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Summary 

T h i s  r e p o r t  d e s c r i b e s  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 t u d i e s  wh ich  were b a s e d  on  v a r y i n g  l e v e l s  of  a c c i d e n t  d e t a i l  a n d  

a n a l y s i s  o f  t h e  r e s u l t a n t  d a t a .  The program was s p o n s o r e d  by t h e  

A c c i d e n t  I n v e s t i g a t i o n  D i v i s i o n  o f  t h e  Resea rch  I n s t i t u t e ,  N a t i o n a l  

Highway T r a f f i c  S a f e t y  A d m i n i s t r a t i o n ,  Washington ,  D . C . ,  and  con- 

d u c t e d  by t h e  Highway S a f e t y  Resea rch  I n s t i t u t e  of t h e  U n i v e r s i t y  

of Michigan .  T h i s  f i n a l  r e p o r t  c o v e r s  t h e  s e c o n d  y e a r  of  a T r i -  

L e v e l  Acc iden t  I n v e s t i g a t i o n  S tudy which was c o n t i n u e d  u n d e r  

c o n t r a c t  no.  DOT-HS-031-2-454 f o r  t h e  p e r i o d  of  J u l y  1, 1972 - 
J u n e  30, 1973.  Dur ing  t h i s  p e r i o d  W i l l i a m  E .  S c o t t  was Ch ie f  o f  

t h e  A c c i d e n t  I n v e s t i g a t i o n  D i v i s i o n  a t  NHTSA a n d  Wayne Van W ~ g o n e r  

was  t h e  c o n t r a c t  T e c h n i c a l  Manager.  

I n  t h e  T r i - L e v e l  s t u d y  c o n c e p t  v a r i o u s  l e v e l s  o f  d e t a i l e d  

a c c i d e n t  d a t a ,  and  r e l a t e d  d r i v e r - v e h i c l e  i n f o r m a t i o n  a r e  i n c o r -  

p o r a t e d  w i t h i n  a  b road  program o f  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  

c o n d u c t e d  i n  a  f i x e d  g e o g r a p h i c  a r e a  w i t h  t h e  o b j e c t i v e  of  i d e n -  

t i f y i n g  and  a n a l y z i n g  p rob lems  and  t o p i c s  r e l a t i n g  t o  highway 

s a f e t y .  

The f i n a l  r e p o r t  c o n s i s t s  of two volumes .  

Volume I d i s c u s s e s  t h e  methodology u s e d  t o  examine a c c i d e n t s  

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

o b t a i n e d  f rom t h e s e  i n v e s t i g a t i o n s .  I n - d e p t h ,  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 u d i e s  a r e  g rouped  and  d i s c u s s e d  w i t h  summar ies  

o f  f i n d i n g s  r e l a t i v e  t o  t h e  human, v e h i c l e  a n d  e n v i r o n m e n t a l  

a s p e c t s  o f  a c c i d e n t s .  S p e c i a l  s t u d i e s  i n v o l v i n g  small c a r - l a r g e  

c a r  i n v o l v e m e n t s ,  p a r k e d  v e h i c l e  a c c i d e n t s ,  s i d e  impact  p e r f o r m a n c e ,  

w i n d s h i e l d  r e t e n t i o n  f a i l u r e ,  s e a t  b e l t  r e t r a c t o r  mechanisms,  

m u l t i - p u r p o s e  v e h i c l e s  and  hood-windsh ie ld  p e n e t r a t i o n  are a l s o  

i n c l u d e d  i n  t h i s  volume. 

Volume I1 c o n t a i n s  summar ies  o f  50 L e v e l  111, m u l t i d i s c i p l i n a r y  

c a s e  s t u d i e s  which  were comple t ed  a n d  s u b m i t t e d  t o  NHTSA d u r i n g  



the  course of the  program. A l l  repor ts  a r e  avai lable  f o r  public 

viewing and/or s a l e  i n  t h e  Technical  Reference D i v i s i o n ,  Room 5108, 

National Highway Tra f f i c  Safety Administration, 400 Seven th  S t r ee t ,  

S.W., Washington, D . C ,  20590. 



Introduction 

In the Tri-Level Accident Investigation Study Program acci- 

dents a re  investigated i n  varying degree of aecident d e t a i l ,  and 
the assembled data analyzed in  order t o  be t te r  understand the 
accident process, i , e . ,  to.deCermine accident and i n j u r y  causation. 

When functional problems i n  highway safety are  iden t i f i ed ,  effec-  

t i v e  countermeasures a re  recommended. * 
The re la t ive ly  limited number of in-depth case s tudies  

completed, and the non-random select ion methods used t o  obtain 

these cases, have posed some l imi ta t ions  on in terpre ta t ion of 

the data r e l a t i ve  t o  the general accident population. Police 

reported (mass) accident data within the study region represent a  

census, which permits an assessment of frequency of accident by 

type, sever i ty ,  e t c .  The level  of d e t a i l  is not great ,  but  such 

data do serve as  a baseline, or foundation, for  more deta i led  

analyses of those spec i f ic  problems posed or ident i f ied  during the 
in-depth multidisciplinary invest igations.  

In mult idiscipl inary,  in-depth case s tudies ,  the en t i r e  spec- 

t r u m  of a crash is examined -- human, vehicle, and environmental 

i n  each phase of the co l l i s ion  (pre-crash, crash, and post-crash). 
Even though the t o t a l  sample of these accidents is  re la t ive ly  
small, the col lec t ion of data is useful i n  s t u d y i n g  causes and 
e f f e c t s  a s  they re la ted t o  accidents.  Over 800 di f ferent  data 
variables (items of information) are  collected i n  multidisciplinary 

accident case s tudies .  They are used i n  numerous topical  subject 

areas fo r  comparative evaluation, and indication of trends between 
or among variables.  T h i s  report includes some of these s tudies ,  
a s  well as a general description of a l l  accident invest igations 

conducted during the year plus findings, both evident and inferred,  
derived therefrom. 

* 
A t o t a l  of 50 in-depth multidisciplinary accident case 
s tudies  were completed w i t h i n  the one program. 
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I d e n t  i f  i c a  t i o n  

Acc iden t  o c c u r r e d  a t  t h e  i n t e r s e c t i o n  o f  E a s t  Summit S t r e e t  a n d  
North F i f t h  Avenue, a  r e s i d e n t i a l - c o m m e r c i a l  a r e a  i n  t h e  c i t y  of Ann 
Arbor ,  'IYashtenaw County ,  TJichigan, on  Thursday,  J u l y  13, 1972 a t  1725 
o ' c l o c k .  R igh t -ang le  c o l l i s i o n  of  two passenger  cars .  I n j u r y  S e v e r i t y  
AIS code 01 ,  minor .  * 
Ambience 

D a y l i g h t ,  no b r e e z e ,  ho t  and humid, t e m p e r a t u r e  85' ,  humid i ty  95%. 
I n t e r m i t t e n t  showers ,  r a i n  imminent.  Roadway d r y .  

Highway 

E a s t  Summit S t r e e t  and Nor th  F i f t h  Avenue a r e  b o t h  l o c a l  s treets ,  
34  f e e t  wide ,  two l a n e s ,  no d i v i d e r s  o r  medians .  Both w e l l - t r a v e l e d  
a s p h a l t ,  s t a n d a r d  6-inch-high c u r b s .  Both roadways a r e  s t r a i g h t  a n d  
crowned f o r  d r a i n a g e .  S l o p e s  a r e :  Nor th  F i f t h  from Depot t o  Summit, 
+1 1/2O n o r t h  t o  s o u t h :  North F i f t h  from Summit t o  Beakes ,  c 8 O  n o r t h  t o  
s o u t h ;  Sunimit from F o u r t h  t o  F i f t h ,  0' west t o  e a s t ;  a n d  Summit from 
F i f t h  t o  D i v i s i o n ,  42' west t o  c a s t .  One mercury v a p o r  l u m i n a i r e  over  
i n t e r s e c t  i o n .  Three  i n t e r s e c t i o n s  arid 25 d r i v e s  w i t h i n  q u a r t e r - m i l e  
r a d i u s  of E a s t  Summit; two i n t e r s e c t i o n s  and 20 d r i v e s  w i t h i n  q u a r t e r -  
m i l e  r a d i u s  of  Nor th  F i f t h .  Nume170us t rees  and p o l e s  i n  a r e a .  No s i g -  
n i f i c a n t  a c c i d e n t  h i s t o r y .  

T r a f f i c  C o n t r o l s  

Hoth s t r e e t s  25 mph per  c i t y  o r d i n a n c e .  E a s t  Summit h a s  i n t e r m i t  tc?nt 
ye l low c e n t e r  l i n e ;  Nol'th F i f t h  has  no pavement mark ings .  Two "Stop" 
s i g n s  and numerous "No Park ing"  s i g n s  on Nor th  F i f t h ,  a l l  l e g i b l e .  No 
s i g n a l s  o r  t r a f f i c  c o n t r o l  d e v i c e s  a t  i n t e r s e c t  i o n .  

V e h i c l e s  
7 

V e h i c l e  1 ,  a  1963 P o n t i a c  B o n n e v i l l e  2-door h a r d t o p .  L i g h t  b l u e  ex- 
t e r i o r  w i t h  d a r k  b lue  v i n y l  t o p ,  l i g h t  and dark b l u e  i n t e r i o r .  Odometer 
66,310 m i l e s .  No p rcv  i o u s  v e h i c l e  i n s p e c t i o n  ( v e h i c l e  i n s p e c t  ion  not  man- 
da to l -y  i n  h l  i c h i x n u )  . Pou'e~'  s tc!t?r i n g  n11d power b r a k e s ,  a u t o ~ r ~ a  t i c  t r a n s -  
m i s s i o n .  K O  pacltling o n  F L I I I V  i so r s  : ~ , ; ~ c l ( l  in!: on uppi:r i n s t r u m e n t  panel 
c ~ a c k e c l ;  l i g h t  ~ ) : t d d i ~ ~ g  on d o o ~  s .  A f  tcr-e~al 'kc!t Lap r c ? s t r n i n  ts In f ro111 
s e a t  o n l y .  i31'alic 1 i n i l - i ~  and  ci rurns  i n  ve ry  good c o n d i t i o n  for. o l d  c a r .  
So a i r  f i l t e r :  g l a s s  i n  r e a r v i e w  m i r r o r  m i s s i n g ;  a c c e l e r a t o r  damp around 
master b r a k i n g  c y l i n d e r :  a c c c l c r a l o r  p e d a l  l o o s e  a t  bot tom;  p a r k i n g  b l - a k c  

*Arncr i cnn  : lcdical  Assoc ia  t i o n  Abbl%ovia ted  I n j u r y  S c a l e  (AIS) . 



p e d a l  wired  up ;  f r o n t  t i r e s  l i g h t l y  worn; r e a r  t i r e s  badly  worn ( l e f t ,  
1/32-inch t r e a d ;  r i g h t ,  3/32-inch t r e a d ) .  No r e c o r d  of p r e v i o u s  main- 
t e n a n c e .  Damage was mainly t o  l e f t  f r o n t :  sheet m e t a l  damage t o  g r i l l  
a r e a ,  bumper, and l e f t  f r o n t  f e n d e r ,  and lower l e f t  h e a d l i g h t  broken.  
L e f t  r e a r  q u a r t e r  pane l  da::iaged. D i r e c t i o n  of  f o r c e  t o  V e h i c l e  1, 1 1 : O O  
o ' c l o c k .  V D I :  11-FYE\Y-1, 09-L?N-1. 

Veh ic le  2 ,  a  1970 Fold .',Iaverick 2-door sedan .  Dark g r e e n  e x t e r i o r .  
b l ack  i n t e r i o r  w i t h  b lack  and a h i t e  p l a i d  s e a t s .  Odometer 3 , 7 5 8 .  Xo 
p r e v i o u s  v e h i c l e  i ~ c p e c t i o ! :  ( v e h i c l e  i n s p e c t i o n  not  mandatory i n  l l i c h i q a n ) .  
No power a c c e s s o r i e s .  Padded s u n v i s o r s ,  upper ins t rument  p a n e l ,  and arm 
res ts ;  l i g h t  spoke padding on s i d e - s p o k e  s t e e r i n g  7,vheel. Lap and s h o u l d e r  
r e s t r a i n t s ,  no r e t r a c t o r s :  D r i v e r  2 ' s  b e l t  was improper ly  f a s t e n e d  and 
came unbuckled (because  t h e r e  is no r e t r a c t o r ,  i t  is p o s s i b l e  f o r  t h e  b e l t  
buck le  t o  s t a y  t o g e t h e r  w i t h o u t  be ing  comple te ly  f a s t e n e d ) .  No d e f e c t s ,  
V e h i c l e  2 i n  o v e r a l l  good c c n d i t  ion and w e l l  ma in ta ined .  L a s t  maintenance  
on Nay 10,  1972 a t  3 , 4 2 9  m i l e s ,  o i l ,  f i l t e r ,  and l u b r i c a t i o n ,  t r a n s n i s s i o n  
and d i f f e r e n t i a l  checked,  new a i r  f i l t e r .  Sheet  m e t a l  damage t o  r i g h t  
f r o n t  wheel w e l l  a r e a ;  upper shock xiount moved inward! s t r u c k  a i r  f i l t e r  
and snapped o f f  c a r b u r e t o r  ax base :  f ender  mount a t  r e a r  of f r o n t  f ender  
s e p a r a t e d ;  s m a l l  d e n t  a t  b e l t  l i n e  of  r i g h t  A - p i l l a r ;  r i g h t  r e a r  q u a r t e r  
p a n e l  d e n t e d .  D i l e c t i o n  of f o r c e  t o  Veh ic le  2 ,  2:00 o ' c l o c k .  VDI:02-RFEK-3, 
03 -RB?tIW -1. 

Occupants  

Dr ive r  1 ,  21 y e a r s ,  f emale ,  B l a c k ,  64 i n c h e s ,  130 pounds.  D r i v i n g  
e x p e r i e n c e  unknown. DI- iv  ing  1 ecord inr l icnted  t h r e e  moving v  i o l a t  ions  f o r  
c x c c a s l v ~  speed i n  p a h i  I h ~ e u  yea r s ,  atrd a  c i t a t i o n  I o r  nor havlng a  
d r i v e r ' s  l i c e n s e  on her pe r son  over  a  th ree -yca r  p e r i o d .  Reexamined 
December 2 3 ,  1971 a f  t e r  accun~ula  t ills 13 p o i n t s ;  no furtt1t.r  v i o l a t i o n s  
a f t e r  r eexamina t ion .  Travel  ing  1 l'uiii l ' r  iclnd's house;  dr i v  i n g  l)13ut he l , ' s  
c a r ,  f a m i l i a r i t y  i!'it!l veh ic  lc. :lnktiovi~l: f ' ; lmilials w i t h  n i r t n .  Ilad takcln 
d r  i v c r  e d u c a t i o n  i n  n i g h  s c h o o l .  I\ y(?iIr before  t h e  a c c i d e n t ,  I l r ive r  1 
had f a l l c n  a t  woltk, h i  L t i n 2  1 t . f  t t t , l ; l l)o13n l lobc on concsc  t c ,  and was U I O I I I ~ ~ I I -  

t a r  i l y  u n c o n s c i o ~ ~ s  . :I1 t h o ~ ~ g l i  i1:etlic:n 1 tcs  t s  r e v e a l e d  no problc~ms,  she  i , t b -  

portccl ly \ifas s u l ' f c r i n g   fro!;^ I~ondnclic~s,  i n a b i l i t y  t o  m a i n t a i n  11eriphcral  
g l a n c e  t o  r i g l i t  s i d e ,  and f a t  i p u c ,  and was  a t t e m p t i n g  t o  c o l l e c t  compen- 
s a t i o n ,  D r i v e r  1 was d e f e n s i v e  and u n c o o p e r a t i v e ,  r e f u s i n g  t o  answer 
q u e s t i o n s .  No blood a l c o h o l  invo lved  i n  i n v e s t i g a t o r ' s  o p i n i o n .  P robab ly  
u n r e s t r a i n e d .  I n j u r i e s :  s o r e n e s s  over  l e f t  a n t e r i o r  r i b s  and l e f t  abdo- 
men, c o n t u s i o n  of r i g h t  elbow, and c o n t u s i o n  of r i g h t  knee .  I n j u r y  S e v e r i t y  
AIS code 0 1 ,  minor .  

R igh t  f r o n t  p a s s e n g e r ,  Veh ic le  1, 25 y e a r s ,  female .  B l a c k ,  6 5 $  i n c h e s .  
165 po~inils .  LTnl,eu t r n  int~cl ,  t  lil,ou'n for,ward and t o  the l e f t .  In,julmy Sovcb l  - 
i t y  AIS code 0 ,  no i n j u l l y .  

L e f t  r o a r  passenger ,  V e h i c l e  1,  2 y e a r s ,  f emale ,  B lack ,  35 i n c h e s ,  
30 pouncis. No r c s  t r a  i n t s  nva i lnl .)lc,  1,;lrccling on s c a t ,  n e a r l y  e j e c t e d  o u t  
open ui.nciow. In , jury  Scx7cr i tv  .4IS c o d ( \  0 ,  no in , ju ry .  

Cen te r  r e a r  p n s s c n q e r ,  l 1 e h i c l c  1. 8 y e a r s ,  male,  B lack ,  51 i n c h e s ,  
55 pounii..;. Yo ~ c s r ~ l a i n t s  a v a i l a b l e .  In ju18y S e v e r i t y  AIS code 0 ,  no 
i n j u ~ y .  



Right  r e a r  p a s s e n g e r ,  V e h i c l e  1, 7  y e a r s ,  male ,  B lack ,  44 i n c h e s ,  
50 pounds. No r e s t r a i n t s  a v a i l a b l e .  I n j u r y  S e v e r i t y  AIS, code  0 ,  no 
i n j u r y .  

Dr ive r  2 ,  79 y e a r s ,  f emale ,  C a u c a s i a n ,  6 1  i n c h e s ,  109 pounds. F i f t y -  
s i x  y e a r s  d r i v i n g  e x p e r i e n c e ;  used t o  d r i v e  abou t  18 ,000  miles y e a r l y ,  
f o r  p a s t  f i v e  y e a r s  abou t  2 ,000 miles y e a r l y  on l o c a l  t r i p s .  I n  t h e  p a s t  
d rove  e x t e n s i v e l y  i n  a d v e r s e  weather  and i n  rush-hour t r a f f i c ;  now d r i v e s  
01% a t  n i g h t ;  15% on f reeways ,  85% on u rban  a r e a s ,  none on r u r a l  r o a d s .  
Had one i n t e r s e c t i o n  a c c i d e n t  f i v e  y e a r s  p r i o r  t o  t h i s  a c c i d e n t ,  and two 
moving v i o l a t  i o n s  i n  s i x - y e a r  p e r i o d  ( d i s o b e y i n g  r e d  t r a f f i c  s i g n a l ,  
s p e e d i n g ) .  Owned V e h i c l e  2  f o r  two y e a r s ,  r e a s o n a b l y  f a m i l i a r  w i t h  i t .  
Had owned own c a r s  s i n c e  1926, a lways  C h e v r o l e t s  and F o r d s ;  husband owned 
Buicks ;  had a l s o  d r i v e n  1-1/2-ton p ickup  t r u c k .  D r i v i n g  from Gandy Dancer 
R e s t a u r a n t  t o  Greyhound Bus Termina l ;  t a k i n g  passenger  t o  c a t c h  a  bus  but  
was no t  p r e s s e d  f o r  time because  had 30 minu tes  t o  g e t  t h e r e .  Not t o o  
f a m i l i a r  w i t h  roadway, having d r i v e n  i n  t h a t  a r e a  o n l y  o c c a s i o n a l l y .  No 
d r i v e r  e d u c a t i o n .  D r i v e r  2  f a r s i g h t e d  and has  a s t i g m a t i s m ,  c o r r e c t e d  t o  
normal v i s i o n  by g l a s s e s .  Has p e r i p h e r a l  v a s c u l a r  i n s u f f i c i e n c y  and gen- 
e r a l i z e d  a r t h e r o s i c e r o s i s  which may a f f e c t  men ta l  p r o c e s s e s  depend ing  on 
a r e a  a f f e c t e d .  Takes ca lc ium t a b l e t s  f o r  s l i p p e d  d i s c ,  and f o u r  6 - m i l l i -  
gram t a b l e t s  of A r l i d i n  per  day t o  r e l a x  smooth muscles  ( t h e  e f f e c t s  of 
A r l i d i n  l a s t  f o u r  hours  and i t  was more t h a n  f o u r  hours  s i n c e  s h e  had 
t a k e n  o n e ) .  A l e r t  and i n t e r e s t e d ,  i n  a  c o n t e n t e d  mood a t  time of a c c i d e n t ;  
a f t e r  a c c i d e n t ,  c o n f u s e d .  Had one c o c k t a i l  b e f o r e  d i n n e r ;  b lood a l c o h o l  
n o t  c o n s i d e r e d  a  f a c t o r .  Wearing l a p  b e l t  which was improper ly  f a s t e n e d  
and came undone. I n j u r i e s :  minor a b r a s i o n  t o  r i g h t  arm below e lbow,  and 
b r u i s e d  l e f t  wrist ,  s m a l l  l a c e r a t i o n  and a b r a s i o n  on l e f t  knee .  I n j u r y  
S e v e t i t y  AiS code 01 ,  minor.  

Right  f r o n t  p a s s e n g e r ,  V e h i c l e  2 ,  66 y e a r s ,  f emale ,  C a u c a s i a n ,  66 
i n c h e s ,  118 pounds. Lap r e s t r a i n t  worn. C losed  f r a c t u r e  of  r i g h t  c l a v i -  
c l e .  I n j u r y  S e v e r i t y  AIS code 0 1 ,  minor .  

Right  r e a r  p a s s e n g e r ,  V e h i c l e  2 ,  56 y e a r s ,  f e m a l e ,  C a u c a s i a n ,  65 
i n c h e s ,  165 pounds. Lap r e s t r a i n t  worn,  H i t  head on f r o n t  s e a t  head 
r e s t r a i n t ,  no l o s s  of c o n s c i o u s n e s s ,  b r u i s e s ,  o r  o t h e r  marks.  I n j u r y  
S e v e r i t y  AIS code 0 ,  no i n j u r y .  

S t a n d a r d s  

The f o l l o w i n g  Motor V e h i c l e  Program S t a n d a r d s  (MVPS) and T r a f f i c  
S a f e t y  Program S t a n d a r d s  (TSPS) were s p e c i f i c a l l y  r e l e v a n t  t o  t h i s  c a s e .  

MVPS $201 Occupant P r o t e c t  i o n  i n  I n t e r  i o r  Impact - Passenger  
C a r s .  D r i v e r  2  c o n t a c t e d  e i t h e r  t h e  emergency brakc 
re lease  l e v e r  o r  t h e  a d j a c e n t  conven ience  t r a y  and 
s u s t a i n e d  s m a l l  lact.1 a t  i o n  a n d  a b r a s i o n  t-o l e f t  1 ~ 1 1 c ~ ~ ~ .  
R i g h t  f r o n t  passengex i n  V e h i c l e  2 broke r i g h t  c l a v i -  
c l e  a s  a  r e s u l t  of s t r i k i n g  unpadded upper d o o r .  

LIVPS $209 S e a t  B e l t  Assemblies - Passenger  C a r s ,  l l u l t i p u r p o s e  
Passen;cly Veh ic l e s ,  T r u c k s ,  and Buses .  The d e s i g n  of 
D r i v e r  2 ' s  s e a t  b e l t  al.lowed i t  t o  s t a y  toge ther  
though n o t  coniple te ly  f a s t e n e d ;  t t l e re l ' o re ,  i t  opened 
on inipact .  



TSPS # 1  

TSPS $ 5  

P e r i o d i c  I lo tor  V e h i c l e  I n s p e c t  i o n .  Rear t i res  on 
V e h i c l e  1 were t o o  worn t o  p a s s  a  motor v e h i c l e  
i n s p e c t i o n  had one been mandatory i n  Michigan.  

D r i v e r  L i c e n s i n g .  D r i v e r  1's poor d r i v i n g  r e c o r d  
w i t h  a n  accumula ted  12 p o i n t s  r e s u l t e d  i n  mandatory 
r e e x a m i n a t i o n .  A t  a c c i d e n t  s c e n e ,  p o l i c e  o f f i c e r  
f i l e d  a  r e e x a m i n a t i o n  r e q u e s t  f o r  D r i v e r  2 because  
of he r  advanced a g e  (79 y e a r s ) .  

D e s c r i p t i o n  

P r e c r a s h :  V e h i c l e  2 ,  southbound on N o r t h  F i f t h  Avenue. D r i v e r  2 
l ooked  t o  the r i g h t ,  and then  t o  t h e  l e f t  f o r  a  longer  t h a n  u s u a l  time 
because  a  b u i l d i n g ,  parked o a r ,  and u t i l i t y  p o l e  p a r t i a l l y  o b s t r u c t e d  her 
view.  Without  coming t o  a  f u l l  s t o p  a t  t h e  s t o p  s i g n ,  and s t i l l  l o o k i n g  
t o  t h e  l e f t ,  s h e  proceeded i n t o  t h e  i n t e r s e c t i o n .  D r i v e r  1, eas tbound o n  
E a s t  Summit a t  e x c e s s  speed  (38 .0  n~ph e s t i m a t e d  from s k i d  m a r k s ) ,  d i d  n o t  
s e e  V e h i c l e  2 u n t i l  s econds  p r i o r  t o  impact  d e s p i t e  c l e a r  f i e l d  o f  v i s i o n .  
D r i v e r  1 braked ,  l e a v i n g  14 f e e t  o f  unswerving s k i d  marks .  D r i v e r  2 d i d  
n o t  s e e  V e h i c l e  1 b e f o r e  impac t ,  s o  made no e v a s i v e  manuever.  D r i v e r  1 ' s  
s p e e d i n g  and D r i v e r  2 ' s  r o l l i n g  s t o p  were bo th  t r a f f i c  v i o l a t i o n s .  

Crash:  L e f t  f r o n t  of  V e h i c l e  1 impacted r i g h t  s i d e  of V e h i c l e  2 .  
The g m r  mass of V e h i c l e  1 caused  V e h i c l e  2 t o  r o t a t e  c o u n t e r c l o c k w i s e  
and s k i d ;  D r i v e r  2 d i d  not  b rakc  b u t  s t e e r e d  i n  t h e  d i r e c t i o n  of t h e  s k i d .  
D r i v e r  1 and t h e  r i g h t  f r o n t  passenger  i n  V e h i c l e  1 were thrown fo rward  
and t o  t h e  l e f t .  D r i v e r  1 cont .ac tcd  t h e  a r m r e s t  c a u s i n g  s o r e n c s s  over 
l e f t  a n t e r i o r  r i b s  and l e f t  abtiomen. and s u s t a i n e d  a  c o n t u s i o n  of r i g h t  
knee  from lower i n s t r u m e n t  p a n e l .  Thc t h r e e  r e a r  s e a t  p a s s e n g e r s  i n  
V e h i c l e  1 were a l s o  thrown forward  and t o  t h e  l e f t ,  bu t  were not knocked 
o f f  s e a t .  The two-year-old ~ ' i g h t  l x t a r  passenger  was s t a n d i n g  on t h e  sca t  
and  would have been e , j c c t e d  o u t  opcn window i f  t h e  e i g h t - y e a r - o l d  c e n t e r  
r e a r  passenger  hadn'  t r c s  t r a  i ned t ~ t : r .  

D r i v e r  2 was thrown i'ol'wtlrd ant1 t o  ttic r i g h t ,  arms impact i n g  ttie 
s t e e r i n g  wheel n ~ l t l  kncos g l a n c i n g  011 i n s t r u m e n t  p a n e l ;  s h e  r c c c i v e d  
mi.nor a i ~ i ~ a s i o n s ,  and a s ~ n a l l  l a c c r a t  ion  t o  l e f t  knee .  Torso  of r i g h t  
f l C o n t  passenger  of Vell iclc  2 c o n t a c t e d  r i g h t  d o o r ,  r i g h t  c l a v i c l e  f r a c -  
t u r e d .  L e f t  r e a r  passenger  of  V e h i c l e  2  saw V e h i c l e  1 p r i o r  t o  impact ,  
s c reamed ,  and r e a c h e d  fo rward  t o  g r a b  f r o n t  s e a t  back,  h i t  head o n  f r o n t  
s e a t  head r e s t r a i n t  b u t  was u n i n j u r e d  because  of b r a c i n g  h e r s e l f .  

P o s t c r a s h :  No e x t r i c a t i o n  problems;  a l l  v e h i c l e  d o o r s  o p e r a b l e  and -- 
o c c u p a n t s  e x i t e d  t h e m s e l v e s .  P o l i c e  and emergency r e s p o n s e  prompt;  ban- 
diigcs ; \pp l  i c d  t o  D r i v e r  2 ' s  l a c r y a t  i o n s  and a h r a s  ions  ; both  p a s s e n g e r s  
i n  V i ? l ~ i c l c  2 and Dr ive r  1 transpo18tt:cl I I ~  am1)ulancs t o  S t .  Josc:plits Ilt2t-c:y 
H o s p i t a l  i n  A n n  r l ~ b o ~ .  R; ld in tor  t ' l ~ ~ i t l  l tnl icd from Vehicle  1 ,  no firc'l 

haztlrcl or e x p l o s  i o n .  Ko pi.0137 ( \ t n  w L L tl d c b ~ '  1s o r  t r a f  f i c :  t ie -up.  

Causa 1 Fnc t o r s  and Rccom~nendn t ions --..- - 
The fol lowin:  d iagram e s p l a i n s  t h e  numbers used i n  t h e  m a t r i x  c e l l  

coluritl. An a s t e l ,  isk p;'cccciil;;: a ~tu!!ii~i'r i n d i c a t e s  a  p o s i t i v e  f a c t o r .  



Accident  C a u s a t i o n  

P r e c r a s  h  Crash  P o s t c r a s h  

Mat r ix  C e l l  Explanat  i o n  

Human 

V e h i c l e  

Env i r  onme n t 

Pr  imary o r  Pr i n c  i p l e  Cause ( s )  

Dr ive r  2 slowed f o r  s t o p  s i g n ,  bu t  d i d  n o t  come t o  
a  comple te  s t o p .  ( D e f i n i t e )  

1 

4 

7 

A f t e r  her  l o n g  look t o  t h e  l e f t ,  D r i v e r  2 e x h i b i t e d  
e r r o r  i n  judgement by n o t  l o o k i n g  a g a i n  t o  t h e  r i g h t  
b e f o r e  e n t e r i n g  t h e  i n t e r s e c t i o n .  ( D e f i n i t e )  

1 Dr i v e r  1 exceeded speed  l i m i t .  ( D e f i n i t e )  

2 

5 

8 

Driver  1 ev idenced  i n a t t e n t i o n  t o  d r i v i n g  t a s k  by not  
s e e i n g  V e h i c l e  2 u n t i l  moment b e f o r e  impact  d e s p i t e  
c l e a r  f i e l d  of v i s i o n .  ( D e f i n i t e )  

3 

6 

9 

S @ ~ e r i t y  I n c r e a s i n g  F a c t ~ r ( s )  

I n j u r y  t o l e r a n c e  of  r i g h t  f r o n t  passenger  i n  V e h i c l e  2 
may have been a f f e c t e d  by a g e ;  pe rhaps  bones b r i t t l e  
and more s u s c e p t i b l e  t o  i n j u r y .  ( P o s s i b l e )  

Lack of padding on upper door of  V e h i c l e  2 c o u l d  h a v e  
c o n t r i b u t e d  t o  r i g h t  f r o n t  p a s s e n g e r ' s  f r a c t u r e d  
c l a v i c l e .  ( P o s s i b l e )  

Re levan t  C o n d i t i o n s  

Age of Dr ive r  2 ,  combined w i t h  her  hav ing  a r t e r  i o -  
s c l e r o s i s  and a t h e r o s c l e r o s i s ,  may have slowed h e r  
men ta l  p r o c e s s e s  and r e f l e x e s .  ( P o s s i b l e )  

B u i l d i n g ,  parked c a r ,  and u t i l i t y  p o l e  o b s t r u c t e d  
D r i v e r  2 ' s  v i s i o n  t o  t h e  l e f t ,  c a u s i n g  her t o  look  
longer t h a n  u s u a l  i n  t h a t  d i r e c t i o n .  ( D e f i n i t e )  

Vet1 ic le 1 had good b r a k e s  f o r  a 10-year-old c a r .  
( D e f i n i t e )  

Dr ive r  1 vas  a t  tempt i n g  to  c o l l e c t  cornpensat i o n  f o r  
a  head i n j u r y  s u f f e i ~ e d  i n  a f a l l  a t  work, a1thout:ll 
nlcdical t c s t s  indic:ntt-,d no d i s a b i l i t y ;  i f  i n  f a c t  
t h e s e  was n d i s a b i l i t y ,  i t  c o u l d  have had an e f f c c t  
on t tic ncc i d e n t  . ( P o s s i b l e )  



M a t r i x  Cell  

I n j u r y  C a u s a t i o n  
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P o s t c r a s h  F a c t o r  

Recommendations 

Exp lana t  i o n  

D r i v e r  2 ' s  l a p  b e l t  improper ly  f a s t e n e d  and opened 
on impact - - i t  is p o s s i b l e  f o r  t h i s  t y p e  of s e a t  b e l t  
t o  remain c l o s e d  w i t h o u t  a c t u a l l y  be ing  buckled .  
( D e f i n i t e )  

Two passengers  i n  V e h i c l e  2 were r e s t r a i n e d ,  t h e i r  
i n j u r i e s  were minimized.  ( D e f i n i t e )  

D r i v e r  2 ' s  minor knee i n j u r y  may have been from con- 
t a c t i n g  emergency b rake  r e l e a s e .  ( P o s s i b l e )  

P o l i c e  and ambulance r e s p o n s e  prompt and e f f i c i e n t .  
( D e f i n i t e )  

Cons ide r ing  t h e  advanced age  and p h y s i c a l  d i s a b i l i t i e s  
of Dr ive r  2 ,  a l i c e n s i n g  r e e x a m i n a t i o n ,  i n c l u d i n g  an 
on-road a s  w e l l  a s  a  w r i t t e n  t e s t ,  s h o u l d  be g iven  t o  
be s u r e  s h e  is s t i l l  c a p a b l e  of d r i v i n g .  

S e a t  b e l t  l o c k i n g  niechan i s m  s h o u l d  be r e d e s  igned t o  
i n s u r e  a g a i n s t  i n t e r m e d i a t e  l ock ing  p o s i t i o n ,  

Area immediately b e n e a t h  window on v e h i c l e  door 
shou ld  be padtlcd t o  p r e v e n t  i n j u r i e s  . 
R e s t r u c t u r e  d r i v e r ' s  e d u c a t i o n  c o u r s e s  t o  i n c l u d e  
emphns is on dc f'cns i v e  d r  iv i n g  , and u s e  such  progralns 
f o r  reeduca t ing  d e  1 inquen t  d r  i v e r s  . 
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T?cn t i f  ica  t. ion -------- -- - 
In t e ~ , . ~ ; - i . a  1 e H1g1,~;ay 9 4  near  US-12 e x i t ,  s o u t h e a s t  of Y p s i l a n t  i ?  

W;~eI!(.~~il;iv? C o ~ l t l t y ,  l,I.ic:hj:.:.;in, rt r e s i c l c n t i a l  a i 8 c a ,  o n  Tuesday,  J ~ i l y  1 8 ,  
l9i 2, n t  o'clocl,  . A i l  o b l i q u e  fiend-on i.011 is ion  between t s o  
~ i i  t i  i n  which one c ~ o s s e d  the i ~ i g h ~ l ; a y  mcciian t h a t  had n o  
l~a.v~:itii., a l~ i l  s t r u c k  a s t a t i o n  wagoil i n  onco!ning t r a f f i c ,  I n j u r y  
s evc j ' i t y  AX>;$. (:otlc 0 9 ,  f a t a l .  

Day1 ight  , h a z y ,  c!\-t::rcast w i  1 h d e f u s c d  l i g h t  i i i g ,  unlimi. tcd v i s i -  
b i l i . t ,y  , i io t  a ~ d  humid. "ieo:pc.r-atu~:o 88%, humidi ty  80?;!, wind from 
s o ~ ~ t h w e s t  t c .  10 Irilols. l i o n d ~ ~ a y  i : l ly .  

Intel s t  ~ 1 . c  iTi:h~~:? y 9.2, 24-foc,! -wide roadway, 1-1:~17c.s, two i n  each  
dii'c-:cti.on s<. j ) :3 .~*ntcd by 11 [ < l a s s  ~ n e c i  i a i i ,  cieplqessed ! o i ,  ~ i r a i n a g e .  N o  
median ha i ' r i c  ;* . a *  Rf!:!:i :av wc'i? - t  lls: c l cd  ooncretc. \vi.!.li 30-foot-wide 
a s p h  I 'i shoii l  :l~.,rs on cl!~.isiclc i .n~ :c -~- ;  iu b o t ! ~  d i i . ec , t  i c : ! ! ~  , No i n t c . r i o r  
slioulder:c, !>:) i 2 -  ; i :o t . . \  i c:i, 3$!111:: ! 1. i . ; h ~ ) i l l . i 1 ~ 1 ~ ~  ins t;!l. I t-,.:! bix ~\-eelts 
a f t c ~ r  acricic!i . iior'd I:: c \ i i ~ e t l  1 ~ : '  . p j ' i ~ i l '  t,o ;icci[;c:~l t s i t z ;  hc \ ' :~~c: . r ,  
acciclent o(:r:i; ~ - ~ c l d  ( J  t , t  i , , c ? : \ t  bi.)(. i i o:: a<i\j:xcsnt t o  c ~ ~ ~ ~ v i - . . l  y, . rr t i .on.  
h c l  1 1 1 1 0  1 i t  r 1 1 o c l  s t  I Roadwxy 
s l ~ : ? i . g t l t  anci l c  ~ c l  a l i~~:( : i t i t - ;~: t  5 .  i L c b  17 i t \ ?  c l i p i . i c a !  c:r.o;:;n o ~ ,  d i ' a inagc ,  
K c  i l r ;  I i r  i . a n i l  I . .  No p o l e s  
o r  t r c c s   wit!^^^: a cc]ua~,t.rlr' ! : j l ( >  c.! P Y . ! ) ~ , C S S \ V ~ J ~  ~ ' i q h f .  o f  \i1ay. A s i m i l ; ~ r  
a c ~ c j c l ~ n t  o c ~ c : l l ~ , ~ ~ c ~ d  on I.;c>-\'C.ifibt..' ic, 1 9 ' i ' i . i  j r ;  \\!!icil a vc>!lic!t: ] .e f t  t h e  
casit1,ounci .i-Ci 1 ~ o a d v n y  : : i ? n l i . ; : i  t.o 'ii i;ic;lc.: 1 i l l  [his ( ; t f r .~  s ! u J y ,  w i t h  
li 2 - i l l ~ l l  Y O L \  d . ,  L o - ~ 3 ~ 1 @ \ ?  1d:)l (1 1 I l t O : l !  ' 1  1 C;; I. :I. 111 i::1lc1d it:; :I $12. j.li;2rj' C3L1SC1 

f l 1 { - i o r ,  0 1 ~ ~ 1 ,  1'1 p i e v i f i , . ~ + ;  ; I . ( , (  i ~ ~ ~ . s i ~ ! s - ~  !:.!-L.c> C > < : C L ~ . , .  , A  i ~ t l  0 1 i  t i i c >  2:fl--::1ile 
st c t  j 011 ~ i ! l r ! i ' c  I hi;: ;.tccii!::ut t :)/;!. j > l : ~ i * e .  ;1 s i g t l j  f i c ? .~ !  i l y  Io;:,(:i' a c c i -  
d c i l ~  j n t t ;  es i r- i  c:d i;n a, l , i : icr  n1. : . ; r . rq !  lLoos, 

1 i . t i  7 1 . 1  1 : i  I !  4 I i i i ,  C o n t i n ! ~ o l ~ s  
v:Ii.it~' j;2ist<,ci road cd,c; d e . l ~ ~ i c ~ ; : ! , ~ o ~ ~  1 ? . i t l 1  i n t ~ ~ i ~ ~ i . t t c i ~ t  ~ , Y ~ ~ L L C ~  C C : I I ~ ~ Y  l i n e  
d c l  I l l i.2 I ill:: i leci  t l ' a f i  i c f ai;,,:;. 'f:l.o "C:on:itl LI(, 1 i.c)n :!on:> Al~end" ;varnil'lg 
 sib:‘^?,."- ;\'c):c. p ! , ~ ? i : . : n t  lot1 :rtst!)oul;ti i l a l i  i c ,  L>I!C? of n'lli(:tl was  ~ t l ' i l ~ k  by 
Vchjc-lc 2 ; i f  impact , Sii:ns \ $ , ( > I , ( -  1:c,i:rlpoi i11.y b u t  clea17 and lt!: , . ible. 
No 4-:\,a51 i c :  s i g r ; : t l s  i n  :.\1,e;l. 
-.----- --..- ..-- 

* ,Al!iC?l. i c n n  !,IetiiC';tl AS:;OC i a  ti011 Ab1)l .e~ i a  tr?i1 T n , j u r y  S c a l e  (AIS)  

* A  A ~~ict l infi  ! ~ , ? ~ . i ' i e l ,  \!a:- j l : . i l t ; ? l  l?i l  ~ 1 - i  t trc ,\c,c-icic?nt I o c n  t i o n  n t  t h e  
. 0 \ ;  \ 1 1 .  I 1 I ,  i ' , \I(> 2c.c j t \ t \ l l t  . 



Vehicles 

Vehicle 1, a  1971 Plymouth S a t e l l i t e  s t a t i o n  wagon, green ex- 
t e r i o r ,  green v i n y l  i n t e r i o r .  Odometer 18,562 mi les .  No record  of 
veh ic l e  inspec t ion  (mandatory v e h i c l e  inspec t ion  not r equ i red  i n  
Michigan) . Equipped w i t h  power s t e e r i n g ,  power brakes,  and automatic  
t ransmiss  ion;  padded upper instrument panel ,  sunv i s o r s  , and a rmres t s .  
Included l ap  and upper t o r s o  r e s t r a i n t s ,  but not used. No v e h i c l e  
d e f e c t s .  Last  maintenance unknown but l easee  pol icy  included pe r iod ic  
maintenance of leased  v e h i c l e s .  Damage concentrated t o  f r o n t a l  a rea  
w i t h  ex tens ive  crush  t o  hood and fender s .  VDI* : 01-FDEIV-4. Damage 
included engine mount s e p a r a t i o n ,  2.95-inches s t e e r i n g  column com- 
press ion  w i t h  2,O-inches shear  capsule  sepa ra t ion .  Equipped w i t h  
r a d i a l  t i r e s .  

Vehicle 2 ,  a  1968 Chevrolet  Impala s t a t  ion wagon, blue e x t e r i o r  , 
blue v iny l  i n t e r i o r .  Odometer 74,793 mi le s .  No recorded evidence 
of veh ic l e  inspec t  ion.  Equipped with power s t e e r i n g ,  power brakes,  
and automatic t ransmiss ion ,  with padded upper instrument pane l ,  sun- 
v i s o r s ,  and armres ts .  Lap and upper t o r s o  r e s t r a i n t s  i n s t a l l e d  i n  
f r o n t  s e a t s  w i t h  l a p  b e l t s  only i n  r e a r  s e a t s .  Lap b e l t s  u t i l i z e d  by 
both f r o n t  s e a t  occupants.  No v e h i c l e  d e f e c t s  d e t e c t a b l e  in  pos tcrash  
exaniinat ion.  Last maintenance unknown; however, brake wheel c y l i n d e r s  
and wheel bear ings were i n  good cond i t ion ,  Damage included ex tens ive  
crush t o  veh ic l e  l e f t  f r o n t  t o  l e f t  A-pi l la r  a r e a ,  inc luding  fenders  
and door. VDI:11-FU.IY-5 from i n i t i a l  impact and 00-XDAO-1 from r o l l -  
over .  S teer  ing colulnn compression 2 .2  inches .  

Vehicle 1, d r ive r ,  Caucasian, male, 20 years  o l d ,  69 iilches and 
200 pounds. Four years  d r i v i n g  experience averaging over 15,000 miles  
per year ,  p r imar i ly  i n  urban a18eas and expressways. En r o u t e  from 
Milan, Michigan t o  Wyandotte, Michigan t o  d e l i v e r  e l e c t r i c a l  p a r t s ;  
13 miles  from o r i g i n ,  and 31  mi les  from d e s t i n a t i o n .  Fami l ia r  w i t h  . 
v e h i c l e .  Received high school  d r i v e r  educat ion c o n s i s t i n g  of two-phase 
c1ass1:oom a n d  on-road t r a i n i n g .  Phys ica l  condi t ion  good ~ v i  t h  no h i s t c r y  
of ser  jous i l l n e s s .  Vision normal. 3Iental condi t ion  unknown i n  period 
p r i o r  to  beco~liil~g angered w i t h  cons t ruc t  ion zone t r a f f i c  ; however, 
Drives 1 ivas scheduled f o r  a m i l  i t a r g  pre induct ion  phys ica l  examinat ion  
the  i 'o l loving day ~vhich may have had an e f i e c t  on pl lysiological  behavior .  
No alcohol. o i  drug involvemenl;. Lap and upper t o r s o  r e s t r a i n t s  ins ta l l . ed  
but not ivo:'n. I n j u r i e s :  small  abl'asion t o  ch in ;  l a c e r a t i o n  above ight  
elbow; l a c c r a t  ion d o r s a l  aspec t  r i g h t  w r i s t :  l a r g e  ab ras ion  r i g h t  knee; 
2-i.nci1 lact.;.ntion l~elow r i g h t  k n e e ;  c losed  f r a c t u r e  l e f t  r a d i u s ;  d i s -  
placed f r n c  ture  l e f t  u l n a ,  midshaf  t ;  and c losed  uildisplaced f r a c t u r e  
l e f t  t i b i a  2nd f i b u l a  a t  upper s h a f t .  Unconscious a  few seconds a f t e r  
impact. In jury  s e v e r i t y  AIS coc!e 03, non-dangerous , s e v e r e .  

Vehicle 2 ,  d r i v e r ,  Caucasian, male, 41 years  o l d ,  69 inches and 
235 pounds. Twenty-three years  d r i v i n g  experience averaging 12,000 
nlil cs  ! r @ n l ' l ~ r .  E n  r o u t e  from home i n  Dearborn, JIichigan t o  Dundee, 
XI icili  gan w i t h  family \\ltlcre he was constl .uct ing a  ncw home. Accident 
---.----.-..----- - 
i. \ ' c 2 i l  i c i c  i ) c l . f o l .~ i~n t  ion Il~cic:; (\!l\l  j , i t ]  ac:cc).rdali.c:e v i i  th recon!!oel~ded 

pl'nc;i. j c c  01 vel i ic le  ncci&nL cleforinat ioli c l a s s i f  icat; ion a s  s e t  f o r t h  
i n  S:1E Tcclii~ icn 1 l:c!~ol*l: ,T22/!n . 



took p l a c e  20 miles from o r i g i n  and 25  miles from d e s t i n a t i o n .  Fami- 
l i a r  w i t h  v e h i c l e  which he purchased  new i n  1968 and accumulated  most 
o f  i t s  m i l e a g e .  F a m i l i a r  w i t h  r o u t e  which he t r a v e l e d  t w i c e  weekly 
d u r i n g  p r e v i o u s  t h r e e  months. A s e l f - t a u g h t  d r i v e r  w i t h  no p r e v i o u s  
d r i v e r  t r a i n i n g .  P h y s i c a l  c o n d i t i o n  good, v i s i o n  nornial and no h i s t o r y  
of s e r i o u s  o r  d e b i l i t a t i n g  i l l n e s s e s .  X e n t a l  c o n d i t i o n  good;  a n t i c  i- 
p a t i n g  compl.et i o n  and move i ,n to  new home. No a l c o h o l  o r  d r u g  invo lve -  
ment.  Wore l a p  r e s t r a i n t  o n l y .  (See  F i g u r e  1 1 ) .  I n j u r i e s  i n c l u d e d  
b a s i l a r  s k u l l  f r a c t u r e ;  m u l t i p l e  l e f t  s i d e  r i b  f r a c t u r e s  ; m u l t i p l e  
r i g h t  s i d e  r i b  f r a c t u r e s ;  f r a c t u r e  of l e f t  d i s t a l  humerus and u l n a .  
Combinat ion  conlpl'css i v e  f o r c e  impac t ing  door and t o r s i o n a l  f o r c e ,  from 
a b r u p t  v e h i c l e  r o t a t i o n ,  r e s u l t e d  i n  p e l v i s  r o t a t e d  w i t h i n  l a p  b e l t  
c a u s i n g  d i s l o c a t i o n  of  p u b i c  symphysis  and f r a c t u r e  w i t h  d i s l o c a t i o n  
of  l e f t  p e l v i s  a t  s a c r o i l i a c  j o i n t .  I n j u r y  s e v e r i t y  AIS code 09 ,  f a t a l .  

V e h i c l e  2 ,  r i g h t  f r o n t  p a s s e n g e r ,  w i f e  of d r i v e r ,  a g e  32 y e a r s ,  
C a u c a s i a n ,  f e m a l e ,  61 i n c h e s  and 128 pounds.  Also  w e a r i n g  l a p  r e s t r a i n t .  
T h r u s t  forward  t o  l e f t  on impact c o n t a c t i n g  i n s t r u m e n t  p a n e l .  i n j u r i e s :  
f r a c t u r e d  n a s a l  bones;  f 1 4 a c t u r e d  t ibis ; avu1.s ion  t o  a n t e r i o r  s u r f a c e  
of  l e f t  l e g ;  l a c e r a t i o n  t o  l i p  and i n s i d e  of mouth from broken g l a s s .  
Conscious  and  coherent bu t  d i d  s u s t a i n  r e t r o g ~ a d e  amnesia f o r  e v e n t s  
inlniediately a f t e r  a c c i d e n t .  1njul.y s e v e r i t y  AIS code 0 2 ,  modera te .  

V e h i c l e  2 ,  f o u r  r e a r  s e a t  p a s s e n g e r s ,  o f f s p r i n g  of  f r o n t  s e a t  
p a r e n t s :  

Pos il; i on  --- Age Sex -- - Race - Height  --. Weight AIS Code -- 
Lcf t llcar 1 ! I ,  Caucas ian  56" 75 LSa. 0 5 ,  f a t a l  

C e n t c ~  L e f t  Rear 5 hI Caucas ian  40" 35 l b s .  06 ,  f a t a l  

C e n t e r  R igh t  Rear 3  I Caucas ian  36" 30 l b s .  0 4 ,  s e v e r e  

R i g h t  Rear 13  F  Caucas ian  59" 100 l b s .  06 ,  f a t a l  

L e f t  r e a r  of f s p r  ing :  p r o f u s e  b l e e d i n g  f ~ o m  l e f t  e a r  i n d i c a t i n g  
s e v e r e  c o n c u s s i o n ;  l e f t  c e n t e r  o f f s p r i n g :  f a t a l  head i n j u r i e s  from 
b l a d e  of s h o v e l ,  s t o r e d  w i t h  s coop  f o r v ~ a r d  S.u t h e  r e a l '  cc;inparlment 
of s t a t i . c n  wag011 ; i n j u r y  i.ncluc1ed h e a d  l a c e r a t i o n  a ~ ~ d  bra  i n  c o n t u s i o n s  ; 
r e a r  r i g h t  c e n t e r  o f f s p r i n g :  major i n j u r i e s  t o  l e f t  s i d e ,  l a c e r a t e d  
s p l e e n ,  l e f t  r e n a l  I-iernatoma, f r a c t u r e  mid-sha f t  l e f  t humerus, m u l t i p l e  
f r a c t u r e s  l e f t  r a d i u s  and u l n a r  , l a c e r a t i o n  l e f t  upper e y e l i d ,  a b r a s i o n s  
t o  malar  a r e a  and nose edema over  o c c i p i t a l  l o b e ;  u n c o n s c i o u s ;  r i g h t  
r e a r  c h i l d :  s e v e r e  tiead I n j u r y .  

S t a n d a r d s  

The f o l l o w i n g  T r a f f i c  S a f e t y  Program S t a n d a r d s  (TSPS) and Motor 
V e h i c l c  Program S t a n d a r d s  (AIVPS) were d i r e c t l y  i - e l evan t  t o  t h i s  a c c i d e n t  . 

TSPS # 4  D r i v e r  E d u c a t i o n .  R i s k  t a k i n g  w h i l e  d r i v i n g  
r e s u l t e d  f rotn i m p a t i e n c e  a n d  anger  w i t h  
cons  Lruc t i o n  de1;iys. 



TSPS $9  

TSPS # l l  

I d e n t  i f  i c n t  i o n  and S u r v e i l l a n c e  of  Acc iden t  
I.,oca t i o n s .  Higti a c c i d e n t  r n t c  t o  l o c a t  i o n  
and one p r e v i o u s  m u 1  t i d i s c  i p l i n a r y  inves t , iga -  
t i o n  of s i m i l a r  a c c i d e n t ,  

Emergency hledical  S e r v i c e s .  v e h i c l e  2 r i g h t ,  
f r o n t  passenger  f r a c t u r e d  l.eg no t  s p l i n t e d  
p r i o r  t o  t r a n s p o r t  t o  h o s p i t a l ,  

TSPS iY12 JTigh\vay Design,  C o n s t r u c t  i o n ,  and Maintenance .  
Road s l ~ o u l d c r  d r e s s i n g  m a i l ~ t e n a n c c  i n s u f f i c i e n t .  

TSPS #15 P o l i c e  T r a f f i c  C o n t r o l .  P o l i c e  p a t r o l  c a r  parked 
on evicicnce of V e h i c l e  1 ' s  p r e c r a s h  movement. 

D e s c r i p t i o n  

P r e c r a s b :  Eastbound V e h i c l e  1 t a i l g a t i n g  c a r  ahead abou t  35 ----- 
mph i n  t r a f f i c - c o n t r o l l e d  c o n s t r u c t i o l ~  zone .  Upon e x i t i n g  c o n s t r u c t i o n  
zone, Veh ic le  1 moved from l a n e  1 i n t o  l a n e  2 ,  a c c e l e r a t i n g  t o  a speed  
of 55 t o  60 mph. A Volks\vagcn sedan p r e c e d i n g  i t ,  a l s o  a b r u p t l y  p u l l e d  
i n t o  lane 2 t o  move ahead o i  v e h i c l e s  which were I.ined u p  i n  l a n e  1. 
T h i s  incensed d r i v e r  of Veh ic le  1 and caused  h i m  t o  a c c e l e r a t e  f a s t e r  
( t o  70 mph) and a t tenip t  t o  p a s s  t h e  Volkswagcn a l o n g  t h e  median edge of 
l a n e  2 ,  Tlie l e f t  wlieels of Veh ic le  1 l e f t  roadway o n t o  undressed  
s h o u l d e r  a t  t h e  t r a n s i t i o n  of a  s u p e i ~ e l e v a t e d  c u r v e  i n t o  a l e v e l  
ta i lgent  s e c t . i o n ,  Upon l e a v i n g  t h e  roadway, w i t h  l e f t  wheels  on t h e  
shoul.der , \ ; ch ic le  1 f i s h t a i l e d  ~ v h i l e  a t t e m p t  in;; t o  r e g e i n  t h e  roadv8ay,  
tllcr, suddn*. ,,,,, 3 .. skidcizd d i 3 g a n z l l y  a c r o z s  t h e  g r n s s y  mcdi:n. V c h i c l c  1 
became a j . rborne  on t he  f a r  s i d e  of t h e  median due t o  i ts p o s i t i v e  g rade  
and s truclr Ve11icl.c 2 n e a r l y  head-on. V e h i c l e  2 was t r a v e l i n g  westbound 
between 45 and 50 inph i n  l a n e  1 amid wide ly  spaced  westbound t r a f f i c .  
T h e  impending c o l l i s i o n  Isas a comple te  s u r p r i s e  t o  D r i v e r  2 and t h e  
f r o n t  s e a t  occupant  of Veh ic lc  2 .  

Crash:  Veh ic le  1 c r a s h e d  n e a r l y  head-on w i t h  V e h i c l e  2 w i . t h  a  --.- 
f o r c e  veci .or  of 1 : 0 0  o'c1oc:l; t o  Vehic1.e 1 and 1.1:00 o ' c l o c k  t o  Vctl icle  2 .  
V e h i c l e  2 r o t a t e d  c o u n t o r c i  ocltwise p o s t  impact through a  c i r c u l a r  a17c of 
90' whereupon i t  "tl ' ippcti" on tllc socl(1ed a r e a  a d j a c e n t  t o  t h e  r i g h t  
roadrvay s h o u l d c ~ s  c:111~i!;g i 'cl i icle 2 t o  r o l l  over  o n t o  i t s  r o o f ,  col:iing 
1-0 r e s t  35 Teet I ' i ' o :~ :  t h c  i n i t i a l  poi111 of impact o r i e n t e d  pe12pendic:nlar 
t o  t h e  w c s t l ~ o u l ~ d  lanes 10 f e e t  from t h e  r o a d  cdgc. V e h i c l c  1 on impact 

0 
a l s o  r o t a t e d  ab1.upt.1 jf c o u n t e ~ ~ c l o c k w i s e  through a n  a r c  of 280 , cc)ini.!lg t o  
r e s t  5 f e e t  i'rom i n i l  i a l  p o i n t  of  ' impac t ,  f a c i n g  t h e  oncoining t r a f f i c  
d i a g o n a l l y  a c r o s s  Ixne 2 of tile westbound l a n e s .  

Dl' i v c r  1 was t h r u s t  i 'or\vnrd t o  t h e  r i g h t  i.nto t h e  m i d - i n s t r ~ u n e n t  
panel  a l e a  of V e h i c l e  I. w l ~ i i e  t h e  ve11icl.e r o t a t i o n  cas r i cc l  h i m  i n t o  t h e  
r i g h t  d o o ~  and r ig l i t  A - p i l l a r  a r e a .  Ile c o n t a c t e d  t h e  r a d i o ,  a i r  v e n t s ,  
a s h t r a y ,  and  g l c v c  colnpal~tmcnt, s u s t a i n i n g  a  s ~ l ~ a l l  a b r a s i o n  t o  t h e  c h i n  
from t h e  ins t runlent  p a n e l ,  l n c e r a t i o n  above t h e  ~ ' i g h t  elbow fsom t.hc 
r i g h t  do01 nncl./or flil' l i g h t  i~:r;!rument p a n e l ;  1nc:crat ion  of d o r s a l  a s p e c t  
of  t h e  r igl l t ,  w r i s t  frola t h e  tiooll; l a l x g c  ab17nsion on I hc! r i g t i t  linclr and 
2 - j  rlcll l : ~ c p l , a  t i o n  l>c:l on. l ;hc  ~ ' i ~ ; i ~ t  1;ncc Trom coni nc t i l l g  tlic i ~ ~ s t . r ~ ~ : i l c > n t  
p a ~ i c l ;  cio:.;c!d 1 ' l . n ~ ~ :  L I I . ~  of' t l~ t :  l c f  t l o a t l i ~ ~ s  allcl C I ~ : . ~ L ; \ C O ~  1 l'Rc!tu1'c :l.~?S't 
u i n n  m i i i s h n  f t f i,oln I h e  i n s  t l ' u ~ ~ l c n t  panel. a s  \veil i l S  a  c loscci uadi.splnccc1 



f r a c t u r e  of t!le l e f t  t i b i a  and f i b u l a  a t  t,he uppelf s h a f t  from t h e  
ins t rument  panel  . 'I'hc wirid.sh ie1.d w ; ~ s  not  c o n t a c t e d ,  bu t  the c e n t r  i- 
f u g a l  f o r c e  i ~ o m  t h e  a h i b ~ i p t  co1lnt~-;1.clock\: i ise s p i n  of t h e  v c h i c l e  a f t c r  
impact caused Dr ive l  I t o  st-] i h c  tile l , i g l i t  f r o n t ,  door w i t h  f o r c e .  T h i s  
r e s u l t e d  i n  door cieforma t ion 0utv:ai d  I'ro111 bot11 l o a d i n g  by t h e  d r i v e r  
and induced de fo rmat ion  from h i s  impac t .  T h e  a r m r e s t  was s c u f f e d  and 
door f a b r i c  c o v e r i n g  tor11 fror!i I l i i s  co11tac:t. J T e h i c l e  1 s u s t a i n e d  ex- 
t e n s i v e  crus11 , j u s t  l c f t  of' r lentc,  f r o n t  11, it.11 over  10 i n c h e s  of broad 
c r u s h  inward,  D:rmage was concqc31i t r n t e d  t o  t h e  f r ' o n t a l  a r e a ,  hood and 
f e n d e r s  w i t h  engine ~iiouilt sttp:lra t i o n ?  enci ,gy-ausorbing s t e e r i n g  d e v i c e  
compressed 2 . 9 5  i~ ;c l~c . s  wi t  11 2 . 0  inches  stlt:ar c a p  s c p a i a t  i o n .  

Dr i v e r  2 on i.:npact a l s o   loved f o ~ e l a r ' d  and t o  t h e  l e f t  c o n t a c t i n g  
l e f t  upper A - p i l l a r  , v,itll tol ,so  p r e s s e d  ng;ainst I.ef t d o o r .  R igh t  t h o r a x  
c o n t a c t e d  s t e e ~ i r i g  \~ ; l~ecl . .  I? i . i~a l  r e s t i r i ;  p~sj t ion  of d r  i v c r  was i n v e r t e d  
w i t h  Veh ic lc  2 on i l s  l ' o o f .  was / : ) a i t t i :~ l . l f  i ' i-lstrai;led by 1-ap b e l t  
wi t  hi11 t h e  inveittc?ti I c:iiicle. l1l7i\.t.1 2 s u s t a i  i~c!d severe b a s i l a r  s k u l l  
f r a c t u r e  from contacxli.rlg A-1)i  l l : ! ~ . .  1nuli. iple 'le.ft s i d e  ~ * i h  f r a c t u r e s  
froill l e f t  door a!icI c;i(!e~.ili;; v,hcc!i w i t h  f ' rac l .ure  t o  pe lv ic  a r e a  r e s u l t -  
i n g  f ro~n c o ~ i ; j ~ r c s s  i v c  iirlcl t o r s i o n : . l .  f o~.c!e:; on t h e  movement of t h e  body 
w h i l e  r e s t ~ : a i n e d  wit t~ n 3.np be1 t . 

Rj.gllt f r o n t .  Irnr-;sengc?r 0 1  \'chicle 2 mo.i>ed -I'olswrird and t o  t h e  l e f t  
c o n t a c t i n g  t h e  i n s t ~ ~ a ~ i ! , . ; ~  t panci  , rc:;l~l l i n g  i n  i .~r:~c l;ul-ed nas;:l bones .  
A i : rac turcd  t i b i a  I c ~ ; u l  i c d  f r o , ) \  l.oadi ili: cf  r i g h t  I?;; l~etwoeri f l o o r  a~icl 
lower instr i lnicnt  p a ~ l o l . .  Avuls ion  o t' I j ;:I1 t l e g  c:1111i\ i r o~n  co! l i  a c t i n g  
a f  tern:arl:ct li i s s u e  d ~r ;pc31!scr i n : ;  t a  1 Led oil loi!ier j nst? .  ~ : n ~ e n t  p a n e l ,  w it11 
s i l p c r f i c i n l  l ace ra t io i l : ;  t,o l i p  ancl niou i 11 fl-om 11rol:i~n g l a s s ,  

Your r e a r  se:,t pn::congc:l7:; of  Vclh i c l c  2 were u n r e s t r a i n e d  w i t h  
e x a c t  Itineinnt i c s  unkuo~,n  due  t o  i 'ol  level, s(>o,uencc a l" t e r  i l ~ p a c  t . Bazetl 
on in . jur  i c s ,  l c f  t r e a s  pn>>sen;;cr nlovt~d f (-11. \l,ni-d and t o  tile l e f t  i m p a ~ i  I 112 
head on 13-liil l a y  and tii iglls on f rollt sea  l l )a .ck,  and had p r o f u s e  b leed i l ig  
fro111 e a r  i n d i . c a t i n g  sevcrc concuss  i o n ,  1,c.i't c e n l c r  r e a r  pn>:senges, 1110s t 
p robab ly  s ta~: t i ing  on s c a t  facj .~!g rea~:ward,  sus t : l ined  . f a t a l  I~eaci i n , j l ? ~ ' i  t:s 
from b lade  of  s h o v e l  s to13ed i.n 18e;tr c o m p ; ~ ~ ~ t m e n t  w i l  h s coop  fol1~:;ard; 
i n j u r y  i n c l ~ ~ r l ~ c l  15  clli s 1 cn; l a c e i T a t i o n  just antc:1<j.os of bvegtna and 14 cm 
x 3 clii boric f i ; i c t r . ~ r e  w i t h  1nc:ci n t i . u n s  n~ici c o n t u s i o n s  t o  f r o n t a l  1ol)e o l  
b r a i n .  Right  center 11c?a2' ~ . ~ ~ S L P I I G C ~  propelled i n t o  sentbncl; s u s t , a i u i n g  
mnjos in,juric?c; t o  l c f  t s j d e ,  l11e1i con l;;:ct e d  roof  a l ' ea  dul'in:: r o l l o \ l c i .  
S u f f e r e d  1::ci:l'a t e d  s p l o c i ~ ,  l e f t  1,cnal  ile11ia1 oma, f r a c  l u r e  mid--shaf t 1.ef t 
hunie,rus, mu1 t i p l e  f ~ ~ a c  t u r c s  l e f ' t  r a d i u s  and  u l n a ,  l a c e r a t e t i  l e f  1: uppcr  
e y e l i d ,  a b l ~ ~ ~ s i o n s  t o  ni;1laj1 a r e a  a n d  n o s c ,  and ederila over  o c c i p i t a l  l o l ~ t  ; 
unconsc ious .  R igh t  real: passr:1ig:.or sus t:j i ned  sevcsc? head in , ju r  i e s  f l'oin 
i n ~ p a c t i n g  y e a r  of f r o n t  s e n t  auci s i i n d s h i c l d  h e a d e r .  

P o s t c ~ a s h :  A Red Cross  s t a t i o n  wagon i n  t r a f f i c  t o  the  r e a r  of --- - 
V e l ~ i c l e  1 1,adioed f o r  cnie~'gcnc!r a s s i s t a n c e .  An an1L)ulauce a r r i v e d  on-scene 
wil;ilin f i v e  n i inu tes .  Vetlic1.e 2 r e a r  s e a t e d  c h i l d r e n  and f ~ ~ o n t  s e a t e d  
mother e x t r  icli t ,cd th rough  r i g h t  f1'017t door and windows. Rear r i g h t  
passenger  rc~noved f a c c  down t o  h e l p  niai l i tain an a i l  way. A phjrs ic ian  
s t o p p e d  and a s s i s t e d  i n  m a i n t a i ~ i i u ~ ;  a  c l c a r  a i r  passage  t o  t h e  c c n t c r  
l e f t  r ea l ,  c h i l d  by s u c l i o n ,  wi th  t h e  r i g h t  f r o n t  mothes c o n s c i o u s  and 
c o h e ~ ~ c n t .  f!cr 11ncc.i'atioi:s Ivc'l'e b ; t ~ i c ? a g ~ c ~  by >;?,IS ~ O I ' S O I I I ~ C ~ ,  a l e g  
splint 1~3s :?r)!. 2 p p ] . i ~ d  ?c! ;? !'~~n:: t::: c d  :c::,. T h i s  c o t i i ~ i  i l n v c  r cc -u l rcd  i.11 
arterial. clal:;n(;e. No l j f c  s i g n s  l o  l e f  l: l ' c : ~ ~ ,  chil.cl,  W I  t h  ccn tc l '  l c f t  r e a r  



c h i l d  dead on a r r i v a l  a t  h o s p i t a l  emergency room. The c e n t e r  r i g h t  
r e a r  and r i g h t  r e a r  c h i l d r e n  were unconsc ious .  The r i g h t  r e a r  c h i l d  
was a l s o  b l e e d i n g  p r o f u s e l y  from mouth. 

D r i v e r  1 e x t r i c a t e d  on f u l l  backboard by a r e a  f i r e  depar tment  
1 5  minwtes a f t e r  impact .  Dr ive r  2 no l i f e  s i g n s .  E x t r i c a t e d  45 
minutes  a f t e r  c r a s h  upon r i g h t i n g  o v e r t u r n e d  Veh ic le  2 .  Rear s e a t e d  
c h i l d r e n  i n  V e h i c l e  2 jvere i n i t i a l l y  t a k e n  t o  a  h o s p i t a l  i n  Y p s i l a n t i ,  
Michigan t h e n  moved t o  tlie U n i v e r s i t y  of  Michigan H o s p i t a l  i n  Ann Arbor .  
R igh t  f r o n t  s e a t  female  passenger  i n  V e h i c l e  2 was t a k e n  t o  t h e  Y p s i l a n t i  
h o s p i t a l  w h i l e  D r i v e r  2 was t r a n s p o r t e d  t o  t h e  U n i v e r s i t y  of  Michigan 
H o s p i t a l  i n  Ann Arbor .  

No f i r e s  o r  e x p l o s i o n s .  T r a f f i c  t i e d  up i n t e r m i t t e n t l y  on west -  
bound l a n e s .  Scene c l e a r e d  approx imate ly  one and a  q u a r t e r  hours  a f t e r  
c r a s h .  D e b r i s  i n  t h e  fo.t71n of v e h i c l e  p a r t s  and t r i m ,  and f l u i d s  on 
t h e  roadway and t i r e  s c u f f s  on t h e  g r a s s y  median he lped  e s t a b l i s h  t h e  
p r e c r a s h  and pos t c r a s h  movements of bo th  v e h i c l e s  . 
Causa l  F a c t o r s  and  Recommendations 

The f o l l o ~ v i n g  diagram e x p l a i n s  the numbers used i n  t h e  m a t r i x  c e l l  
colulnn. An a s t e r i s k  (*:) p r e c e d i n g  a  number i n d i c a t e s  a  p o s i t i v e  f a c t o r ,  

P r e c r a s h  Crash  P o s t c r a s h  

Veh i c: l e  4 1 5  6 
I I 

C 

hlatr i x  C e l l .  Exp1al:a t ion  - 

Environmenta l  

Accident  C a u s a t i o n  -- 

9 

Pr i m a ~ y  or  P r i n c i p l e  Causes 
--------,-.-- 

I 

hlancuucr t o  r cga in  roadway a t  h igh  speed  w i t h  
pronout1c:ed road  edge d i f  f c?l7en t i a  t i o n  coil t r  i bu t e d  
t,o Veh ic le  1 l o s s  of  c o n t r o l .  (Dcf i n i t e )  

Dr ive r  I ev idenced  c a r e l e s s  d r i v i n g  i n  a t t e m p t  
t o  p a s s  Volksulagen sctlan wliicl.1 a l s o  niovcd i n t o  
san!e t r a f f i c  l a n e  a s  V e h i c l e  1. ( D e f i n i t e )  

Upon rebounding o f f  road  cdgc ,  V e h i c l e  1 l o s s  
of c o n t ~ o l  was cotnpouildcd b y  p a n i c  b rak ing  w l ~ i c h  
r e s u l t e d  i n  \ 7 e h i c l e  1 s l : i dd iug  ac190ss median i n t o  
west bound t . r a f f  i c  . ( D e f i n i t e )  

Poor roadway s t loulder maint  cnance r e s u l t e d  i n  
e x c c s s i  l.rc l'oatl-cbdgc--to--.$:l~oul(lci. c l e v n  t ion 
d i f  f'o! cb11 t i? ,1 .  (99f i ; : j  

Lacl; of nieciinn hnr r i c '~ :  prl,!l:j t tcrl o1.1t-of - -coi l t ro l  
\rcilic:le 1. l o  c l , o s s  tnedi;xr~ i n  t a o])).~os i n g  t rn.Cf i c  . 
( D c f  i t i  i t c )  
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Relevan t  C o n d i t i o n s  --.- 

I  t l j  u r  y C a u s a t i o n  

5 

P o s t c r a s h  Fac t .ors  

D r i v e r  1 i lr~pat  i e n t  and a n g r y  a f t e r  d e 1 . a ~  i n  
moving through c o n t r o l l e d  c o n s t i s u c t  i o n  z o n e ,  
( D e f i n i t e )  

Use of r a d i a l  t i r e s  on V e h i c l e  1, a s t a t i o n  wagon, 
no t  des igned  f o r  t h e i r  use ,  degraded  l a t e r a l  c o n t r o l .  
( D e f i n i t e )  

Median s i d e  roadway s h o u l d e r s  s h o u l d  have been 
of a lrlore p e r m  nen t  inater  i a l  t o  minimize s h o u l d e r  
d e t e r  i o r a t i o n  w h i c h  c a u s e s  road-edge- to-shoulder  
l e v e l  d i f  f  e r c n i i a l s .  ( D e f i n i t e )  

E l l i p t i c a l  crown on curved  p o r t i o n  of roadway 
b e f o r e  a c c i d e n t  s i t e  was m a i n t a i n e d  t h r o u g h o u t  
e n t  i r e  c u r v e .  T h i s  r c s u l t e d  i n  improper e l e v a t i o n  
i n  l a n e  2 near  end of  c u r v e  which ellhallced V e h i c l e  1's 
movement t o  road  edge  : ~ p o n  p a s s i n g  c a r  ahead .  
(P robab le )  

S e v e r i t y  I n c l ' e a s i n g  Fnc t ,o r s  . -_- 

V e h i c l e  1 f r o n t  door jan;mcd c l -osed .  ( D e f i n i t e )  

A f  t e r n a r k e  t. 111c t a l  t i s s u e  d i s p e n s e r  on i n s t r u m e n t  
panel 91 'i'i:1;1,7:2 2 i i i r l i i t a d  i i i j ~ i ' ~ ;  t o  ~ i g i ~ i  
f r o n t  p a s s e n g e r .  ( D e f i n i t e )  

I n t , e r  i o r  l o o s e  o b j e c t s  c o n t r  ibu  Led s i g n i f i c a n t l y  , 
t o  occupan t  i n j u r y .  ( D e f i n i t e )  

Driver. I and V e h i c l e  2 r e a r  s e a t  o c c u p a n t s  u n b c l t e d ,  
whjch c o n c r i b n t e d  t o  t h e i r  i n j u r i e s ,  ( D e f i n i t e )  

V e h i c l e  2 r i g h t  f r o n t  passenger  b e l t e d  which 
n l i t~ i l i~ ized  f u r .  t her i n j u r y  . (Def i n  i t e )  

EAIS r e s p o n s e  prompt.  F i r s t  a  i d  r e n d e r e d  where 
needcad and e f f e c t i v e .  Use of f u l l  backboards  
whel,e i n d i c a t e d  he lped  minimize  f u r t h e r  i n j u r y  
i n  t r a n s p o ~  t and h a n d l i n g .  ( D e f i n i t e )  

P h y s i c i a n  s t o p p e d  on-scene  a n d  a s s i s t e d  ENS 
p e r s o n n e l  w i t h  i n j u r e d  0ccupant . s .  ( D e f i n i t e )  

Road cdgc dr(!:;sing a t  a c c i d e n t  s i t e  was e f f e c t e d  
wi t  tiin ;I clay i ~ f  t c : ~ .  a c c i d c ~ l t  . A s p h a l t  s h o u l d e r s  
on r.icclinn cdgc of roadway were i n s t a l l e d  w i t h i n  
~lvecks. ( D e f i n i t e )  



Recommenda t ions 

1 Greater  emphasis i n  d r i v e r  t r a i n i n g  on e f f e c t s  
of temper and emotional f a c t o r s  on d r i v e r  
judgement and a c t  ion.  

Driver t r a i n i n g  should s t r e s s  the  l e t h a l  e f f e c t s  
of i n t e r i o r  loose o b j e c t s  i n  a  head-on c o l l i s i o n .  

Greater  use of median b a r r i e r s  a t  c r i t i c a l  l o c a t i o n s  
of highways, such a s  a t  t h i s  a cc iden t  s i t e .  

Improved per iodic  maintenance of div ided ,  1 i m i  t ed  
accessed highways t o  p r o h i b i t  road edge d i f f e r e n t i a l s  
of magnitude (4" )  a s  a t  t he  s i t e  i n  t h i s  acc iden t .  

Greater educat ion of publ ic  on e f f e c t s  of veh ic l e  
c o n t r o l  and handling c h a r a c t . e r i s t i c s  when us ing  
r a d i a l  t i r e s .  
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Iden t i f  ica  t ion 

This  acc iden t  took p lace  on Wednesday, Ju ly  2 6 ,  1972, 1545 
o f c l o c k , a t  t he  complicated i n t e r s e c t i o n  of Divis ion ,  D e t r o i t ,  Beakes, 
Summit, Broadway, Carey, and High S t r e e t s ,  i n  t he  c i t y  of Ann Arbor, 
Michigan, Washtenaw County, i n  a  r e s i d e n t i a l  a rea  in  t r a n s i t  ion i n t o  
a  commercial a r e a .  Two c a r s  c o l l i d e d  w i t h  each o ther  wi th in  t h e  
i n t e r s e c t i o n  a t  r i g h t  angles .  In ju ry  Seve r i ty  AIS code 2 ,  moderate. 

Ambience 

Daylight ,  but ove rcas t ,  and immediately fol lowing an in t e rmi t -  
t e n t  l i g h t  r a i n f a l l  a f t e r  a  long period of dry weather.  Temperature 
7 2 ' ~  w i t h  humidity between 90 and 100%. There was no wind. The 
pavement was wet and s l i p p e r y ,  

Roadway 

An i n t e r s e c t i o n  of t h r e e  major a r t e r i a l s ,  one c o l l e c t o r ,  and 
t h r e e  l o c a l  s t r e e t s  whose roadway widths vary between 34' and 44'. 
Two l anes  a t  a c t u a l  point  of impact wi th in  t h e  i n t e r s e c t i o n ,  no 
median, ~ z r f  a cz  c o n s i s t  i cg  of % ! e l l - t r z v c l e d  nspha?t .  P,oadqi:;:ay bor- 
dered w i t h  s tandard  c i t y  6" high concre te  curbing.  A multi-way 
junct ion  of seven s t r e e t s  w i t h  -4.50 grade t o  the  nor theas t  a t  t he  
po in t  of impact. Roadway is crowned f o r  drainage.  A major urban 
i n t e r s e c t i o n  surrounded by a  g r i d  p a t t e r n  of i n t e r s e c t i o n s  of o ther  
s t r e e t s ,  each r a d i a t i n g  from the  i n t e r s e c t i o c ,  with numerous r e s i -  
d e n t i a l  and commercial driveways i n t e r s e c t i n g  w i t h  them. There 
were s e v e r a l  hundred poles  and t r e e s  wi th in  a  quarter-mile  r ad ius  
of the  i n t e r s e c t i o n .  Accident h i s t o r y  includes 11 acc iden t s  over 
the  years  1968-1970 of which nine were wi th in  the  i n t e r s e c t i o n  pro- 
per s i m i l a r  t o  t h i s  acc iden t .  

T r a f f i c  Controls  

Speed l i m i t  2 5  mph by c i t y  ordinance,  not posted i n  i n t e r s e c -  
t i o n  a r e a .  Pavement markings cons i s t ed  of i n t e r m i t t e n t  white lane  
de l inea to j -  on only one of t h e  seven s t r e e t s .  No s i g n a l s  or  t r a f f i c  
c o n t r o l  devices  a t  t h e  i n t e r s e c t i o n .  

Vehicles 

Vehicle 1, a  1971 Ford Ranch Wagon, s t a t i o n  wagon, dark green 
e x t e r i o r ,  green i n t e r i o r ,  odometer 4 5 , 1 3 6  miles. No previous v e h i c l e  
inspect. ion (mandatory vehic le  inspec t  ion not requi red  i n  Michigan) . 
Last  maintenance a t  42,150 mi le s ,  o i l  and l u b r i c a t i o n .  Automatic 
t ransc i i ss ion ,  power s t e e r i n g ,  power brakes,  and d i s c  f r o n t  brakes,  
including a  t r a i l e r  brake assembly. Padded instrument panel ,  sun- 
v i s o r s ,  door p a n e l s ,  and wide-spoked s t e e r i n g  wheel. An a f t e r -  



marke t  d i r e c t i o n a l  compass a t t a c h e d  t o  t h e  l e f t  A - p i l l a r .  Lap and 
upper  t o r s o  r e s t r a i n t s  i n s t a l i e d .  b u t  n o t  u s e d .  L e f t  r e a r  t i r e  
u n d e r i n f l a t e d  w i t h  s p o t t e d  weal- on o u t e r  edge  of t r e a d  on l e f t  
f r o n t  t i r e .  Adequate b rake  1 i n i n g  and no e v i d e n c e  of  i n a d e q u a t e  
b r a k i n g  a b i l i t y .  Evidence  of worn s ea l s  on r e a r  end d i f f e r e n t i a l .  
Equipped w i t h  a d d i t i o n a l  r a d i a t o r  f o r  t r a n s m i s s i o n  f l u i d  c o o l i n g .  
F o r c e  of impact  a t  2 :00  o ' c l o c k  w i t h  damage t o  r i g h t  f r o n t  c o r n e r ,  
bumper b e n t ,  g r i l l  work f r a c t u r e d .  On impact w i t h  t h e  l e f t  s i d e  
of V e h i c l e  2 ,  V e h i c l e  1 r o t a t e d  c:ounterc lockwise ,  engaged w i t h  
V e h i c l e  2  and s l i d  a p p r o x i m a t e l y  70 f e e t  down t h e  roadway. VDI:02- 
RFEW -2. 

V e h i c l e  2 ,  a  1969 F i a t ,  S p o r t  850 C o n v e r t i b l e ,  b l a c k  e x t e r i o r ,  
b l a c k  v i n y l  i n t e r i o r ,  odometer 3 0 , 1 6 8  miles. Manual t r a n s m i s s i o n ,  
s t e e r i n g ,  b r a k e s ,  w i t h  d i s c  f r o n t  wheel  b r a k e s .  No p r e v i o u s  i n -  
s p e c t i o n  (mandatory v e h i c l e  i n s p e c t i o n  n o t  r e q u i r e d  i n  X i c h i g a n ) ,  
and  p r e v i o u s  ma in tenance  unknown due t o  i l l e g i b l e  ma in tenance  
s t i c k e r  and u n c e r t a i n t y  of d r i v e r .  Padded i n s t r u m e n t  p a n e l ,  sun-  
v i s o r s ,  and door  p a n e l .  Lap r e s t r a i n t s  o n l y ,  n o t  u s e d .  L e f t  f r o n t  
t i r e  worn w i t h  no r e m a i n i n g  t r e a d  s t o c k ,  No e v i d e n c e  of  i n a d e q u a t e  
b r a k i n g  c a p a b i l i t y .  Equipped w i t h  r a d i a l  f r o n t  t i r e s  and b e l t e d  
b i a s - p l y  r e a r  t i r e s .  F o r c e  of impact  10:OO o ' c l o c k  w i t h  l e f t  door 
c r u s h e d  inward ,  damaging l e f t  s e a t  back and s e p a r a t i n g  l e f t  door  
h i n g e s .  C o n v e r t i b l e  t o p  opened upward on impact .  F r a c t u r e d  l e f t  
s i d e  g l a s s  c o n t a c t e d  d r i v e r  wno a l s o  c o n t a c t e d  door and choke con- 
t r o l s  on c o n s o l e .  Engaged w i t h  V e h i c l e  1 th rough  c o u n t e r c l o c k w i s e  
r o t a t i o n  a f t e r  impac t ,  c o n t a c t i n g  u t i l i t y  p o l e .  VDI:09-LPHW-3. 

Occupants  

D r i v e r  1, male ,  C a u c a s i a n ,  65 y e a r s ,  70 i n c h e s ,  1 6 5  l b s .  Over 
43 y e a r s  d r i v i n g  e x p e r i e n c e  a v e r a g i n g  12 ,000  miles pe r  y e a r  u n t i l  
p r e v i o u s  yea r  when 30 ,000  miles were d r i v e n  a s  a  r e s u l t  of e x t e n d e d  
t r i p s .  En r o u t e  w i t h  grandson from V e t e r a n ' s  H o s p i t a l  i n  Ann Arbor 
t o  U n i v e r s i t y  H o s p i t a l  where boy 's  mother employed,  a  d i s t a n c e  of  
t h r e e  miles. Not h u r r i e d .  Owned V e h i c l e  1 f o r  1; y e a r s ,  accumu- 
l a t e d  45,000 m i l e s  d r i v i n g .  F a m i l i a r  w i t h  a r e a  and a c c i d e n t  i n t e r -  
s e c t i o n ,  a  s e l f - t a u g h t  d r i v e r ,  p h y s i c a l  and menta l  c o n d i t i o n  good,  
no a l c o h o l  invo lvement .  Lap and upper  t o r s o  r e s t r a i n t s  i n s t a l l e d  
b u t  n o t  used .  No i n j u r i e s .  

R i g h t  f r o n t  p a s s e n g e r  of  V e h i c l e  1, male ,  C a u c a s i a n ,  11 y e a r s ,  
60 i n c h e s ,  90 l b s .  Lap and upper  t o r s o  r e s t r a i n t s  i n s t a l l e d  b u t  n o t  
u s e d .  C o n t a c t e d  r i g h t  s i d e  of head on s i d e  g l a s s  w i t h  no a p p a r e n t  
i n j u r y .  

D r i v e r  2 ,  m a l e ,  C a u c a s i a n ,  22 y e a r s ,  66 i n c h e s ,  135  l b s .  S i x  
y e a r s  d r i v i n g  e x p e r i e n c e  a v e r a g i n g  20 ,000  m i l e s  y e a r l y .  En r o u t e  
from s c h o o l  t o  home, a  d i s t a n c e  of  20 miles. Had d r i v e n  a p p r o x i m a t e l y  
two miles, no t  h u r r i e d ,  no s p e c i f i c  t ime  of  a r r i v a l  p lanned .  Owned 
case v e h i c l e  one  yea r  and had accumulated  8 ,000  miles. Had t r a v e l e d  
t h r o u g h  c a s e  a c c i d e n t  i n t e r s e c t  ion  t w i c e  d a i l y  f o r  p a s t  s i x  months.  
Received h igh  s c h o o l  d r i v e r  e d u c a t i o n  c o u r s e .  Good m e n t a l  c o n d i t i o n ,  
b u t  had not  e a t e n  p18ioi' 34 h o u r s .  No a l c o h o l  involvement .  Lap 
r e s t r a i n t s  i n s t a l l e d  b u t  n o t  u s e d .  P a i n  t o  l e f t  back p e r s i s t e d  f o r  



more than four  days, r e s u l t i n g  i n  exp lo ra to ry  surgery  w i t h  d i agnos i s  
of con tus ion  t o  l e f t  p o s t e r i o r  abdominal wa l l .  In jury  S e v e r i t y  AIS 
code 2,  moderate.  

S tandards  

The fo l lowing  T r a f f i c  S a f e t y  Program Standards  (TSPS) and 
blotor Vehicle  Program Standards  (MVPS) were r e l e v a n t  t o  t h i s  c a s e  
s tudy :  

MVPS #201 Occupant P r o t e c t i o n  i n  I n t e r i o r  Impact. I n s i d e  
door panel  padding on Vehicle  2 ,  con t ac t ed  by 
t h e  d r i v e r ,  c o n s i s t e d  of l i g h t  padding o f f e r i n g  
l i t t l e  impact p r o t e c t i o n  t o  occupants .  

MVPS #204 S t e e r i n g  Cont ro l  Rearward Displacement. Vehicle  
2 ' s  s t e e r i n g  column design incorpora ted  a s p i d e r  
and twin yoke u n i v e r s a l  j o i n t  t o  prevent  r e a r -  
ward displacement on impact. This  des ign  should 
a l s o  r e s t r i c t  any l a t e r a l  displacement on impact. 

MVPS #206 Door Locks and Door Reten t ion  Components. Upper 
and lower hinges on l e f t  door ,  a s  we l l  a s  door 
l a t c h ,  s epa ra t ed  on Vehicle  2 ,  

MVPS #207 Anchorage of S e a t s .  Vehicle  2 ' s  f r o n t  s e a t  
remained f i rmly  anchored d e s p i t e  impact which 
r e s u l t e d  i n  s eve re  l e f t  s e a t  back deformat ion.  

MVPS #214 S ide  Door S t r e n g t h .  Vehicle  2 ' s  l e f t  f r o n t  door 
s u s t a i n e d  inward c rush  r e s u l t i n g  i n  passenger 
compartment i n t r u s i o n  and r educ t ion  i n  t h e  s i z e .  
(This  s t anda rd  w i l l  not  be e f f e c t i v e  u n t i l  
1 /1/73) .  

TSPS # 1  Pe r iod i c  i lotor Vehicle  Inspec t  ion.  I f  mandatory 
v e h i c l e  i n spec t ion  were r equ i r ed  i n  Michigan, i t  
is l i k e l y  t h a t  t h e  worn l e f t  f r o n t  t i r e  on Vehicle  
2 would have been d e t e c t e d  and c o r r e c t e d .  

TSPS $12 Highway Design, Cons t ruc t ion ,  and Maintenance. 
The confusing geometric road layout  a t  t h e  a c c i -  
den t  i n t e r s e c t i o n  c r e a t e d  an element of r i s k  
f o r  d r i v e r s  a t t emp t ing  t o  t r a v e r s e  i t  c o n t r a r y  
t o  normal niajor t r a f f i c  f low. 

TSPS #13 T r a f f i c  Cont ro l  Devices. The confus ing  geometric 
i n t e r s e c t i o n  lacked any t r a f f i c  c o n t r o l  dev ices  
so a s  t o  enhance its t r a f f i c  capac i ty  and inc rease  
s a f e t y .  

Descr i p t  ion 

Pre-Crash: Vehicle 1 was southbound through the  i n t e r s e c t  i cn  
having j u s t  c rossed  a br idge southbound on Broadway S t r e e t .  The 



d r i v e r  had stopped t o  wait  fo r  oncoming t r a f f i c  on Divis ion S t r e e t  
before c ross ing  the  l n t e r s c c t i o n  t o  en te r  Carey S t r e e t .  Vehicle 2 
was northbound on Divislon S t r e e t ,  one-way a r t e r i a l  t r a f f i c ,  moving 
15  mph i n  access  of the  speed l i m i t .  Before pu l l ing  o u t ,  Driver 1 
looked down Carey S t r e e t  a f t e r  glancing up Divis ion S t r e e t ,  and 
then proceeded t o  c ross  the  i n t e r s e c t i o n .  He f i r s t  not iced ~ e b i c l e  2  
an i n s t a n t  before impact, w i t h  i n s u f f i c i e n t  time t o  r e a c t  t o  t h q  
impending c o l l i s i o n .  Ds iver  1's s i g h t  d i s t ance  up Divis ion S t r e e t  
was l imi t ed  because of i t s  grade (40) a t  t h e  complicated in terseo-  
t i o n ,  and a s  he attempted t o  a c c e l e r a t e  i n t o  the  i n t e r s e c t i o n ,  he 
d i d  not s e e  Vehicle 2 a l s o  about t o  e n t e r  the  i n t e r s e c t i o n ,  Because 
of the  wet roadway, Driver 1 sensed t h a t  he was loos ing  t r a c t i o n  
upon at tempting to  a c c e l e r a t e .  In r e t r o s p e c t ,  Driver 1 f e l t  t h a t  
i f  he had not l o s t  t r a c t i o n ,  he would have c l ea red  Vehicle 2 ,  ave r t -  
ing the  acc iden t .  

Driver 2 ,  e l a t e d  from a  success fu l ' day  a t  schoo1,was proceeding 
t o  c ross  the  i n t e r s e c t i o n  t o  Carey S t r e e t .  He not iced Vehicle 1 
h a t  be l iev ing  i t  would s t o p ,  did not look toward i t  again u n t i l  an 
i n s t a n t  before impact w i t h  i n s u f f i c i e n t  time t o  i n i t i a t e  any evasive 
a c t i o n .  There were no sk id  marks or evidence of pre-crash braking 
by e i t h e r  c a r .  

Crash: Vehicle 1 s t ruck  t h e  center  l e f t  of Vehicle 2 w i t h  a  
f o r c e v e c t o r  of 2:00 o 'c lock  with a  fo rce  vector  of 10:OO o 'clock 
t o  Vehicle 2 ,  The r i g h t  f r o n t  corner a rea  of veh ic l e  1 crushed 
i n  t h e  l e f t  door area of Vehicle 2 w i t h  both veh ic l e s  engaged 
t h r o u ~ h o u t  the compiete accident  sequence, coming to  f i n a l  r e s t  
s t i l l  engaged. Both veh ic l e s  r o t a t e d  engaged toge the r ,  counter- 
c lockwise,  s l i d i n g  down the grade of Carey S t r e e t  w i t h  the  r i g h t  
r e a r  corner of Vehicle 2 grazing the  telephone pole ad jacent  t o  
t h e  corner  of Carey and High S t r e e t s .  The s l i d e  of both veh ic l e s  
was aggravated by the  change of roadway su r face  from aspha l t  t o  
b r i c k ,  Driver 1 held f i rmly  onto the  s t e e r i n g  wheel, braced him- 
s e l f ,  and d i d  not contact  any p a r t  of the  c a r ' s  i n t e r i o r .  Vehicle 
1 ' s  r i g h t  f r o n t  passenger moved forward and t o  the  r i g h t ,  con tac t ing  
the  s i d e  g la s s  w i t h  h i s  head. There was no evidence of in ju ry  ex- 
cept  f o r  a s l i g h t  soreness  t o  the  bumped a rea  of the  head. On 
impact t o  the  l e f t  s i d e ,  Driver 2 rebounded off  t he  l e f t  door,  was 
thro1.vn toward the  r i g h t  s i d e  of the  f r o n t  s e a t  a r e a ,  contac ted  
t h c  choke con t ro l  knob on the cen te r  console of the  veh ic l e ,  and 
came t o  r e s t  s t r e t c h e d  across  the  console .  In add i t ion  t o  soreness  
of t h e  neck and l e f t  shoulder ,  Driver 2 sus t a ined  minor l a c e r a t i o n s  
from the s i d e  g l a s s  which s h a t t e r e d  on impact. Vehicle 1 damage 
was to  the  r i g h t  f r o n t  bumper fender and g r i l l  a r e a ,  with 9 inches 
of shee t  metal crush t o  the  r i g h t  f r o n t  wheel we l l .  Vehicle 2 
damage n.as t o  tile l e f t  s i d e  door which separa ted  a t  hinges and 
l a t c h ,  w i t h  15 inches of shee t  metal crush inward i n t o  the  passen- 
ger compartment. Also, the  d r i v e r ' s  s e a t  back i n  Vehicle 2 was 
deformed t o  the  r i g h t ,  w i t h  t h e  l e f t  B-pi l la r  separa ted  a t  i t s  base 
and the A-pi l la r  dented. 

Post-Crash: S f i e r  both engaged veh ic l e s  came t o  a s t o p ,  Driver - 
1 e x i t e d  on h r s  own through a  l e f t  f r o n t  door.  The passenger in  
Vehicle 1 remained sea ted  throughout the  post acc ident  sequence. 



Driver  2 was conscious but i n  pa in  and s t a y e d  i n  t h e  c a r  u n t i l  an 
ambulance a r r i v e d ,  whereupon h e  was a s s i s t e d  i n  e x i t i n g  by ambulance 
a t t e n d a n t s .  Egress  was accomplished by l i f t i n g  t h e  c o n v e r t i b l e  t o p  
and cl imbing ou t  through the  roof a r e a  of t h e  c a r .  Lace ra t ions  t o  
Driver  2 were bandaged by ambulance a t t e n d a n t s ,  a f t e r  which he was 
t r anspor t ed  t o  a h o s p i t a l  approximately one-half mi l e  from t h e  
acc iden t  s i t e .  Pain and gene ra l  s o r e n e s s  t o  t h e  lumbar r eg ion  
p e r s i s t e d  f o r  4 days,  whereupon e x p l o r a t o r y  su rge ry  i d e n t i f i e d  t h e  
i n j u r y  a s  a contus ion  t o  l e f t  p o s t e r i o r  abdominal w a l l .  Wreckage 
and d e b r i s ,  a s  we l l  a s  t h e  damaged v e h i c l e s ,  were removed promptly 
and e f f i c i e n t l y  by a  wrecker crew. T r a f f i c  a long  Div i s ion  S t r e e t  
(a major a r t e r i a l )  was backed up many b locks ,  This  was f u r t h e r  
aggravated by an a r e a  br idge which had been c losed  down f o r  r e -  
p a i r s .  

Causal F a c t o r s ,  Conclusions,  and Recommendations 

Accident Causat ion 

Matr ix  C e l l  Explanat ion 

Primary o r  Pr inc  i p l e  Causes 

Driver  2 e n t e r e d  i n t e r s e c t i o n  a t  a  
speed t o o  high f o r  t r a f f i c  c o n d i t i o n s  
a t  t h e  i n t e r s e c t  ion.  (Def in i t e )  

Driver  1 d i d  not  s e e  Vehicle  2 e n t e r i n g  
t h e  i n t e r s e c t i o n ,  and was unobservant of 
any forward motion by Vehicle  2 .  ( D e f i n i t e )  

Sever i t y  Inc reas ing  Fac tor  ( s )  

Driver  1 d i d  not  a t tempt  t o  brake o r  slow 
Vehicle  1. ( D e f i n i t e )  

Had Vehic le  2 been moving a t  l e s s  speed ,  
impact w i t h  Vehicle  1 may not have been 
t o  l e f t  mid-door a r e a ,  but perhaps more 
forward on Vehicle  2 without  passenger 
compartment i n t r u s i o n .  (Poss ib l e )  

Crash geometry, Vehicle  1 i n t o  l e f t  door 
of Vehicle  2 ,  r e s u l t i n g  i n  g r e a t e r  damage 
t o  Vehic le  2 and in ju ry  t o  Driver  2 .  
(Probable)  

Had Vehic le  2 been equipped w i t h  s i d e  
door guard beam type  c o n s t r u c t i o n ,  pene- 
t r a t i o n  i n t o  passenger compartment would 
have been reduced.  (Probable)  

Vehicle  1 c r a s h  performance good r e l a t i v e  
t o  Vehic le  2 .  ( D e f i n i t e )  



M a t r i x  C e l l  Exp lana t  i o n  

S e v e r i t y  I n c r e a s i n g  F a c t o r ( s )  ( con t inued)  

Telephone p o l e  c l o s e n e s s  t o  road  edge 
a  t r a f f i c  s a f e t y  haza rd .  ( D e f i n i t e )  

Re levan t  C o n d i t i o n ( s )  

D r i v e r  2 had no t  e a t e n  24 hours  p r i o r  
t o  a c c i d e n t  which would have a f f e c t e d  
h i s  d r i v i n g  a b i l i t y .  ( P o s s i b l e )  

D r i v e r  1' s s u r p r  ise and p reoccupa t ion  
w i t h  l o s s  of t r a c t i o n  upon a t t e m p t i n g  
t o  a c c e l e r a t e  a c r o s s  i n t e r s e c t i o n  on 
wet roadway may have made h i m  less 
c o g n i z a n t  of on-coming t r a f f i c .  ( p o s s i b l e )  

D r i v e r  2 e l a t e d  by academic s u c c e s s ,  
which a f f e c t e d  a t t e n t i v e n e s s  t o  d r i v i n g .  
(Def i n i t e )  

Complicated i n t e r s e c t  ion  r e q u i r e d  d r i v e r s  
t o  be f u l l y  a t t e n t i v e  t o  d r i v i n g  t a s k .  
( D e f i n i t e )  

V e h i c l e  2 t i r e  t y p e  mix cou ld  a f f e c t  
s l i p  a n g l e  and produce o v e r s t e e r .  (P robab le )  

L i g h t  r a i n  a f t e r  ex tended  d r y  s p e l l  caused 
s l i p p e r y  roadway. ( D e f i n i t e )  

Veh ic le  2 ' s  s e a t  remained f i r m l y  anchored 
d e s p i t e  impact which s e v e r e l y  damaged s e a t  
back.  ( D e f i n i t e )  

D r i v e r ' s  age  of 65 y e a r s  may have reduced 
h i s  a l e r t n e s s  and r e a c t i o n  t ime t o  unex- 
pec ted  s i t u a t i o n s  whi le  d r i v i n g .  ( P o s s i b l e )  

Roadway grade  (4') had an  e f f e c t  on 
D r i v e r  1 ' s  a b i l i t y  t o  c r o s s  i n t e r s e c t i o n  
w i t h  c o n f i d e n c e  i n  t r a f f i c .  ( P o s s i b l e )  

D r i v e r  1 's  s i g h t  d i s t a n c e  a l o n g  D i v i s i o n  
S t r e e t  conpromised by c u r v a t u r e  and g rade  
of roadway. ( D e f i n i t e )  

V e h i c l e  1 and V e h i c l e  2  w h i l e  engaged and 
r o t a t i n g  a f t e r  impact ,  were slowed from 
f u r t h e r  movement down t h e  grade  of Carey 
S t r e e t  by s t r i k i n g  t h e  c u r b .  (P robab le )  

R e l a t i v e l y  s m a l l  s i z e  of V e h i c l e  2 pro- 
v i d e d  lower v i s u a l  p r o f i l e  t o  Dr ive r  1. 
( D e f i n i t e )  



Matr ix  C e l l  Exp lana t ion  

Relevant  C o n d i t i o n ( s )  ( con t inued)  

Complicated geometry of multi-way j u n c t i o n  
was c o n f u s i n g  and demanding of  d r i v e r s .  
( D e f i n i t e )  

Dr ive r  2 ' s  poor d r i v i n g  r e c o r d  and res- 
ponse t o  i n t e r v i e w  q u e s t  ions  i n d i c a t e d  
tendency toward speed ing  and i n a t t e n t i o n  
t o  d r i v i n g  t a s k .  (Probable)  

1n.iury Causa t ion  

Door s i d e  s t r e n g t h  of Veh ic le  2 marg ina l  
i n  te rms of r e s i s t a n c e  t o  p e n e t r a t i o n  
i n t o  passenger  compartment w i t h  impact .  
( D e f i n i t e )  

Veh ic le  2 c o n s o l e  w i t h  r a i s e d  choke con- 
t r o l  is p o t e n t i a l l y  i n j u r y  producing,  
( D e f i n i t e )  

Dr ive r  1 u n b e l t e d  y e t  was u n i n j u r e d .  
(Def i n i t e )  

Dr ive r  2 unbe l t ed  but  i n j u r i e s  map have 
been zo;e severe i f  he had Soen k e l t e d  
and kep t  from moving away from t h e  l e f t  
door .  (P robab le )  

Veh ic le  2 s i d e  door s t r u c t u r e  d e s i g n  
p e r m i t t e d  i n t r c s  ion  i n t o  passenger  com- 
par  tment . ( D e f i n i t e )  

S i d e  g l a s s  i n  Veh ic le  2 , f r a c t u r e d  from 
t h e  impact ,  c o n t r i b u t e d  t o  d r i v e r  i n j u r y .  
( D e f i n i t e )  

Post-Crash Fac to r  (s)  
Y 

Driver  e x t r i c a t i o n  made easy  through 
c o n v e r t i b l e  r o o f .  ( D e f i n i t e )  

Dr ive r  2 d i d  not  a t t e m p t  t o  e x i t  v e h i c l e ,  
but  awn i t e d  f i r s t  a i d  and a s s i s t a n c e  i n  
e g r e s s .  ( D e f i n i t e )  

I n t e r s e c t i o n  geometry being redes igned  
f o r  improved s a f e t y  and t r a f f i c  f low.  
( D e f i n i t e )  

Vehlc l  c s  and a c c i d e n t  debr is removed 
promptly.  (Def in i t e )  



Matrix C e l l  Explanation 

Post-Crash F a c t o r ( s )  (continued) 

Ambulance response f a s t  w i t h  t reatment  
e f f e c t i v e  . (Def in i t e )  

T r a f f i c  snrrled and blocked by acc ident  
and by area bridge which was c losed  f o r  
r e p a i r s .  (Def in i t e )  

~ecommenda t ions 

Complicated geometry of i n t e r s e c t i o n  be 
improved for  both t r a f f i c  flow and s a f e t y .  
(Note: T h i s  recommended improvement was 
scheduled by the C i t y  of Ann Arbor a t  t he  
time of t h i s  w r i t i n g . )  

The d i s s i m i l i a r i t y  of veh ic l e s  in  major 
urban t r a f f i c  stream and the  s a f e t y  of 
t h e i r  r e spec t ive  occupants, when involved 
i n  acc'idents w i t h  o ther  veh ic l e s  w i t h  such 
d i f f e rences  i n  phys ica l  s i z e ,  s t r u c t u r e ,  
or design a s  these  two vehic lee , should  be 
more e f f e c t i v e l y  s t r e s s e d  t o  the motoring 
pub1 i c  , 
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I d e n t i f i c a t i o n  

T h i s  a c c i d e n t  o c c u r r e d  on Ann Arbor -Sa l ine  Road, a n  open r u r a l  
roadway, i n  Lodi  Township, Xashtenaw County, l l ich  igan ,  on Tuesday,  
August 8 ,  1972,  between 230 and 400 o ' c l o c k .  An a g r i c u l t u r a l  a r e a  
f o u r  m i l e s  s o u t h  of t h e  C i t y  of Ann Arbor .  S i n g l e  v e h i c l e ,  o u t  of 
c o n t r o l ,  impacted c o n c r e t e  b r i d g e  r a i l .  I n j u r y  S e v e r i t y  AIS code 7 ,  
f a t a l .  

Ambience 

Nigh t t ime ,  d u r i n g  a pe r iod  of i n t e r m i t t e n t  l i g h t  showers ,  and wind 
g u s t s  t o  20 rnph from the  uc:.c;t. Tenpern tu re  500, humidity 95 t o  100 per-  
c e n t ,  v i s i b i l i t y  c l c n r  b u t  w i t h  s k y  h e a v i l y  o v e r c a s t .  Roadway was wet 
b u t  wi thou t  s t a n d i n g  w a t e r .  

A ru l ' a l  collector rond\vay,  22 f e e t  wide ,  two l a n e s  w i t h o u t  d i v i d e r .  
Road s u r f a c e  v c l l - t r a v e l e d  a s p h a l t ,  e s t i m a t e d  c o e f f i c i e n t  of f r i c t i o n  
0 . 6 ;  croanf?d f o r  d ra  i n a r e .  ~ v i t h  f r e s h l y  d r e s s e d  l o o s e  f i l l e d  s h o u l d e r s .  
Roadway straight a t  p o i n t  o i  i n p a c t  b u t  curved 230 f e e t  b e f o r e  a c c i d e n t  
s i t e .  So rondwav l l e i l t i n c .  orie ~ n t e r s e c t i o n  and s i x  d r i v e u a v s .  and 30 
p o l e s  and t r e e s  w i t h l n  a q:iartcr-mile r a d i u s .  Roadway and g e n e r a l  a r e a  
have no s i g n i f i c a n t  h i s t o r y  of p r i o r  a c c i d e n t s .  

T r a f f i c  C o n t r o l s  

Speed l i n i t  65 mph i n  d a y l i g h t  and 55 mph a t  n i g h t t i m e  by b a s i c  
Micnigan speed  law. Pavement markings c o n s i s t e d  of con t inuous  doub le  
ye l low c e n t e r  l i n e  r e s t r i c t i n g  p a s s i n g ,  w i t h  w h i t e  road-edge d e l i n e a t i o n .  
No s i g n s  o r  s i g n a l s  i n  t h e  a r e a .  

V e h i c l e  

V e h i c l e  1, a  1970 Volvo, model 164,  4-door s e d a n ,  da rk  g reen  ex- 
t e r i o r  and b e i g e  i n t e r i o r .  Odometer 36 ,568 m i l e s .  No p r e v i o u s  inspec -  
t i o n  (mandatory v e h i c l e  i n s p e c t i o n  no t  r e q u i r e d  in  Michigan) . Power 
s t e e r i n g ,  power b r a k e s ,  four-wheel d i s k  b rakes !  and a u t o m a t i c  t r a n s -  
m i s s i o n .  Padded s u n v i s o r s  , i n s t rument  p a n e l ,  door p a n e l s ,  and wide 
l o a d - d i s t r i b u t i n g  s t e e r i n g  wheel s p o k e s .  A t h r e e - p o i n t  l a p  and upper 
t o r s o  r e s t r a i n t  spsrcm w i t h  i n e r t i a l  r e e l  t a k e - u p .  No v e h i c l e  d e f e c t s  
w i t h  I n s t  r:'t :ntcti'!::i. c a t  3.-),SC)l rcilcs; 0 1 1 ,  l u b r i c a t i o n  and i i l t e r  on  
J u l y  25 ,  1972. Da:l;ilct. t o  r r g h t  f r o n t  c o r n e r  a r e a  t o u a r d  v e h i c l e  c e n t e r  
w i t h  c r u s h  rc ;~rknrc i  oi 36 i n c h e s ,  s u s p e n s i o n  da-nrcd,  upper anchorage  a n d  
bracket  it!< l o r  snoc:k  mount ini: stbvcrcd.  \[)I :01-F1?E'4V-5. 

Driver 1, 49 y c n r s ,  C a ~ c n s i a r i ,  n a l e .  67 i n c h e s ,  155  pounds. Had 
been d s i v r n g  26 yc:lrs,  avo!ng:ng 10,000 !n i les  per  y e a r .  V i s i t e d  f r i e n d s  



in Ann Arbor on t h e  e v e n i n g  of  t h e  a c c i d e n t .  L e f t  a t  10 :45  p.m. s a y i n g  
he was g o i n g  t o  g e t  something t o  e a t .  D e s t i n a t i o n  unde te rmined ;  however, 
p robab ly  went t o  ba r  and remained u n t i l  2:OO-2:30 a.m. c l o s i n g .  Trave l -  
ing home a t  time of a c c i d e n t .  C o l l i s i o n  o c c u r r e d  a p p r o x i m a t e l y  seven  
miles from p o i n t  of o r i g i n ,  21  m i l e s  from' d e s t i n a t i o n .  Owned v e h i c l e  
two y e a r s  and had accumulated  approx imate ly  20 ,000 m i l e s .  P robab ly  un- 
f a m i l i a r  w i t h  r o a d  a s  g e n e r a l l y  took c o n s i d e r a b l y  Longer expressway 
r o u t e .  No d r i v e r  e d u c a t i o n  c o u r s e ,  s e l f  - t augh t  d r i v e r  . V i s i o n  c o r r e c t e d  
t o  normal ,  no o t h e r  d e b i l i t a t i n g  p h y s i c a l  c o n d i t i o n s .  Ten hours  s l e e p  i n  
p a s t  24 h o u r s .  Menta l  s t r e s s  p o s s i b l e  c o n t r i b u t i n g  f a c t o r .  H i s t o r y  of 
n e u r o s i s .  P r e v i o u s l y  had d r i n k i n g  problem and a t t e m p t e d  s u i c i d e  w i r h  
overdose  of s l e e p i n g  p i l l s .  :,la jor l i f e  change f i v e  months b e f o r e  a c c i -  
d e n t ,  i n v o l v i n g  becoming se l f -employed and chang ing  r e s i d e n c e .  Behavior  
changes  approx imate ly  t h r e e  weeks b e f o r e  a c c i d e n t  i n d i e a  t e d  t h a t  d r i v e r  
was under some s t r e s s .  Alcohol  invo lved ,  BAC 0 .10 .  H a b i t u a l l y  wore 
r e s t r a i n t s  when t r a v e l i n g  wi th  w i f e ,  but  not  worn e v e n i n g  of a c c i d e n t .  

I n j u r i e s  were minor f a c i a l  l a c e r a t i o n s  and a b r a s i o n s ,  s m a l l  p u n c t u r e  
wound t o  o c c i p i t a l  s c a l p ,  no c o n c u s s i o n ,  l a t e r a l  a b r a s i o n  a n d  c o n t u s i o n  
m i d t h o r a x ,  f r a c t u r e d  r i b s  ( l e f t  3-9 ,  r i g h t  3-7) a t  a n t e r i o r  auxiliary 
l i n e ,  f r a c t u r e  a t  base  of s t e rnum,  s m a l l  l a c e r a t i o n  t o  l i v e r ,  minimal 
hemoperitoncum, deep laceration t u ~ n e l i n g  i n t o  p e r i n e a l  and s c r o ~ a l  rc- 
g i o n ,  a v u l s i o n  r i g h t  t e s t i c l e ,  l a c e r a t i o n  a n t e r i o r  u r i n a r y  b l a d d e r ,  f r a c -  
tured l e f t  pub ic  ramus, s e p a r a t i o n  pubic symphysis ,  i n t e r m i t t e n t  s m a l l  
a b r a s i o n s  t o  l a t e r a l  l e f t  t h i g h  and knee ,  medium a v u l s i o n  a n t e r i o r  s u r -  
face r i g h t  l e g ,  s n a l l  l a c e r a t i o n s  t o  a n k l e s .  Cause of d e a t h  es sangu ina -  
t i o n  from p e r i n e a l  and s c r o t a 1  l a c e r a t i o n ,  and f l a i l  c h e s t .  I n j u r y  Sever-  
i t y  AIS code 7 ,  f a t a l .  

S t a n d a r d s  

The f o l l o w i n g  T r a f f i c  S a f e t y  Program S t a n d a r d s  (TSPS) and Motor 
V e h i c l e  Program S t a n d a r d s  (3IVPS) were r e l e v a n t  t o  t h i s  c a s e  s t u d y :  

TSPS if12 Highway Design,  C o n s t r u c t i o n .  and J l a in tenance .  
S o f t  f i l l  i n  newly d r e s s e d  roadway s h o u l d e r  n o t  
compacted;  c o n t r i b u t e d  t o  l o s s  of c o n t r o l  of 
V e h i c l e  1. Br idge  r a i l  no t  p r o t e c t e d  by guard- 
r a i l .  S loped a r e a  a d j a c e n t  t o  b r i d g e  r a i l  and 
road  edge a l s o  u n p r o t e c t e d ,  p e r m i t t i n g  V e h i c l e  I 
t o  go down r a v i n e  and r o l l  o v e r .  

TSPS #8 Alcoho l  i n  R e l a t i o n  t o  Highway S a f e t y .  D r i v e r  of 
V e h i c l e  1 was i n t o x i c a t e d  (BAC 0 .10)  , which impaired  
h i s  a b i l i t y  t o  o p e r a t e  a motor v e h i c l e .  

MVPS $201 Occupant P r o t e c t i o n  i n  I n t e r i o r  Impact .  D r i v e r  
i n j u r i e s  -.vcre enhanced d:~e t o  t h e  r i g i d  and 
s h a t t c r a b l e  p l a s t i c  used i n  components unuer t h e  
instrument p a n e l .  

%VPS =203 I c p n c l  I ) l S o t r ~ ~ t  ion  fox t h e  Dr ive r  from t h c  S t c c r   in^ 
Control  S y s t c n .  Uribc l t ed  dr11;er of Vchiclc Z s u s -  
t a i n e d  f a t a l  ~ c j z r i c s  irom c c n t a c t i n g  t h e  s t e e r i n g  
wheel a!ld c o l i ; n ~ ~ .  

5IVPS ~ 2 0 . 1  Srccr  i n #  Cr:nt l  o l  Rertrxnrd Dis;)lnce!:.ent, Although 
perhaps  o i  rilcor consequence cons  ide r  i n g  t h e  s e v e r i t y  
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of t h e  impac t ,  t h e  r ea rward  d i s p l a c e m e n t  of  t h e  
s t e e r i n g  column was measured a t  one i n c h .  

MVPS #207 Anchorage of S e a t s .  S e a t  anchorage  of r i g h t  f r o n t  
passenger  s e a t  i n  Vehic1.e 1 f a i l e d  a t  impac t ,  

D e s c r i p t i o n  

P r e c r a s h :  D r i v e r  of V e h i c l e  1, t r a v e l i n g  southbound a t  a  speed  t o o  
f a s t f o l - c o n d i t i o n s ,  :vas i n t o x i c a t e d .  As V e h i c l e  1 began t o  d r i f t  o v e r  
i n t o  t h e  oppos ing  t r a f f i c  l a n e ,  D r i v e r  1 ,  who may have been p r e o c c u p i e d  
and i n a t t e n t i v e  o r  d o z i n g ,  c o r r e c t e d  by s t e e r i n g  t o  t h e  r i g h t .  He o v e r -  
c o r r e c t e d  s o  t h a t  t h e  v e h i c l e  wont o f f  t h e  r o a d i ~ a y  and o n t o  t h e  r i g h t  
s o f t  s h o u l d e r ,  whereupon t h e  d r i v e r  l o s t  c o n t r o l .  H i s  f i n a l  e f f o r t  was a n  
a t t e m p t  t o  b r i n g  t h c  v e h i c l c  back o n t o  t h e  roaduay and a v o i d  s t r i l i i n q  t h e  
b r i d g e  r a i l .  T iye  s c u f f s  on t h e  roadway and t i l ' e  p r i n t s  i n  t h e  s o f t  f i l l  
s h o u l d e r  m a t e r i a l  c l e a r l y  d c s c r  ibcd  t h e  v e h i c l e ' s  movement p r i o r  t o  i m -  
p a c t .  Brak ing  was no t  a t t e m p t e d  and t h e r e  were no s k i d m a r k s .  

Crash :  V e h i c l e  1 c r a s h e d  i n t o  t h e  b r i d g e  r a i l  w i t h  a  f o r c e  v e c t o r  
of 1 m n d  t h e  p o i n t  of c o n t a c t  t o  t h e  i n s i d e  of t h e  r i g h t  f r o n t  head- ' 

l i g h t .  D r i v e r  1 was a t t e m p t i n g  t o  r e g a i n  c o n t r o l  of t h e  c a r  and e v i d e n c e  
i n d i c a t e d  t h a t  i n  t h e  f i n a l  few f e e t  of t r a v e l ,  !'c.!~icle 1 t u r n e d  s l i q h t l y  
t o  t h e  r i g h t  a f t e r  t u r n i n g  ha ld  t o  t h e  l e f t .  A f t e r  impac t ,  V e h i c l e  1 
rebounded back from t h e  b r i d g e  r a i l  o n t o  t h e  g r a s s y  s l o p e  a d j a c e n t  t o  
t h e  s o f t  s h o u l d e r s  of t h e  roadnay .  G ~ a v l t g  c a r r i e d  i t  down i n t o  the  
r a v i n e  uhe1.e i t  r o l l e d  o n t o  i ts  l e f t  s i d e .  I t ' l j u r i e s  r e su l  t ea  fro!n t h e  
u n b e l t e d  d r i v e r  xov ing  d i ~  cctl!: forwnrd i n t o  :!lc s t e e r i n g  w!?eel, horn 
r i m ,  s t e e l i n g  c o l u ~ . ~ ,  and loT,\cr inst l 'uinent  panel a l - e a .  Damage t o  \'chicle 1 
a,.. ,,h..,, .. t..- ..A .,s L,,l,c,, ,A ., , or, t kc k.o;ci, cr,,;-iiie , r i:l;t f r ~ n ;  icnds:, L : I ~  f c l r ~ i i  1-d sus- 
p e n s i o n ,  w i t h  3 6  i n c h e s  of r ea rward  c r u s h .  The r i g h t  A - p i l l a r s  (upper  and 
lower)  were damaged and t h e  lower r i g h t  B - p i l l a r  u,as t w i s t c d .  

P o s t c r a s h :  Esnc t  t iae of a c c i d e n  t unknown; i n v e s t i g a t o r  e s t i m a t e s  
t h a t  t h e  c l ~ i ~ ~ e r  remained i n  the v e h i c l e  a f t e r  i n p a c t  frorn between one t o  
two and one h a l f  h o u r s .  P o l i c e  and ambulance r e s p o n s e  good.  The i n i t i a l  
examinat  ion  of t h e  d r  i v e r  by a t t e n d i n g  p o l i c e  i n d i c a t e d  t h a t  t h e  d r i v e r  
was d e c e a s e d .  The  v e h i c l e  r o l l e d  over  on two wheels  t o  r e s t i n g  p o s i t i o n  
on r i g h t  s i d e  i n  r a v i n e .  V e h i c l e  was r i g h t e d ,  d r i v e r  e x t r a c t e d  t h r o u g h  
t h e  r i g h t  f r o n t  door w i t h  a s s i s t a n c e  p rov ided  by a t t e n d a n t  i n  t h e  r e a r  
s e a t .  ( S e a t  back on d r i v e r ' s  s e a t  removed i n  e x t r i c a t i o n . )  There  were no 
problems from e n v i r o n n e n t a l  c o n s i d e r a t i o n s ,  d e b r i s ,  o r  t r a f f i c  c o n t r o l .  

C a u s a l  F a c t o r s  and Recommendations 

Acc iden t  Causa t i o n  

M a t r i x  C e l l  Exp lana t  ion  

( * i n d i c a t e s  p o s i t i v e  f a c t o r )  

Primary o r  Pr  i n c i p l o  C;iuse(s) 

Driver 1 intoxlcntcbd and d1 , iv inz  t o o  f a s t  f o r  
c o n d i t i o n s  a n d  ;-oadway d e s  ~ g n .  (Del i n i  t c )  

Driver 1 o v c l T c o r r c c t c d  s t e e r i n g  t o  r e c t i f y  d r i f t  
i n t o  oppos ing  l a r i t l  c a u s i n g  lo s s  of c o n t r o l  of 
v t h i c l c .  ( D e f i n i t e )  



M a t r i x  Cell E x p l a n a t i o n  

I n j u r y  C a u s a t i o n  

Recomnendations 

P r imary  o r  P r i n c i p l e  Cause ( s )  ( c o n t i n u e d )  

Roadway s h o u l d e r s  c o n s i s t e d  of n e w l y  d r e s s e d  s o f t  
f i l l  which b a s  n o t  colnpacted and c o n t r i b u t e d  t o  
D r i v e r  1's l o s s  of c o n t r o l .  ( D e f i n i t e )  

S e v e r i t y  I n c r e a s i n g  F a c t o r  (s)  

V e h i c l e  hood p e n e t r a t e d  w i n d s h i e l d  and r i g h t  
f r o n t  s e a t  anchorage  f a i l e d .  Not r e l a t e d  t o  
occupanr  i n  j u r y ,  but  t o  v e h i c l e  damage o n l y .  
( D e f i n i t e )  

B r i d g e  r a i l  s t r u c k  by V e h i c l e  1, a r e a  a d j a c e n t  
t o  r a i l ,  and r o a d  s h o u l d e r  eagc  n o t  p r o t e c t e d  by 
g u a r d r a i l .  (Dcf i n i t e )  

Wet roadway c o n t r i b u t e d  t o  f a i l u r e  of a b r u p t  
s t e e r i n g  c o r r e c t i o n  by d r i v e r  t o  r e g a i n  p roper  
t r a v e l  l a n e .  ( P r o b a b l e )  

Re levan t  C o n d i t i o n s  

D r i v e r  1 under s t r e s s  c r e a t e d  by mal.adjustinent and 
a change i n  l i f e  s t y l e .  ( P o s s i b l e )  

Driver 1 !?ad l i m i t e d  f n c i l i a r i r y  !::it!! rzzd.  (Dcf i n i t e )  

Roadway % a s  new w i t h  uni form crown, was wider  t h a n  
b e f o r e  u l t h  s h o n l d e r  p r o p e r l y  d r e s s e d ,  a n d  c o n s i s t e d  
of  new a s p h a l t  s u r f a c i n g .  Also  newly p a i n t e d  road 
mark ings .  ( D e f i n i t e )  

Darkness ,  combined w i t h  d r i v e r  ' s  impa i red  c o n d i t i o n  
and u n f a m i l i a r i t y  w i t h  t h e  roadway, c o n t r i b u t e d  
f u r t h e r  t o  poor judgement. ( P o s s i b l e )  

D r i v e r  1 u n b e l t e d .  I n j u r i e s  would have  been reduced  
s i g n i f i c a n t l y  had d r i v e r  u t i l i z e d  t h e  b e l t s  a v a i l a b l e .  
( D e f i n i t e )  

I n  r e l a t i o n  t o  t h e  c u r r e n t  v e h i c l e  p o p u l a t i o n ,  s a f e t y  
f e a t u r e s  on Vehicle 1 were judged exce l len t .  ( D e f i n i t e )  

F l a i l  c h e s t  and e x s a n g u i n a t i o n  u c r e  f a t a l  due  t o  ex- 
t ended  t i n e  p e r i o d  b e f o r e  d i s c o v e r y  of a c c i d e n t  . 
(Dcl i n i t c )  

When b u i l d i c ~  and dressinq nex rondvgay s h o u i d e r s .  
par  t i c u l 3 r l ;  c s i c g  s o f t  f i l l ,  t h e  o p e r a t , i u n  s h o u l d  
Fncludc co::pc t 12:: t h e  ~ a C e r ' i r \ l .  





TIIE UNlVICiIS ITY OF 11 1CI.I I  GAN 
HLGI,?\'XY SA!'j;.;':'S.' RE:SEAI:CIi ih;STITUrrE 

CASE $hA-306 
CASE SUhI?tIARY 

I d e n t i f i c a t i o n  

I n t e r s t n - t e  94 ,  c i t y  of Aun P,.Tt)ol', M'ns1ii;ena.w County ,  h l ichigan;  
Wednesday, A u g ~ ~ s t  9 ,  1.972, a t  1316 o 'o locl r .  Colnmercial and a g r i c u l -  
t u r a l  a r e a .  Trilo c a r s ,  f r o n t  'i.0 s i d e  impact'. I n j u r y  S e v e r i t y  AIS* 
code 09 ,  f a t a l .  

Ambience 

Llayligllt;  cl.en17 :;J;y, w i t h  50% ~co\~eray;e  c u ~ u 1 . u ~  f a  ir-wea t h e r  cloucls ; 
roadway d r y ,  Wind f ~ o ~ n  nort l ; \~;cst  up t o  1.0 inph, h u ~ n i d i t y  60%, tempera- 
t u r e  7 5 O ~ .  

1 n t e r s l . x t e  94 ,  a d i v i d e d  cspressivay, two t r a f f i c  l a n e s  i n  each  ' 

d i r e c t  i o n ;  road-ivay 2 1  f e e t  wid(:!, two 12--Toot l a n e s  ; g r a s s y  median 19* 
f e c t  widc,  3-i'oot-\vide asp!i:!l.'t shouldc~:;  011 median s i d e  and 8-foot-wide 
a s p h a l t  s h o a l d e r s  on o u i s i d c .  S u r f a c e  v ~ e l l - - t r a v e l e d  c o n c r e t e ,  no d i v i d e r  
o r  i~ iedisn  11:irrier.  Coaf i g u r n t  ion  s t i ' a i  !.:11t, rond~!ny crowned and grade  
of  -1.4 de:y7ces e a s t  t u  \vest a s  a  r e s u l t  of n r a i l r a a d  o v e r p a s s  one-half  
111iie t o  i i ~ e  easi; .  I io l i g i ~ i i l : g ,  o11e ~r!ajoi. i l l ier 'cilnnge, arici n o  po les  or 
t r e e s  i n  tllc f reeway r i g h t - o f - . ~ ! i ~ ~  \vil;!lj.il a quai'tel' m i l e  r a d i u s .  Roadway 
marked w i t h  ~ e f l c c 1 ; o r i z c d  d c l . i n c a t o ~ s .  Asca s u r r o u n d i n g  roadv:ay wooded 
on both  s i d e s ;  no s i g n i . f  i c a n t  i i i s t . ~ r y  of p r i o r  a c c i d e n t s .  EIoivever , i n t e r -  
s e c t i o n  of S t a t e  Road and  1-94 (0.G m i l e s  west  of a c c i d e n t  s i t e )  does  have 
e x t e n s i v e  a c c  i d c n t  l l i s i o r y  . 
T r a f f i c  C o n t ~ o l s  

Pos ted  speed l i x i t  70 mph ~riaximuln and 45 mph minimum, Cont inuous  
whi te  road-cdy;e ciel.i~lerstioll ,  i n i ; t rn~ i t to i l ' s  w h i t e  c e n t , e r - l i n e  d e l i n e a t i o n .  
I n  t h e  immr:cliatc a r c a  p o s t e d  speed was c l e a r l y  l e g i b l e .  No s i g n a l s  o r  
o t h e r  t r a f f i c  c o n t r o l s .  

Vet1icI.c 1, a 1968 Cl~rysler Ncwport, Custoni 4-door s e d a n ,  odometer 
r e a d i n g  53 ,011  ]nil  c s ,  110 v c h i c l e  i .nspcci i .o i~  (mandatory v e h i c l e  i n s p e c t  i o n  
not  ~ e q u i r c d  i n  s t a  t.c of ili~l:ie:;oia) . Po\l;er b ~ a ! ; e s ,  poner s t c c r  i n g ,  and 
autc;~iin t i c  t r i?nsmiss i o n .  Paddcd s u n v i s o . ~ , ~ ,  i 1.1s t ru : !~cn t  p a n e l ,  armyes ts , 
and seat .bncl;s .  Dool3 lxtnels  1 . i : ;h t ly  pncidc(l. Lap  restraints wi th  loc l i ing  
r e t ~ ~ a c t o r s  and upper t o r s o  b e l t s  i n s t a l l r ? t i .  No vel l ic l  c d e f e c t s .  L a s t  
ma in tcnnnce  a t  50,185 lrli lcs (G-18-72) c o ; , s i s t  i n g  of l u b r  i c n t i o n ,  o i l ,  
and f i l t c r  cilnuge. J)a~:inge p ~ i . i l ~ a l ~ i l y  c o ! l c c n t ~ ~ u t e t l  t o  broad f r o n t a l  a r e a  
v i i  t i 1  C I ' I I F ~  t o  i r o n t  gsi.11, ~ I I ~ I ~ ~ I C ? ~  , hood! C ~ G O ~ S ,  a i ~ d  e x t e n s i v e  damngc? 
w i  l l ~ i ! ~  c?ilgi~-ic (:o~npnl.iii:cnt wit  11 trxns~ni:;:.; iou housing f r n c  t u ~ c c l .  Vehicle? 

--.-- 
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s e r v i c e d  f o r  t r  i.p, and i uc luded ricw b r a k e s  and e x h a u s t  sys tem.  O v e r a l l  
cond j . t  j.011 i n d i c a t e d  w e l l  111aintaii1c.d. An a f t e r  -market t r a i l e r - b r a k e  
asscmb1.y was ills La l l ed  t o  p e r m i t  t h e  v e h i c l e  t o  tow a  camper t r a i l e r  on 
l o n g  camping t ~ i p s .  Dark b l u e  e x t e r i o r  w i t h  b l u e  v i n y l  i n t e r i o r .  
VDI: 11-FDAW-6. 

V e h i c l e  2 ,  a  1972 P o n t i a c  Grand P r i x ,  2-door s p o r t  coupe.  Odometer 
r e a d i n g  14 ,184  m i l e s ,  no ~ ~ e c o r d  of v e h i c l e  i l ~ s p e c t  ion  (mandatory i n -  
spcct ion  n o t  r e q u i r e d  i n  SIichigan) . Autoniat i c  t r a n s l i ~ j s s i o n ,  power 
s t e e r i n g ,  power b r a k e s ,  pocier wil?do\vs, a i r  coud i  t i o n i n g ,  and d i s c  f r o n t  
b r a k e s .  Padded s t l n v i s o r s ,  instrumcnt;  p a n e l ,  a r i n r e s t s ,  door  p a n e l s ,  and 
seatlm.cks. Lap R I I C ~  t o l o s o  rest rail?!^ w i t h  non.- locking r e t r a c t o r s  i l l s t a l l e d  
No a p p z r e n t  v e h i c l e  d e f e c t s  o t h e r  tllzil t i r e  t r e a d  st.oclr t h i c k n e s s  v a r y i n g  
between 2 / 3 2 ' s  t o  3/32 's  of an  i n c h .  L a s t  n ia in tenance  a t  1 1 , 9 1 5  lniles 
w i t h  o i l ,  I.ubr i c a  t i o n ,  and b a t t e r y  check (7-1.9-72) . Extens  i v c  dau~age t o  
e n t  i x t !  l ' i g h  t s i.dc w i t h  i n ~ ~ ; i : ; l ~ d  ck'\laki i n c l u d i n g  s i g h t  f i'011 t door i n t o  back 
of r e n r  s e a t .  Compl.ete s c p a r a t  ion of body f.rom f rame ,  e n g i n e ,  t r a n s -  
miss ion ,  and d r i v e  t r a i n .  Vcl?iclc! d r i v e n  h a r d ,  a v e r a g e  of 25 ,000  m i l e s  
pe r  y e a r .  V e h i c l e  had aI.:.<o heen i n  t h r e e  p r e v i o u s  accidents r e q u i r i n g  
e x t e n s i v e  body and t r  iin r e p a i r .  S i l v e r  m e t a l l i c  e x t e r  i o r  , b l a c k  v i n y l  
t o p  w i t h  b lack  j .n t e r io lq .  Pr inlarg VL)I:O~-RDAYV'--~; secoi ldary  VDI: 08-LBEIV-1,* 

Occun:! n t s 

Drjver 1, malc, Caucas ian ,  56 y e a r s ,  70 i n c h e s ,  and  190 pouuds ,  
Drivi!'lg f a r  3G yca jqs ,  a v e r a g i n g  l.(j,000 m i l e s  pcr  y e a r .  En r o u t e  froni 
\ I in r~eapo l . i s ,  bIiljr;esota t o  Mount Clc?!:lens, hlicbi gan t o  v is i  t r e l a t i v e s  . 
Acci.deai; o c c u r ~ c d  approsi) :~: : tel .y 700 miles from iiIinncnpo1. i.s and 55 m i l e s  
from dc:;t i n a t  i o n .  D r  j.ver purchased STchic7.e 1  l.wo ino1~1:lis 11lef orc? 2-cc ident  
and zccuniulated npp~os i t aa tc1 .y  2000 ~ r i i l e s .  Acq~iaj .nted w i t h  a r e a  and road-  
way ,  J ~ L ~ v ~ . L I ~  traveled S C I ~ L ~  r o u t e  baf ore oil prt7vious t r i p s .  No fo rmal  
d r i v e s  .'cclucalioil. Good p h y s i c a l  a u d  m e n t a l  c o n d i t i o n ,  Alcoho l  and d r u g s  
n o t  i n v o l v e d .  Y I ' ; ~  r e s t r i~  i  tied by 'I.:!p b e l t .  S u p e r f i c i a l  i n j u r  ics s u s t a i n e d  
were a  sn ia l l  l a c c r n t i o n  a t  t h e  basc  of t h e  nose ,  a  10 x 10  cm. ccchemosis  
t o  r i g h t  a n t e r i o r  c i ~ e s t ,  a sninl l  l a c e r a t i o n  t o  l c f t  e l l ~ o w .  F r a c t u r e s  
and i n t e r n a l  i n , j ~ ; l : i e s  i11cludc.d f r a c t u r e s  t o  l c f t  r i b s  3-8 and r j .gh t  r i b s  
X and 5  p o s t e r i o r  , l e f t  pulmonary c o n t ~ i s i o n ,  f r a c t u r e  t o  niidsllaf t of 
l e f t  h~u!:crus, c 3 o::cci coi?$po~ind i 'rac t u r 9 e  t o  s t y l r ! s  of 3 , j  g h t  r a d i u s  and 
ul .na,  i.wo c lose t i  Pi~:,cturc:; t o  l e f t  felriur a t  p rox imal  end and a t  n i i d s h a f t ,  
conipres ive f r n c  t,u~.-c of r i g l ~ t  p a t e l l a .  I n j u r y  S e v e r i t y  AIS code 03 ,  
s e v e r c ,  no t  l i f c - t h r e a t e n j u g .  

R igh t  f r o n t  p a s s e n g e r ,  V e h i c l e  1, C a u c a s i a n ,  son of d r i v e l y !  1 5  y e a r s  
o l d ,  69 inct ics  ~ u d  125 p o u i ~ d s .  'War; ivearing 1.ap b e l t .  I n j u l T i e s  i n c l u d e d  
m u l t i p l e  f a c i a l  lncc+ra t . ions ,  f  rac lui 'ed  mandible, s e v e r e  a b r a s i o n  and 
subscqucn t  l o s s  of  r i g h t  eyc ,  abrnsi.011 of l e f t  eye,  compound f l , : lc ture  
r i g h t  s c a p u l a ,  niult  i p l e  f r a c t u r e  l9j.i;!l t f emur ,  simp1.e fl ':ictur'e of' l e f t  
fetnul- ,  f r n c t ~ ~ r c  of l.ef t nn1;le. I n j u r y  S e v e r i t y  AIS code 03,  s e v e r e ,  no t  
l i f e - t h ~ ~ c a t c n i l l g ,  

Rear s e a t  p a s s e n g e r ,  V e h i c l e  1, C a u c a s i a n ,  w i f e  of  d r i v e r ,  56 y e a r s  
o l d ,  6 5  incfles a n d  150 P O ~ ~ ~ ~ C ~ S .  P:iss~li7ger unzres t ra ineci .  I n j u r i e s  i n -  
c l ude t l  niult i p l e  f a c i a l  l a c e r a t i o n s ,  a v u l s e d  f r a c t u r e  of 1-1osc, col~uninuted 

- C _ - - z - -  
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f r a c 2 . u ~ ~ e  o f  ] . e f t  m a x i l l a ,  concuss io i l  and b r z i n  hemorrhage,  f r a c t u r e d  
lower cc17v ica l  v c ~ > . t e b ~ ' , ? ,  I~cn~atoma t o  lower a n t e r i o r  s u r f a c e  of a c c k ,  
f r a c t u r e d  r i g h t  clavicle, hemorrl;ngo i n  p l e u r a l  s p a c e  and l u n g s ,  s m a l l  
l i v e r  I . a c e ~ a ~ . i c > ~ i ,  f r a c t c r e c l  8 t h  t t l o r a c i c  v e r t e b r a ,  a b r a s i o n s  a n t c r  i o r  
a spec t  of rj.g!!i ;:rln, e h ~ n s i u n s  v c n i - ~ ' n l  s u r f a c e  of both  hands ,  s lna l l  
l a c c ~ n t  i on  ini:r:r a s p e c t  ! . e f t  t h i g h  2nd  ab.ra:;ioils a n t e r i o r  s u r f a c e  of 
l e f t  foot ; ,  Cause of d c a t h  b r a i n  helliorrhage. I n j u r y  S e v e r i t y  A1S code 
06,  f a t ; t l .  

D r i v e r  2 ,  ma le ,  B l a c k ,  30 y e a r s ,  67 i n c h e s ,  and 168 pounds. D r i v i n g  
f o r  1 3  y e a r s ,  n \ ! c~ag ing  20,000 m i 1 . e ~  pe r  y e a r .  En r o u t e  from Y p s i l a n t i ,  
hlichip;an t o  ho~:;e i n  Xi111 Arbor ,  bIichigan.  A c c i d e n t  o c c u r r e d  seven  m i l e s  
from o r j g i n  of t r i p  2nd t1i)t.c m i l e s  from d e s l - i n a t i o n .  Good v e h i c l e  
f a m i l i a r i t y ;  d r i v e r  was a ! ~ ? a j o r  u s c ~  of v e h i c l e .  Good a r e a  and  r o a d  
falni l  i.ar i t y ,  KO f oi.mal d r  j vcr e d u c a t i o n ,  t a u g h t  by g r a n d f a t h e r .  Phys i -  
cal.  co!idj.t ion good. KO :;i:xess. I i i s t o r y  of r i s k - t a l t i n g  and i r r e s p o n s i b l e  
dr iv i l?? ;  bchav i o r  . U n ~ e s  t ima  incd .  Alcoho l  involvement  d o u b t f u l ,  p o s s i b l e  
d r u g  i n v o l ~ ~ e n ~ c ~ ! ' ~ .  E x t e ~ ~ r ; . i v e  i n j u r  ics  i n c l u d c d  Inass i v e  s l r u l l  f r a c t u r e s  
and coucur;sioli, f  ~ : ~ c t u r c d  r,iandibl.e, n l u l t i p l e  b i l a t e r a l  r i b  f r a c t u r e s ,  
l a c e r a t j  on and pe17fo.rat io!i of lungs  a n d  h e a r t ,  r u p t u r e d  diaphrani ,  c r u s h e d  
l i v c r  , ~ ~ u p t u r e c i  li idney a;;(! b ladder , ,  b i l a t e r a l  p u b i c  f r a c t u r e s ,  f r a c t u r e  of  
r i g h t  ~ a d i u s ,  h i p  and linec. I n j u r y  S e v e r i t y  AIS code 0 9 ,  f a t a l .  

The fol lo7~vi1?g ) l o t ~ ~  Veli icle  Program S t a n d a r d s  (MVPS) and T r a f f i c  
S a f e t y  Program St .andards  (TSPS) w e y e  s p e c i f  i .ca1lg r e l e v a n t  t o  t h i s  c a s e .  

biVPS $203 Impact P r o t e c t i o n  f o r  t h e  D r i v e r  from S t e e r i n g  
C o n t r o l s ,  Energy a b s o r b i n g  s t e e r i n g  column 
con~pressecl 2 . 7  i n c h e s ,  28% of i ts  t o t a l  compress-  
i b i l i t y .  

MVPS #20G 

MVPS $207 

hIVI'S $214 

TSPS $5 

TSPS #7 

Door Locks and Door R e t e n t i o n  Components. 
V e h i c l e  2 ' s  r i g h t  door  was compl-etely c rushed  
i n ;  t h e  i n t a c t  l e f t  door janimed r e q u i r i n g  
dcceased  d r i v e r  t o  be c u t  o u t  o f  wreckage.  

Anchorage of Sea t s .  V e h i c l e  1 and V e h i c l e  2 
s e a t s  bad ly  clefcrnied from impac t ,  b u t  n o t  
s e p a r a t e d  Irom mount ing .  

S i d e  DoolT S t r e n g t h .  S i d e  door guard  beam d e s i g n  
of V c h i c l c  2 had l i t t l e  e f f e c t  on t h e  r e s u l t i n g  
damage anct i n t r u s i o n  i n t o  passenger  compartment 
due t o  severity of impact .  

F u e l  T a n k s ,  Fue l  Tank F i l l e r  P i p e s ,  and F u e l  
Tank Conncc t ious .  F u e l  t a n k s  on both  v e h i c l e s  
were def  ollt;c:d and dalnaged b u t  jiuel l e a k s  d i d  
not  d c v e l o p .  

D ~ i v e ~ :  Licensing. n r i v e r  2 had a n  i l l e g a l ,  o r  
"a  1 i a s  , " Clr i y e r  ' S  1 icense . 
Traf  fit C o u j 9 t s .  I l l ' ivcr  2 r e c e i v e d  a  suspended 
l j c c n s c  w h i c l l  d i d  n o t  p l ,event  t i i ~ n  from d r i v i n g .  



TSPS .i'l.2 liighway Dosign,  C o n s t r ~ l c t i o n  and Ma i n  i ;cnance, 
Jlac:k of a nledian bar1 ic.r s i g n i f  i.ca11t l y  i n -  
c l9eased  t b c  s e v e r i  t y  of t h i s  a c c i d e n t .  

D e s c r i p t i o n  ---.-- 

Precyash  : Vehj.cXe 1, eas tbound  on d i v i d e d  1-94 er;prc::sbla y ,  t13:,vel- 
--r--- ---, i n g  a l b U  ~ill:Il  in O U ~ S  i.dc l a n e :  \ ' c h i c l e  2 ,  wes tboul~d  tl avc'l. i n g  s t  ; ~ p p r o s -  

in la te ly  90 11iph. D r i v e r  2 i n i t  j a t c a  an "S" l ane-cha~lg iny;  nlancuver , liiov illg 
frvnl t h e  insic'le l a n e  t o  pass  a Volks\ia[;en ahead  o f  h i m  ishicli vias i r i~ \ : e l . -  
il;g a t  a p p ~ o x i ~ i ~ n t e I . y  70 !nl211, and t h e n  a g a i n  s t e e ~ ~ e d  t o  oul.:,j.de l a n p  l o  
p a s s  a v e l ~ i c l e  apy~r'oxi!tlately 150 f e e t  ahcad  of h i m  v;hiclr Ilati s l o ~ y c d  1.0 
e x i t  n t  S t a t e  Road. Dri.ver 2 l o s t  c o n t r o l  o f  t h e  vehicle ui:,orl rr:i;u~.ning 
t o  t h e  oul-:;id? l a n e ,  ::r: s t e e r i n g  viould no t  r e spond  ?,t c x c e s s i v c  spccd  
a f t e r  I I C - M  3 ~ F . I . L C ? - C ~ ~ ; ) .  I ~ ~ X ~ ~ C ? I I V C ~ '  , Vet l ic le  2 C ~ O S S C ! ~  tllc-1 11lcdj :ill on :?. t a u -  
gen t  ivtlile ~ ? o t i ?  t i n g  cc~i~ntercI .oc! twise,  t.llerl e i l t e r c d  eas tbound  l a l l c .  
Dr ives  2 . I \~.~t icci  allei,lls i.ii1l.d r i g h t  w h i l e  c r o s s i n g  Lhc ~rleclinn bu t  iclntic no 
o t h e r  a t t c ~ i l p t  t o  b r i n g  ~ ~ e h d c l e  under  c o n t r o l ,  Sltid marlis o n  g ras sy  lncdian 
and on eas(.i,round ro:iciv:?,y i.ndicn.tc.d out - -of -cont , ro2  ;i:o~emesit of Veh ic l e  2 .  
Excess ive  spced  and r e c l i l e s s  d r i v i n g  by D r i v e r  2 were v i o l a t i o n  of lav;. 

Crash :  V e h i c l e  1. slruclc r i g h t  f ~ o n t  s i d e  of ' i r eh i c l c  2 w i t h  Joyce  
vec to i7  of 11 :00  o'c1oc:l: t o  Yel~i .c lc  1 ,  a i ~ d  1 : 0 0  o ' c l o c k  t o  \Tcllic:le 2 .  
Or, i n p a c t ,  b o t h  veh ic ' i c s  f u s e d  n:o~!lentaril.y and 1-o.!-a:.ecl cloci;wisc?, c t i t h  
Veh ic l e  1 p o ~ i e t r n t  in;; fui ' thel '  i n t o  r i g h t  s i d e  of Vei l ic le  2 .  Vehic,l c 1 
s c ~ i n r a t e c l  fro1.1 V e h i c l e  2 and c.nl::e t o  f i r la l  r e s t  on eas tbo i l !~d  roadivay 
r ighi. 6ih0lllcic1', havinp: ,:o!np'lct-c~ci a cloclr.il!i se r o t a ;  ioil of %2s0 .  U P O H  
d i~e~ lgn [pc !nc~ l~  i ,  Vet i ic lc  2 con t . inucd r o t a - t  i n g  cloc):\l:ir;e Tor au  a d d i t  i.onal 
90", c o n t a c t  i n g  a gu r . rd rn i1  v:ith l e f t  r e a r  c o r n e r ,  a n d  co!!!i:21; t o  t ' inal.  
re31 s i m i l a r  t o  V e h i c l e  1. Ve1ii.c'l.e 2 wan p reven ted  froni goilig o f f  t h e  
s t e e p  ( 4 2 O )  g r a d e  a d j a c e n t  t o  t.hc roadway by g u a r d r a i l ,  A t  P i n a l  r e s t ,  
t h e  vellj .cles weye 1 5  Scct a p a r t ,  bo th  o r i e n t e d  a b o u t  45' t o v a r d  roadn~ny 
and f a c i n g  i n t o  opposS~!g t r a f f i c ,  p a r t i a l l y  on l 'oadway and p n r t i a l l y  on 
s h o u l d e r .  

Fo rce  of  impact i~! lpel l .ed a13 p a s s e n g e r s  of Vchic1.e 1 forward a n d  t o  
t i le l e l t  . Urlljelted c c n t e r  r ea j '  passengel '  l oaded  I r o n t  s e a t  back :\nd 
c e n t e r  ar~r,rc.:;t l?eavj.ly a n d  was thrown fo rward  i111::) f r o n t  pas senge r  co~n- 
partrilcknt . Cowing of s c a t  back and intr11sj.011 of r ea r  s e a t  passeilficl '  I hs~ist 
d r i v e r  t o  l e f  1 i n t o  uppel* A - p j . 1 . l . a ~ ~  and \ : , indshic ld ,  and  ~ i g i l t  f ron i ;  passen-  
g e r  i n t o  l'i!:.!.~t I3 -p i l1 . a~ .  Di'iT\fcr s u s t a  iized thorac : ic  i n j u r  i c.s 11'0111 ~ i ~ e s i n g  
whcel  contac t : ,  i.raci;nj:c of l e f t  I;u;!lerus f r o n  impric.i- v i t h  lc!f t  d o o r ,  f r a c -  
t u r c s  t o  l e f t  Sciiiur I 'YGI~I 1on;ci' i ) l ~ t ~ u l i l c n i :  l ~ a n e l ,  nnc i  1 i a c t u 1 ' c  of 1 i[:ilt 
patel1.a  i'ro~il co i l t nc t  wit11 z f  l.cl,-1narl:ct b rake  assc?~:ibly f a s  tc?ncttl bcnc;:it I? 
t h e  s t e e r  i i ~ g  co lu~ni i .  lliglll: f ' ron t  passcli;;-Ccs sustained 111ul.t i p l e  f a c i 8  1 
l a c c r x t i o n s  i . ! l c l u d i . i ~ ~  -f;:b.ras io11:; t o  boti!  c y c s  and s f ~ ' ; i c t u ~ ~ c t l  nlalltli 1)l.c 
froni A-pil . lnr c o i l t a c t  and f l y i n g  g l a s s ,  compounc\ f r n c t u r c  of  rig11 t 
s c a p u l a  fr.onl riy;;llt clool, c o n t a c t ,  .f r n c t u ~ c s  t o  both I c g s  anil I O I Y C ~ '  i11:itru- 
men1, p a n e l ,  linl)cli;eci r e a l  p a s s e n g e r ' s  f a c e  and head inipactcd slcc>l*i~!i: 
whcel h u b  nncl  i n s  tr'uincnt p a n e l  nbovc? s t e e r i n g  ~ v l ~ e c l ,  T h i s  impact c?aliscd 
c o n c ~ l s s  i o n ,  s e v e r e  f a c  i .a l  i n j  u r  i c s  , and I s a c  t u v c  of c c r v  icn 1. vc.1. t cl)15:1 . 
In t  c r n n l  i n  j u r i e s  p~:ob:tbly r e s u l t e d  f ro1:1 inlpnct n::aiilst s ca  1 b a c k .  'I'he 
i n i l . i n l  11:ip;ict ~ : ~ u r ; e t i  I f r i v c r  2 t o  nlovc f o r ~ i a ~ d  nnc i  t o  t l ~ c  lti::'ht. Tlic 
s u b : i c q u ~ n t  inu.nl'd p u ~ l i i  116 01 l'c-bic1.c 1 i l l t o  Vc i ~ i c l c ;  3 c r ~ i s l ~ c ~ i l  I ) l ' ivc>~,  2 
a g a i n s t  t h e  l e f t  doos ,  J.ov;c.~ ) j - p i l l ~ r  nlLi';\, n ~ i d  b c h i ~ l d  lc.1 t 11'0111 r i s ivcr ' s  



s e a t ,  and f o r c e d  him inward t o  f i n a l  r e s t i n g  p l a c e  w i t h  head and upper 
t o r s o  estenclcd e x t e r i o r  t o  l e f t  r e a r  window. E x t e n s i v e  head i n j u r i e s  
probribly wei,e suwtainc-cl from s t r i k i n g  i l l t ruded t l - p i l l a r  a t  i n i t i a l  
i~nl)ac t .  Severc  crushi l~g:  i l i ju r  i e s  t o  t h o r a x ,  abdomen and p e l v i c  a r e a s  
were i n c u r r e d  a s  d r i v e r  v a s  pinned between f r o n t  s e a t  and i n t r u d e d  
s i d e  s ~ l s f a c c s .  D r i v e r ' s  l e f t  l e g  was f r a c t u r e d  a t  t h e  d i s t a l  end of 
t h e  femur,  p robab ly  irom c o n t a c t i n g  i n t r u d e d  h e a t e r  c o r e  and nearby 
hardware.  

P o s t c r a s h :  Damage t o  Veh ic le  1 c o n c e n t r a t e d  e n t i r e l y  a c r o s s  f r o n t a l  -.--- 
a r e a .  ~~ooa"rF-~-car  edge  c lcvatec l  and c o n t a c t e d  winclsliield w i t h  h inges  
dxni2gcd and s e p a r a t e d .  Sheet  me ta l  c r u s h  inc luded  f e n d e r s ,  d o o r ,  damage 
t o  eilginc con~pr,r~i'meni; aj:ea, and f r a c t u r e  and s e p a r a t i o n  of t h e  t r a n s -  
missj.otl c a s i n g .  Upper l c f  t and r i g h t  A-pi l . la rs  and 11-p i l l a r s  s e p a r a t e d  
fro111 lcoof. Cen te r  f r o n t  s e a t  a r e a  s e v e r e l y  deformed from impact and 
l.oading by r e a r  s c a t  p a s s e n g e r .  

E x t e n s i v e  daxage a c r o s s  f r o n t  t o  mid-center  r i g h t  s i d e  of  Veh ic le  2 
inc luded  sep2.l-ation of l e f t  upper A - p i l l a r  w i t h  a l l  o t h e r  A - p i l l a r s  
dan~aged.  E n t i r e  l ' i g h t  A * - p i l l a r  and lower r i g h t  B - p i l l a r  s e p a r a t e d  w i t h  
both  r i g h t  and l e f t  C - p i l l a r s  deformed. V e h i c l e  2 ' s  hood s e p a r a t e d  from 
i ts inountiug; f u e l  t ank  was deformed, but d i d  no t  l e a k .  

P o r t a b l e  c a r b i d e  saw used t o  e x t r i c a t e  Dr ive r  2 ,  o b v i o u s l y  k i l l e d  
i n s t . a n t l y  by impact .  E x t r i c a t i o n  rrlethodical. and unhurr  i e d ;  on ly  urgency 
c l e a r i . n g  a r e a  and r e s t o ~ i n g  t r a f f  i c  f low.  D r i v e r  1, a s  w e l l  a s  r i g h t  
f r o n t  and r e a r  p a s s e n g e r s  of Veh ic le  1, was re~lioved th rough  v e h i c l e  
doors  by amt)ul;lnce a t t e n d a n t s .  F i r s t  a i d  a d m i n i s t e r e d  t o  l a c e r a t  i o n s  
of a l l .  occupan t.s, wil-(11 cxtc:ns i v c  d r c s s i n g s  a p p l i e d  t o  f a c i a l  a r e a  of 
r e a r  s e a t  p a s s e n g e r .  F l u i d s  and d e b r i s  f ro1n c r a s h e d  v e h i c l e s  prese i l ted  
ma~.-gi~ii t l  t h r e a t  and werc hosed do\1:n by a  t o ~ v n s h i p  f i r e  depart lncnt  whick 
responded t o  t h e  a c c i d e n t .  Debr i s  e x t e n d i n g  i n t o  Lane 1 of 1-94 e a s t -  
lsound l a n e s  co i~~b i l l ed  v i t h  emergency v e h i c l e s  and heztvy t r a f f i c ,  caused 
a t r a f f i c  t i e - u p  both  mes tbouncl and eas tbouud i n t e r m i t t e n t l y  throughout  
p o s t c r a s h  c l e a n u p .  Ambulance response  was r a p i d ,  w i t h  t r a f f i c  handled 
by a  v a r i e t y  of a r e a  p o l i c e  ( c i t y ,  coun ty ,  and s t a t e ) .  

Causal  F a c t o r s  and Reconlmendat ions  

The f o l l o w i n g  diagram e x p l a i n s  t h e  numbers used i n  t h e  m a t r i x  c e l l  
colu~iln.  Au a s t e r  isli ( * )  preced ing  a  number i ~ l d i c a t e s  a p o s i t i v e  f a c t o r ,  

IIulnan 

Vcll icle  

Env ironmcnt 

Precras l l  Crash  Pos t c r a s  h 'I 

3 

6 

9 
* 

1 

4 - 
7 - 

2 

5 

8 



l i Ia tr ix  Cell. - --- E x p l a n a t  ion  --- 
A c c i d e n t  C a u s a t i o n  

I)l8jmal8y 01' PY i n c  i p l e  Causes  
-, ------- -- 

1 Vcl l i c l e  2 t ~ a v e l i i ~ g  a t  e x c e s s i v e  s p e e d .  ( D e f i n i t e )  

D r i v e r  2 lonacuvcr \l/as e x e c u t e d  r e c k l e s s l y  i n  l a n e -  
c h a n g i n g  2nd pass  i n ?  on  westbound l a n e s .  ( D e f i n i t e )  

D r i v e r  2 ' s  action:;  t o  b r i n g  Vehicle 2 unde r  c o n t r o l  
a f t e r  10:;s of con1,rol were ~ ~ n d e r  p a n i c  c o n d i t i o n s  
and  wer'o i n c f f e c t i v c .  ( P r o b a b l e )  

D iv ided  h i:yh\sn gr laclred median b a r r i e r  i n  a c c i d e n t  
a r e a .  (Dof;.nil:e) 

Roads ide  ;;\rardra i.1 c o n t a i n e d  Vc l i i c l e  2 from d r o p p i n g  
dovin s t e c p  s l o p e  a f  t c r  i m p a c t .  ( D e f i n i t e )  

R e l e v a n t  Co1:dit i o n s  o r  IIodif y i n g  F a c t o r s  . -. - .. - - .-- 

D r i v e r  2 ' s  l i f e  s t y l e  i n c l u d c d  h i s t o r y  of m a l a d j u s t -  
me11t and i s l i - lak  in[;. (Def .j.ni t e )  

Jlr i v e r  2 j nvnlved  vri 1 tj  d r l ~ g s ,  (Pos:;i l~l.e) 

D r i v e r  1 's  f a t i g u e  f ~ o m  l o n g  p e r i o d  of d r i v i n g  
may havc a f f e c t e d  his response  i n  r e a c t i n g  t o  
V e h i c l e  2 ' s  c o l . l i s i o n  c o u r s e  w i t h  V e h i c l e  1. 
( P o s s i b l e )  

C o n d i t i o n  of V e h i c l e  2 ' s  t i r e s  m a r g i n a l ,  b u t  c e r -  
t a  i n l y  p o w  c o n s  i d c ~ '  j.ng t h e  r i s k - t a l i  i n g  d ~  i v  i n g  
h a b i t s  of Dr i.ver 2 .  (Dc?f  i n i t e )  

S t a t e  Road and 1-94 i n t e r c h a n g e ,  on v h i c h  a v e h i c l e  
ahead of V e h i c l e  2 s lowed  t o  e x i t ,  l a c k s  a d e c e l e s a -  
t i o n  1i111(1 ziid r e q u i r e s  o s i t i i ~ ~ :  t r n f  f i.c t o  d e c e l e r a t e  
on t r a f f i c :  1;;ne. T11j s r e l a  tc:; t o  D r i v e r  2 ' s  r e c k -  
less la11c.--ei~anging ma!:euver w h i c ! ~ ,  i n  a d d i t  ion  t o  
s p e e d ,  cnuscd h i m  t o  lose  con t so l  . ( P r o b a b l e )  

I n j u r y  C a u s a t i o n  ------ 
A l l  occ,up:ints of V e h i c l e  1 d i d  not use u p p e r  t o r s o  
~ ~ c s t ~ ~ n i n i s ,  w i t h  yen] '  s e n t  occupan t  wearing n e i  ttler 
l a p  nor  upper  r e s t r a i n t s ,  (Dcf i n i t e )  

A S  t,cr-niarlict i . ra  i l c r  brake asse:i!bly i n s  t a  1 l.ed on 
\ 'c: l~iclc 1 co:lt l*jbutecl I.o i i 1 , j u l ' ~  of Dr i l for  1. 
(1)nf j 1 1 i . i ~ )  



Matr ix  C e l l  - -- 
Pos t c r a sh  r a c t o r s  - - 

* 3 

Explana t ion  -- 

Ambulance 1,csponse t o  a c c i d e n t  was r a p i d .  
( D e f i n i t e )  

Adequate f irst ;  a i d  \v;l.s given on-scene by r e s -  
pondi~ lg  ambulance personne l .  (Ilef i n i t e )  

Vehic le  r e c~ova l  was cff i c i c n t  and t i m e l y  under 
d i f f i c u l t  c i rcumstances .  ( D e f i n i t e )  

TraTf i c  backup on 1-94 was over  two m i l e s  i n  each 
d i ~ : e c t i o i ~  a t  t ilnes. ( D e f i n i t e )  

I n s t a l l  n;ed izn  b a r r i e l '  on s e c t i o n s  of 1-94 
where medjzn is rel:i.ti.vely narrow and can permit  
v e h i c l e s  t o  c i ' oss  over i n t o  opposing l a n e s  when 
o ~ ~ t - o f - c o n l ; ~ o l ,  

Make o p e r a t o r ' s  l i c e n s e  suspens ions  more e f f e c t i v e  
w i t h  c o n t r o l s  t o  keep un l i c ensed  d r i v e r s  o f f  road .  

Some cons idc r a t  ion i n  des  ign of energy-absorbing 
s t e e r  j.ug colwnn ~nechailisin shou ld  i nc lude  i t s  
ef fcc:t i v e n r s s  w i t h  d e s r e e s  of nf  f - ax i s  l e e d i r m  Ab . 
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I d e n t i f i c a t i o n  

US-23, a  d i v i d e d  h igh~say  near  Pont  i a c  T r a i l  Road o v e r p a s s  i n  
Ann A r b o r ,  Kashtenaw County ,  ! J ichigan.  An open expressway i n  a n  
a g r i c u l t u r a l  a r e a .  Fl  i d a y ,  Augast 1 8 ,  1972 a t  1550 o ' c l o c k .  One 
m o t o r c y c l e ,  one  c a r ,  r ea r -end  impact .  I n j u r y  S e v e r i t y  AIS code 1, 
minor .  

Ambience 

D a y l i g h t .  no p r e c i p i r a t i o n ,  t e m p e r a t u r e  8 o 0 ~ ,  humidi ty  60-70%, 
v i s i b i l i t y  x n l l n i i t e d .  Roaanlay and s h o u l d c ~ s  d r y .  E s t i m a t e d  c o e f f  i- 
c i e n t  of f r i c t i o n  0 . 5 5 .  

Highway 

US-23, a  d i v i d e d  expressway,  24-f o o t  -wide roadway i n  e a c h  d i r e c -  
t i o n ,  each 2  l a n e s ;  a g r a s s y  median s t r i p  l ~ i t h  no median b a r r i e r .  
A s p h a l t  ronci.;.ny shouldcz-s ,  10 f e e t  wide on o u t s i d e ,  3 f e e t  wide on 
median s i d e .  Roadway s t r a i g h t  and l e v e l !  cro1<vned f o r  d r a i n a g e ;  no 
l i g h t i n g ,  p c i e s .  o r  t r e e s  i n  frecv:ay r ight -of-way ~ i t h i n  a  q u a r t e r  
mile of a c c l u c n ;  s i t e .  One i n t e r c h a n g e  w i t h i n  a  q u a r t e r  m i l e  of 
a c c i d e n t  s i t e .  No s i g n i f i c a n t  a c c i d e n t  h i s t o r y  a t  a c c i d e n t  l o c a t i o n .  

T r a f f i c  C a n t r o l s  

P o s t e d  speed  l i m i t  70 mph maximum and 45 mph minimum. I n t e r -  
m i t t e n t  n h i t e  l a n e  d c i i n e a t i o n ,  ncd s o l i d  w h i t e  road-edge d e l i n e a t i o n .  
Roadway marking c l e a r  and l e g i b l e :  l e g i b l e  ' 'emergency and a u t h o r i z e d  
v e h i c l e s  only1 '  s i g n  d e n o t i n g  median c r o s s o v e r  r o a d .  

V e h i c l e s  

V e h i c l e  1 ,  a  B a r l e y  Davidson,  Super G l i d e  1972 m o t o r c y c l e .  
Odometer 2 . 7 6 7  m i l e s .  : : a in ta iued  h:; oener  . ( V e h i c l e  i n s p e c t i o n  by 
F l o r i d a  Hi;h.8vny P a t r o l ,  no d a t e ,  s e r i a l  ~ 1 7 3 1 7 9 3 . )  KO v e h i c l e  d e f e c t s ;  
damage t o  f r o n t  whee l ,  f o r k ,  f r o n t  s u s p e n s i o n ,  f e n d e r ,  head lamp, han- 
d l e  b a r s ,  f rar :e ,  a zd  f u e l  t a n k ,  i i :c iudi t~g b e n t  choke c o n t l o l  knob on 
i n s t r u m e n t  c o : ~ s o l e  f r o v  occupau t  c o n z a c t  . Impact f o r c e  v e c t o r  11: 00 
o ' c l o c k .  

V e h i c l e  3 ,  a  1969 P o n t i a c ,  C a t a l i n a ,  q-door s t a t i o n  aaTon,  b l u e  
e x t e r i o r ,  51ue i c t c r i o r ,  odo; . :ete~ 4 3 , 2 3 1  miles. No p r e v i o u s  inspec -  
t i o n  (mandatory v e n i c l e  i n s p e c t  ion  n o t  r e q u i r e d  i n  ! , l ichigan) . Power 
s t e e r i n g  anc!  pot:.^?. b la l ; c s  ; aQton:nt i c  t l .ansn! iss lon;  padded s u n v i s o s s ,  
instru~:;er.";!:kll, door p n i i e l s ,  lieaci res tsn l l ; t s ,  aild arm yes t s :  and 
wide l o a d  urr : : rbur iun  s p ~ k e s  o!l S I C - ? L ~ I I ~  riileel. 30 v e h i c l e  d e f e c t s ,  



l a s t  i n d i c a t e d  nzi intenance a t  26 ,264 n i l e s  c o n s i s t i n g  of o i l ,  f i l t e r ,  
and l u b r i c a t i o n .  Damage t o  t a i l g a t e  s h e e t  m e t a l  and r e a r  bumper 
c a u s i n g  t a i l g a t e  windox mec hanisln t o  b ind .  VDI: 07-RCEN-1, 

D r i v e r  1, 22 y e a r s ,  ma le ,  Caucas ian ,  66 i n c h e s ,  and 1.30 pounds. 
S i x  y e a r s  d r i v i n g  e x p e r i e n c e  w i t h  a v e r a g e  of 10 ,000  n i l e s  y e a r l y  on 
m o t o r c y c l e s .  Had d r i v e n   noto or cycle f o r  p a s t  s i x  y e a r s ,  l i m i t e d  exper -  
i e n c e  w i t h  passenger  c a r s .  Drove up t o  50 ,000 m i l e s  per  yea r  ( j e e p s  
and m i l i t a r y  t r u c k s )  d u r i n g  tiyo y e a r s  i n  m i l i t a r y  s e r v i c e .  En r o u t e  
from E a s t  L i v e r p o o l ,  Ohio,  t o  d e s t i n a t i o n  i n  Alma, Michigan,  a  d i s -  
t a n c e  of 400 miles. Acc iden t  o c c u r r e d  289 miles from o r i g i n .  D r i v e r  
made f i v e  s t o p s  p r i o r  t o  a c c i d e n t .  No e s t i m a t e d  t i n e  of a r r i v a l .  
Well f a m i l i a r  w i t h  expressways .  No h igh  s c h o o l  d r i v e r  e d u c a t i o n :  b u t  
had a  two-phase d r i v e r  e d u c a t i o n  c o u r s e  i n  t h e  s e r v i c e  f o r  d r i v i n g  
j e e p s  and m i l i t a r y  t r u c k s .  P h y s i c a l  and menta l  c o n d i t i o n  good; high- 
way f a t i g u e  p o s s i b l e  s i t u a t i o n a l  f a c t o r .  No d rugs  o r '  a l c o t i o l  i n v o l v e d .  
O v e r a l l  s o r e n e s s  t o  body w i t h  marked s o r e n e s s .  t o  back and l e f t  r i b s .  
I n j u r y  S e v e r i t y  AIS code 1, minor .  

P a s s e n g e r ,  V e h i c l e  1, male ,  Caucas ian ,  1 3  y e a r s ,  60 i n c h e s ,  100 
pounds. H a i r l i n e  f r a c t u r e  t o  l e f t  r a d i u s ,  and f r a c t u r e  t o  l e f t  c a r p a l .  
I n j u r y  S e v e r i t y  AIS code i ,  minor ,  

D r i v e r  2 ,  38 y e a r s ,  male ,  C a u c a s i a n ,  68 i n c h e s ,  and 155  pounds.  
Twenty-f ourv y e a r s  d r  i v  i n g  e s p e r  i e n c e ,  accumulated  25 ,000  miles pe r  
y e a r .  T r a v e l i ~ g  f r . 0 ~ -  5o:ne i n  Ann Arbor t o  v a c a t i o n  c o t t a g e  i n  C l a r e ,  
Uic-iga~. Est-~,-ted t i -c  sf ---;.,- . 1 . - - 1  , f i  ,z?lisizn ozcr;r;ed 
f o u r  m i l e s  from o r i g i n ,  142 m i l e s  from d e s t i n a t i o n .  Accumulated 15 ,000  
m i l e s  on c a s e  v e h i c l e ,  owned n i n e  months.  F a m i l i a r  w i t h  a r e a .  Completed 
two-phase d r i v e r  e d u c a t i o n  c o u r s e  i n  s e r v i c e  f o r  o p e r a t i n g  army t r u c k s ,  
P h y s i c a l  c o n d i t i o n  good. O v e r a l l  men ta l  c o n d i t i o n  normal ;  c a u t i o u s ,  
some\shat r i g i d  i n d i v i d u a l .  A lcoho l  n o t  invo lved .  Wore l a p  b e l t  ( l a p  
and upper t o r s o  r e s t r a i n t s  a v a i l a b l e )  . No i n j u r i e s  . I n j u r y  S e v e r i t y  
AIS code 0 .  

Cen te r  f r o n t  p a s s e n g e r ,  V e h i c l e  2 ,  3 y e a r s ,  ma le ,  C a u c a s i a n ,  36 
i n c h e s ,  and 40 pounds.  Lap b e l t  worn ( a v a i l a b l e  l a p  r e s t r a i n t )  . 
I n j u r y  S e v e r i t y  AIS code 0 .  

Right f r o n t  p a s s e n g e r ,  V e h i c l e  2 ,  29 y e a r s ,  f emale ,  Caucas ian ,  62 
i n c h e s ,  and  135 pounds. Lap b e l t  worn ( a v a i l a b l e  l a p  and upper t o r s o  
r e s t r a i n t s )  . I n j u r y  S e v e r i t y  AIS code 0 .  

L e f t  r e a r  p a s s e n g e r ,  V e h i c l e  2 ,  5 y e a r s ,  f e n a l e ,  C a u c a s i a n ,  42 
i n c h e s ,  and 40 pounds. Lap b e l t  a v a i l a b l e  bu t  no t  morn. I n j u r y  S e v e r i t y  
AIS coc!c 0 .  

R igh t  r e a r  p a s s e n g e r ,  V e h i c l e  2 ,  11 y e a r s ,  f e m a l e ,  C a u c a s i a n ,  61  
i n c h e s ,  and 100 pounds. Lap b e l t  a v a i l a b l e  bu t  n o t  worn. I n j u r y  
S e v e r i t y  ;IIS code 0 ,  

Pl.cC! nsh: D r i v e r  2 s t o p p e d  on t h e  r i g h t  s h o u l d e r  o f f  t h e  e a s t -  ---- 
bound l3@.\,.:..,<ny t o  c i l~c l i  f o r  c l . ca rance  ps i o s  t o  t u r c i n g  o n t o  emergency 



median c r o s s o v e r  t o  e f f e c t  U-turn on expressway.  D r i v e r ' s  i n t e n t i o n  
was t o  r e v e r s e  d i r e c t i o n  and r e t r a c e  r o u t e  taken t o  r ecover  j a c k e t  
which had b loan o u t  of t h e  c a r .  Dr ive r  2 saw t h e  motorcycle  approach- 
i n g  ( e s t i m a t e d  d i s t a n c e  one q u a r t e r  m i l e ) ,  b u t  con t inued  w i t h  t h e  
manueves t o  c r o s s  t h e  ned ian .  S topp ing  and c r o s s i n g  t h e  median of 
an  expressway is a  v i o l a t i o n  of t h e  law. Dr ive r  1 d i d  n o t  p e r c e i v e  
Veh ic le  2 u n t i l  a  second p r i o r  t o  t h e  c o l l i s i o n ,  t h e n  swerved l e f t  
i n  e v a s i v e  a t t e m p t .  Dr iver  2 s imul taneous ly  saw Vehic le  1 i n  r e a r -  
view m i r r o r  and inc reased  speed In an a t t e m p t  t o  avo id  c o l l i s i o n .  No 
p r e c r a s h  s k i d s  were e v i d e n t .  

Crash:  Upon s t r i k i n g  t h e  r e a r  of Veh ic le  2 ,  Driver  1 and passen- 
g e r  '].became a i r b o r n e  w i t h  a t r a j e c t o r y  o b l i q u e l y  over t h e  mid-center  
roof  a r e a  of Veh ic le  2 ,  made a  b rush ing  c o n t a c t  w i t h  t h e  r o o f ,  and 
landed on the  g r a s s y  median and median edge r e s p e c t i v e l y .  Dr ive r  l v s  
helmet v i s o r  and f e e t  s c r a p e d  t h e  p o r t a b l e  luggage c r o s s b a r  on t h e  
r c o f  of Veh ic le  2 ,  s e p a r a t i n g  t h e  v i s o r  from helmet.  Passenger  1 
f o l l o - ~ e d  a  s i m i l a r  t r a j e c t o r y ,  l a n d i n g  approximate ly  50 f e e t  from 
t h e  p o i n t  of impact o n t o  t h e  g r a s s y  median a d j a c e n t  t o  t h e  emergency 
c r o s s o v e r  road being c r o s s e d  by Vehic le  2 .  P r e c i s e  p r o j e c t o r y  of 
Veh ic le  1 unknown. No i n j u r y  t o  occupants  of Veh ic le  2 .  Driver  1 
s u s t a i n e d  s o r e  neck and back from l a n d i n g  on t h e  median, and s o r e n e s s  
t o  l e g s  from c o n t a c t i n g  t h e  motorcycle  hand lebars .  Passenger 1 r e -  
c e i v e d  a  h a i r l i n e  f r a c t u r e  of t h e  l e f t  r a d i u s  and f r a c t u r e d  c a r p a l  
from l a u d i n g  on t h e  median. No d i s t i n c t i v e  masks o r  s c u f f s  on roof 
a r e a  of Veh ic le  2 ,  i n d i c a t i n g  l i g h t  c o n t a c t ,  i f  any.  D i r e c t i o n  of 
f o r c e  t o  Veh ic le  2 was 7:00 o ' c l o c k  w i t 1 1  damage t o  t a i l g a t e  and r e a r  
bumper, w i t h  reay  t a i l g a t e  windoc! i n t a c t  but  b inding near  bottom of 
t r a v e l ,  D i r e c t i o n  of f c r c c  '9 1 J ~ f i i c l ~  1 ll:g!) zrclocB -;;Ltk 
damage t o  f r o n t  f o r k ,  wheel ,  hand lebars ,  and s e a t  f a s t e n e r ;  d e f o r -  
mat ion  t o  gas  t a n k ;  bent  f r o n t  wheel r im;  and deformed choke c o n t r o l .  

P o s t c r a s h :  Veh ic le  2 con t inued  o n t o  median c r o s s o v e r  road and 
s t o p p e d .  P a s s i n g  m o t o r i s t s  n o t i f i e d  p o l i c e .  P o l i c e  and ambulance 
response  prompt. No f i r s t  a i d  r e q u i r e d  on s c e n e .  Both Dr ive r  1 and 
Passenger  1 t r a n s p o r t e d  on f u l l  backboard ,wi th  s p i n a l  i n j u r i e s  s u s p e c t .  
WIotorcycle rexoved co:npletely o f f  roadway by a l e r t  Dr ive r  2 .  Xo t r a f -  
f i c  problem. F u e l  s p i l l a g e  e v i d e n t ,  but no a c t i o n  t aken  t o  n e u t r a l i z e  
i ts p o t e n t i a l  f o r  f i r e ,  Dr ive r  1 not  x-rayed a t  r e c e i v i c g  h o s p i t a l ,  
d e s p i t e  e s t r e n e  o v e r a l l  s o r e n e s s  and d i s c o m f o r t .  

S tandards  

The f o l l o 7 , ~ i n g  T r a f f i c  S a f e t y  Program S tandards  (TSPS) were r e l e -  
v a n t  t o  t h i s  case  s t u d y :  

TSPS 1: P e r i o d i c  Yotor Veh ic le  I n 5 p c t i o n .  Veh ic le  1 
c a r r i e d  s t i c k e r  of i n s p e c t i o n  by F l o r i d a  Highway 
P a t r o l .  

TSPS 3 :  JIotol-cycle S a f e t y ,  Helmet worn by d r i v e r  and 
passenper gsve  no i n d i c a t i o n  (markings)  of be ing 
DOT appi'ovcd. b:!;.did provide  p r o t e c t i o n .  

TSPS 15:  P o l i c e  T ~ n f f  i c  S e i ' v i c e s ,  S e i t h e r  d r ive r  was c i t e d  
nor  isas i 'n l - l l t  of z c c i d e n t  e s t a b l i s t l e d .  



TSPS 16:  D e b r i s  Hczard C o n t r o l  and Clean-up.  Prompt 
removal  of V e h i c l e  1 from roadway by D r i v e r  2 
minimized danger t o  t r a f f i c .  

C a u s a l  F a c t o r s ,  C o n c l u s i o n s .  and Recommendations 

Acc iden t  C a u s a t i o n  

M a t r i x  Ce l l  Explana t i o n  

( * i n d i c a t e s  p o s i t i v e  f a c t o r )  

P r imary  o r  P r i n c i p l e  C a u s e ( s )  

D r i v e r  1,moving t o  l e f t  a s  a  r e s u l t  of 
n o t  a n t i c i p a t i n g  V e h i c l e  2 ' s  movement 
toward c r o s s o v e r  r o a d ,  d i s p l a y e d  an. e r r o r  
i n  judgement.  (P robab le )  

D r i v e r  2 v i o l a t e d  la7v and good d r i v i n g  
s e n s e  i n  a t t e m p t i n g  i l l e g a l  c r o s s o v e r  on 
expressway.  ( D e f i n i t e )  

S e v e r i t y  I n c r e a s i n g  F a c t o r ( s )  

D r i v e r  2 immedia te ly  p u l l e d  V e h i c l e  1 
o f f  roadway, r e d u c i n g  p o t e n t i a l  f o r  
compounding a c c i d e n t .  ( D e f i n i t e )  

Relevant  C o n d i t i o n s  o r  Modifying Fac t o r  ( s )  

D r i v e r  1's t r a v e l  of 259 miles of  p lanned 
t r i p  p r i o r  t o  a c c i d e n t  may have b rough t  
on f a t i g u e ,  d u l l i n g  h i s  r e s p o n s e s  t o  i m -  
pending impact  and i n c r e a s i n g  h i s  r e a c t i o n  
time. ( P r o b a b l e )  

P r i o r  t o  r e e n t e r i n g  roadway, D r i v e r  2 
ev idenced  e r r o r  i n  est  i ~ n a t  i n g  s p e e d  and/or  
d i s t a n c e  of V e h i c l e  1. (Def i u i t e )  

D r i v e r  2 ' s  p r e o c c u p a t i o n  w i t h  compe l l ing  
need t o  r e v e r s e  tiis d i r e c t i o n  d e t r a c t e d  
fro111 a t t e n t i v e n e s s  t o  his immediate d r i v i n g  
r e s p o n s i b i l i t y  . ( P r o b a b l e )  

D r i v e r  1 and Passenger  1 s u s t a i n e d  r e l a t i v e l y  
minor i n j u r  ics . T h i s  is noteworthy cons  icier- 
i n g  t h e  s e v e r i t y  of t h e  c r a s h  and its poten-  
t i a l  f o r  s e r  i o u s  i n j u r y .  ( P r o b a b l e )  

Emergency medica l  s e r v i c e  r e s p o n s e  was prompt 
and on-scene procedures i n  h a n d l i n g  and 
moving ir , , jurcd w i t h  f u l l  backboard p r o p e r .  
( D e f i n i t e )  



M a t r i x  Cel l  E x p l a n a t i o n  

R e l e v a n t  C o n d i t i o n s  o r  Modifying F a c t o r ( s ) ( c o n t i n u e d )  

S i g n  d e n o t i n g  d i v i d e d  highway c r o s s o v e r  
and i ts  r e s t r i c t e d  u s e  f o r  a u t h o r i z e d  
v e h i c l e s  o n l y ,  was w e l l  p l a c e d ,  l e g i b l e ,  
and l a r g e .  ( D e f i n i t e )  

In . ju r  y C a u s a t i o n  

Use of h e l m e t s  was i n s t r u m e n t a l  i n  p r e -  
v e n t i n g  i n j u r y  t o  t h e  head of  b o t h  d r i v e r  
and passenger  of V e h i c l e  1. ( D e f i n i t e )  

Fuel  s p i l l a g e  c r e a t e d  p o t e n t i a l  f o r  p o s t -  
c r a s h  f i r e  i f  i g n i t e d .  ( P o s s i b l e )  

V e h i c l e  1 choke knob l o c a t i o n  is p o t e n t i a l l y  
i n j u r y  p roduc ing ;  p a n t s  of D r i v e r  1 c a u g h t  
and t o r n  by c o n t a c t i n g  knob. ( D e f i n i t e )  

Cap on g a s  t a n k  of  V e h i c l e  1 s e p a r a t e d  on 
impac t ,  which under  d i f f e r e n t  c r a s h  c i rcum- 
s t a n c e s  c o u l d  be i n j u r y - p r o d u c i n g ,  o r  c r e a t e  
g r e a t e r  p o t e n t i a l  f o r  f i r e .  ( P o s s i b l e )  

Recornmenda t i o n s  

Neither d r i v e r  c i t e d  i n  a c c i d e n t .  A more 
un i fo rm enforcement  of t r a f f i c  laws is 
recommended. 

D r i v e r  e d u c a t i o n  c u r r i c u l u m  s h o u l d  g i v e  
more a t t e n t i o n  t o  p e r c e i v i n g  and e s t i m a t i n g  
s p e e d  d i s t a n c e ,  and u n d e r s t a n d i n g  t h e  con- 
t r o l l i n g  dynamics and s t a b i l i t y  of motor-  
c y c l e s  a s  compared t o  more c o n v e n t i o n a l  
motor v e h i c l e s .  
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CASE =AA-308 
CASE SUIIMARY 

I d e n t i f i c a t i o n  

Accident  occurred Youday, August 21, 1972, a t  0930 hours a t  t he  
i n t e r s e c t i o n  of Paclcard Road and  P l a t t  Road, a  coml~~e rc i a l  a r e a ,  i n  
Ann Arbor,  Mi-chigan, Washtenaw County. Two v e h i c l e s  c:ollidecl a t  r i g h t  
a n g l e s ,  T-type,  w i t h i l l  t h e  i n t e r s e c t i o n .  In ju ry  s e v e r i t y  AIS* code 01, 
minor. 

Amb iencc  

0 Day l i gh t ,  c l e a r ,  and sunny. Tcmpcrt.ttuve 79 F ,  humidity 85y8. Wind 
sorithwest 0 t o  5 mph. Paverneni. w i t s  d ry .  

Roa dv?a y 

The r i g h t  -angle i n t e r s e c t  ion is f o r ~ ~ ! c d  by Packard Road, a  major 
a r t c r  i a l ,  G O  f e e t  wide,  and P l a t t  Road, a c o l l e c t o r ,  50 f e e t  wide. Both 
roads  have f i v e  l a n e s ,  c e n t e r  l ane  being r e se rved  f o r  l e f t  t u r n  on ly ,  
no median d iv ide l ' s .  Well - t r avo l cd ,  we l l -~nn in ta ined  a s p h a l t  s u r f a c e s ,  
bordered w i t h  s t anda rd  c i t y  6-iilcli-high c o ~ i c r e t e  c u ~ b i . n g s . * *  Both roads  
a r e  s t r a i g h t ,  l e v e l ,  arid cl'owncd io j*  dr:~j.niige. LIercury vapor l i g h t s  
i l l u m i n a t e  both roadways a n d  t h e  i ntes8?rrl.,i.on. T h i s  z z j c r  c i t y  i l i t e r -  
s e c t  ion is in,inedia t e l y  su.rr'oulldcd 133~ gas  s t a t i o n s ,  s t oye s ,  and o the r  
con~mercial  e l ~ t c - r p r i s e s ,  beyond which l i e s  :i * g r i d  sj~stem of improved and 
unimp:tmoved s t r e e t s  l i n e d  \ \ l i t 1 1  micldle c l a s s  homes. Packard Road has f i v e  
driveways and two i n t e r s e c t i o n s ;  25 po les  and 15  t r e e s  w i t h i n  a  q u a r t e r  
mi le  r a d i u s .  A combinat.ion parking l o t  and s e r v i c e  road borders  Packard 
Road immediately t o  t h e  s o u t h .  P l a t t  Road has 12 driveways and one i n t e r -  
s e c t i o n ;  15 po les  and 30 t r e e s  w i t h i n  a  q u a r t e r  mi le  r a d i u s .  

T r a f f i c  Cont ro l s  

Posted speed l i m i t  oil Pacfiard Road is 40 mph and on P l a t t  Road 30 
mph. On both r o a d s ,  pnvenlent rnas1;ings co l l s i s t  of c l e a r l y  v i s i l ~ l e  i n t e r -  
m i t t e n t  whi te  l ane  d e l i n e a t o l ~ s  and s o l i d  yellow l i n e s  f o r  t he  c e n t e r  l e f t  
t u r n  l a n e .  A l l  a r e  i n  accordance w i t h  t he  cul l rent  Uniform T l ' a f f i c  Cont ro l  
Devices Manual. Also,  t l i e ~ e  axc c l e a r l y  v i s i b l e  r oads ide  "No Parking A t  
Any Time" s i g n s .  There a r e  t h r e e  overhead, t h r e e  c o l o r ,  t r a f f i c  c o n t r o l  
s i g n a l s  011 f  i s e d  tiine a s  f o l l o ~ s s :  Packnrci Ro:id, (one l i g h t ) ,  31  seconds 
r e d ,  4 seconds yel low,  3 5  seconds g reen ;  P l a t t  Road (two l i g h t s ) ,  39 
seconds r e d ,  4 seconds y e l l o ~ v ,  . 2 7  seconds g r een ,  

Veh i c  l e s  

\ 'chicle 1, a  1972 GlIC V a n ,  r e b u i l t  by Tram Corporat ion i n t o  a T i t a n  
=1 A~: ; ! )u lancc .  W h i t e  w i t h  orange s t r i p i n g ,  odonleter 9 ,786 m i l e s .  No -- i 

* Ai!:ur icnn Yedical  A s s o c i a t i o ~ l  AbLrevia i e d  In,jury Sca l e  (AIS) . 
** S t n ~ ~ d n r d  culmbings  in c i t y  of Anti Arbo~. ,  hIichigan a r e  s i x  inches  high.  



p r e v  ions  v e h i c l e  i ~ i s p o c  t ion (mnnda t o r y  v e h i c l e  i i i spec t  i o n  n o t  r e q u i r e d  
i n  h1ichi:;an). Las t .  ninintcnnnce perfornicd a t  9 , 1 5 8  ~ni les  b u t  what was 
done no t  ~ c c o r t i e d .  \ :chic le  ccluipped w i  tll power s t e e r i n g ,  power b r a k e s ,  
padded s u t ~ v j s o r * ~ ,  and l a p  be1 t s  o n l y .  V e h i c l e  a l s o  equ ippcd  w i t h  a  s e a l e d  
v e h i c l e  rc:cc*.tier. No vetlic1.c: d e f e c t s  were o b s e r v e d .  F o r c e  of  irnpact was 
a t  2:00 o 'cloclc causj .ng e x t e n s i v e  damage t o  r i g h t  f r o n t  c o r n e r ,  f r o n t ,  
and hood, i n c l u d i n g  I S  incl ies  of f r o n t a l  c r u s h .  The hood cou tac t sc l  t h e  
winds tli e l d .  t !-ic:l8e '2;at.j 1007 ~ ( i ~ l d s i ~ i e l d  l~orld s e p a r a  t i o n .  Both hood h i n g e s  
were dnmn[:c~d, and the r i g h t  h inge  s e p a r a t e d  a t  t h e  p i n .  T h e  r i g h t  upper 
and l o i ~ c r  A - p i l l a r  \:.as da~naged.  Af t c r  impac t ,  Vci i ic lc  1 r o t a , t e d  c o u n t e r -  
clockwi.sc 200' and cilljle t o  r e s t  i n  t h e  i n t e r s e c t  i.on . VDI*  : 02-RFEIY-3, 

Veh ic le  2 ,  a  19G7 C a d i l l a c  D e v i l l e ,  brown-gold c o l o r e d ,  odometer 
66,12G m i l e s ,  was equ ipped  ivil I1 power s t e e r i n g ,  poi1;er bra l res ,  power 
windo~cs ,  po1,\\er s e a t s  . P a d d i r ~ g  ir!c ludc-d s u n v i s o r s  , d o o r ,  irlstrurneilt p a n e l ,  
s e a t b a c k s !  nnd arm~*c:-sts .  Lap he1 t s  o n l y ,  No p r e v i o u s  v e h i c l e  i n s p c c t  ion  
(mancla t o r y  v e h i c l e  -j.nspect ion  no t  r e q u i r e d  i n  h l ichigau)  . L a s t  ma i n t e n a n c e  
a t  C2,617 1ni1 .e~ which incluclcd o i l  and o i l  f i  l l e r  changc .  V e h i c l e  .#as 
v e r y  c l c n n  and well-rnnii l taincd.  No d e f e c t s  were n o t e d .  F o r c e  of  impact 
was r e c e i v e d  a t  9 :00 o ' c l o c l <  r e s u l t i n g  i n  e x t e n s i v e  damage t o  t h e  l e f t  
s i d e .  L e f t  door t ~ i l ~ g e  and B - p i l 1 . a ~  s e p a r a t e d .  Damage t o  s h e e t  m e t a l  
i n c l u d e d  l c f  t c e n t e l  , doolt ,  and c1uartc.r p a n e l s .  A f t e r  ililpact w i t h  
V e h i c l e  1, V e h i c l e  2 r o t s t e d  c o u ~ i t e r c l o c k w i s e  210° ac180sr  t h e  i n t e r s e c -  
t i o n  and w h i l e  moving r e a r w a r d ,  s t r u c k  a l i g h t  p o l e  n o r t h w e s t  of t,h+ 
i n t e r s e c t i o n .  Force  of inipact was a t  7 :00  o ' c l o c k .  The  i n s i d e  of t h e  
open l e f t  door caugli t  on t h e  p o l e ,  A l s o ,  t h e  l e f t  r e a r  a f t e r - m a r k e t  whcel 
cracl ied upon s t r  i l r i ~ i g  t h e  c u r b ,  V D I :  10-LPliIY-3, Secondary  VDI: 07-L2AN-1. 

D r i v e r  1, 25.-year--old Caucas ian  male ,  73 i n c h e s  and 240 pounds.  
Over n i n e  y e a r s  d r i v j n g  e x p e r i e n c e  a v e r a g i n g  1 0 , 0 0 0  m i l e s  p e r  yea r  p l u s  
1 , 0 0 0  m i l e s  i n  p a s t  t h r e e  months a s  d r i v e r  of emergency v e h i c l e .  \Yns 
e n  r o u t e  w i t 1 1  ambulailce a t t e n d a n t  0 . 9  ~ n i l e s  from p o i n t  of o r i g i n  (ambu- 
l a n c e  s t a t i o n )  respondi.ng t o  a h e a r t  a t t a c k  c a s e  i n  M i l a n ,  Michigan,  15  
miles away, D r i v e r  1 drove  w i t h  a  s e n s e  of urgency and had  bo th  s i r e n  
and f l a s h e r  o p e r a t i n g .  Had t r a v e l e d  t h e  a r e a  and i n t c 1 , s c c t i o n  d a i l y  f o r  
p a s t  t h r e e  months.  IIad complt. t e d  h igh s c h o o l  d r i v e l '  e t i u c a t i o n  c o u r s e  
p l u s  infor lna l  i n s t r u c t  ion  i n  ctr iv i n g  ail emergency v e h i c l e .  Was i n  good 
p h y s i c a l  and menta l  c o i i d i t i o n .  N e a r s i g h t e d  b u t  was wear ing  c o r r e c t i v e  
l e n s e s  per  r e s t r i c t i o n  on l i c e n s e .  No a l c o h o l  invo lvement ,  He d i d  n o t  
wear t h e  ins ta l . lec1  1213 ' i ~ o l t  . S u s t a i n e d  18" l a c e r a t  i o n  on h i s  f o r e h e a d ,  
two s m a l l  a h r a s i o u s  nbovc r i g h t  eye, and a  bump and a b r a s i o n  on r i , g k t  
f o r e h e a d ,  Was c o n s c i o u s .  Inkjury  s e v e r i t y  AIS code 0 1 ,  minor .  

Right  f r o n t  p a s s e n g e r ,  V e h i c l e  1, m a l e ,  C a u c a s i a n ,  2 1  y e a r s  o l d ,  
71 i n c h e s ,  and 145  pounds.  He was t h e  ambulance a t t e n d a n t .  He d i d  n o t  
wear t h e  i n s t a l l . e d  l a p  b e l t ,  S u s t a i n e d  a b r a s i o n s  below r i g h t  knee arid 
p o s t c r a s h  hypoglycemia induced by a n x i e t y  r e a c t i o n  t o  a c c i d e n t .  In , jury  
s e v e r i t y  ATS code 0 1 ,  minor .  

D r i v c r  2 ,  25-yea1~-old Span i sh  Caucas ian  male ,  66 i n c h e s  and 148 
pounds .  Nine yealqs  d l < i v i n g  e x p e r i e n c e  a v e r a g i n g  8 , 0 0 0  m i l e s  per  year  
p l u s  m i l i t n r y  se rv icc !  n s  a v e t l i c l e  d r i v e r .  Was en r o u t e  one mile from 
h i s  home in  nn ~ p a ~ t ~ i i ~ t ~ t  on E a s t  Packard  Road one m i l e  e a s t  of a c c i d e n t  
t o  dotvntn\~n Ann A1'boi' s i x  m i l e s  \ rest  t o  get  h i s  t a p e  p l a y e r  f i x e d  and t o  - 
* V e h i c l e  ncfornia t i on  index (VDT) , 



do shopping w i t h  110 deadl i l lc  t o  acc:o:;lplish, Owned V e h i c l e  2 for  two 
illoilths and had accuin~l la ted  1 ,000 milc's. Very f a m i l i a r  w i t h  a r e a  and 
i n t e r s e c t i o n .  Had coinple t:>d h igh scl lool  d r i v e r  e d u c a t i o n .  Good 
p h y s i c a l  and mental h e a l t ! ~  c s c e p t  f o r  ~ c a r s i g h t c d n e s s ,  b u t  was wear ing  
c o l ' r e c t  i v c  l e n s e s  per  dri l7ing l i c e n s e  r e s t r i c t  i o n .  S e a t  b e l t  n o t  worn. 
S u s t a i n e d  l a  cm l a c e r a t i o n  :it apex of s k u l l ,  l n c e ~ a t i o n  t o  l e f t  knee ,  
pa i n  i n  back and s i iou lde l ' s ,  ~~:oiilen t 3 r ' y  unconsc iousness ,  and  s l i g h t  shoclr . 
I n j u r y  s e v e r i t y  A18 code O i ,  hiinol,. 

S t a n d a r d s  

The f o l l o w i n g  I ' r a f f  i c  S a f e t y  I'iJogi'am Stnl!dasds (TSPS) and hIotor 
Veh ic le  Program S t a n d a r d s  (:,;VPS) s ; c ~ ~ c  s p e c  i f  i c a l . i y  r e l e v a n t  t o  t h i s  c a s e .  

MVPS $201 Occupa~i l  P r o t 2 c  l i on  i n  I n t e r i o r  Impact .  Although 
a 19Gr/ ;;iucisl, ':c-:llicle 2 ~ n c t  t h e  s t a n d a r d  and was 
w e l l  1;:jclded :;c t l~el:  Dr ivc r  2 was p r o t e c t e d  w h i l e  
i n s i d e  t,hc c2.l'. 

MVPS #212 

TSPS g4 

D e s c r i p t i o n  

Glazi~) : :  ;.la tei-  2:.  I.::. \Yindshiclcls of V e h i c l e  1 and 
\~cl i j .c lc  2 ne t  1 . h ~  s t a n d a r d  atid d i d  not  break up  i n  
in jury ' .  J I I ' O ~ I ~ C  i 1-{I: i ' i ~ ~ h i o l l .  

Door T.,oc!;:-;, Doc;, Rc ten t  ioi! Components, D r  i v e r  2 
s u s t a j  ::<.(:I sol-i:.~~,:;; t o  back and s h o u l d e r s  when e , j ec  t e d .  
IIad t1l-i:: stnl~~!,: . . ,~l:!  npp1ic.d t o  Vehic1.e 2 ,  i t  c o u l d  have 
p layed a ]'ole j 11 r e d u c i n g  ii1,jury. 

S p a  1 I~I.: i ,. i -1 + t i.~ll--j,a5c:cb!i@er C a y s ,  Both of 
t h e  v e l l i c l e s  i i :  t,ilis acc i t l cn t  were equipped m i t t 1  l a p  
be1 ts nccc)rdii:i:: I c  :: tanda r d s  , but  norle of t h e  occu- 
p a n t s  v:csms thew, r c s u l t i n g  i n  unnecessa ry  i n j u r y  t o  
a l l  t t i ~ c e .  

P ' indshield ?,!ouniing. T h e  w i n d s h i e l d  of  V e h i c l e  1, 
a modi f i ed  t r u c k ,  f e l l  o u t ,  p o t e n t i a l l y  a l l o w i n g  
e j e c t  jo;z of o c c u ~ ~ a n t s .  S t a n d a r d  $212, i f  a p p l i e d  
t o  co~:~nicl~cj .al  v e i i i c l e s ,  ~ilould have reduced such  a 
p o s s i b i l i t y  , 

S i d e  Door S t~c i?? : ih .  Dr ive r  2 s u s t a i i ~ e d  s o r e n e s s  t o  
back a n d  shoul.cie~,s from c s j c c t  i o n .  IIad t h i s  s t a n d a r d  
a p p l i e d  t o  Vehic le  2 ,  i t  c o u l d  have c o n t r i b u t e d  t o  
i n  j ur y r e d u c t  iou . 
D r i v e r  l lducat ion .  Dr ive r  1 went th rough  a r e d  l i g h t  
wi thou t  c!uc caut .  ion  hav ing  assumed a l l  o t h e r  d r i v e r s  
i n  t l ie  v i c i n i t y  cou ld  see and hear  h i s  f l a s h e r  and 
s i r e n  and  ~vould  y i e l d  a u t - o ~ n a t i c a l l y .  D r i v e r  2 was 
n o t  a l : t e u t i v e  t o  t r a f f i c  and environl r~ent  and was un- 
p~~cl? ; t~-cc l  f o r  t h c  sudden appearance  of t h e  emergency 
vehic : le .  

C :  Vcl1jc. l~ 1  as nortt?hound on P l a t t  Road oil t h e  i n s i d e  l a n e  
t r a v e l  ing  a t  about  50 mpb \!.i t,h s i 1 cn and f l a s h e r  on .  A garbage  t r u c k  was 



mak i : ~ g  a  l c f  thand  t1ir11 fitoni ?:c>:-i 1 l)ou~ici Pncl:ard Road t o  southbound P l a t  t 
Roari. D r i v e r  1 g ~ ~ n c l l i x l l y  slowotl t o  20 111ph and was abou t  100 f e e t  from 
t h e  i n t e r s e c t  i o n  J V ~ I C I I  t l ie  gal  l~a:;c t r u c k  coniplcted i t s  l e f t  t u r n  and was 
southbound on P l a t t .  A g a i n s t  a r e d  l i g h t ,  D r i v e r  1 e n t e r e d  t h e  i n t e r s e c -  
t i o n ,  loolr ing f i r s t  r i g h t ,  t h e n  l e f t ,  and conl . inued n o r t i l .  Jleanwhi.le, 
V e h i c l e  2 was p r o c c c c l i ~ ~ g  westbound on Pncltard Ro:id on t h e  i n s i d e  l a n e  
a t  nn e s t i m a t e d  40 n: l~ ! l .  Drivelq 1, who thought  a l l  \vestbound t r a f  f i.c had 
s t o p p e d ,  n o t i c e d  Veli icle  2 ol i lp a f t e r  h i s  a111bul:lncc a s s i s t a n t ,  t h e  r i g h t  
f r o n t  s e a t  pa~sen~:c ' . r?l ' ,  s l~outcc l  warn ing  "Not yc!t-Iit l l r i v c ~ '  1 the11 a p p l i e d  
h i s  b r a k e s .  D r i v e r  2 cor:t;inued westbound and c i n t : c ~  e d  tllc i i ~ t e r s c c t  ion  a t  
aL)out 40 11:ph. D r i v e l  2 s a i d  h e  d i d  n o t  hea r  an j f  s j j 5 e n  b e c a u s e  o f  t h e  
s o u r ~ d s  maclc by h i s  r a d i o  and n i l '  c o n d i t i o n e r  v;ilj.cll viere on and ttic n o i s y  
engifie of a t ~ u c k  which was i n  t h e  l e f t  t u r n  l a n c .  O111y a f t e r  V e h i c l c  2  
was i n  t h e  i n t o i q s c c t i o n  d i d  D r i v e r  2 s e e  Vehic1.c: 1 bcar i r lg  down on 1lj.n. 
D r i v c r  2  t h e n  a c c e l e ~ a t e d  i n  an  a t t e m p t  t o  a v o i d  c o l l j s i o r i  v , ; i t h  Pc11ic'l.e 1 .  
LIeanvhile, 2.11 otlle14 t r a f f i c  i n  t h e  v i c i n i t y ,  a\ra13e o f  l h e  p r e s e n c e  of 
V e h i c l e  1, an einer-geucy v e h i c l t l ,  had y i e l d e d .  V c i ~ i c l e  I l,io\ring a t  aholit  
15 1;1ph j u s t  b e f o r e  i lnpnct ,  madc abou t  16  feet; 01 p r c c r n s h  s k i d  marks i n  
ttlc i . ~ i t e ~ ~ s o c :  t i o n .  V e h i c l e  2 l e P t  no p1:ecrash s k i d  marlis 01 s c u f f i ~ l g  and 
was t r a v e l  i n g  a t  abo:tt 40 mph , j u s t  b e f o r e  c r a s h ,  

Crash:  The r i g h t  f r o n t  of V e h i c l e  I s t r u c k  t h u  l e f t  s i d e  door of --. 
V e h i c l e  2 v:itt~ a f o r c c  v e c t o r  of  2 : 0 0  o ' c l o c k  impinging on V e h i c l e  2 a  
fol,c:e v e c t o r  of 9:00 o 'c l .ocF.  V e h i c l c  2 r o t a t e d  210' c o ~ ~ n t ~ . ~ c l o c k w j s e  
th rough  t h e  i n t e r s e c t  ioil and .  w h i l e  moving rc-a~v::?rd, st]-ucl; 8, lumina i r e  
p o l e  i n  t h e  i ~ o r t h w e s t  cornel '  of 1-he i n t e ~ s e c t i o i ~  n t  a f o ~ - c c  ~7ecto1,  of 
7:00 o 'c loc l i  and Lhc?n ca1:ie t o  ~ e s t  w i t h  t h e  Icf ' i  door opcu and c a u g h t  on 

0 t h e  p o l e .  V e h i c l e  1. r o t a t e d  coui~terc l .oc l i rv ise  20C and cni:le t o  rcs-c i:i 

t h e  i n t e r s e c t j . o n .  1 ) r ive r  1 f i r s t :  was tl-tr'n~iin up\vn~-r l  t o  t ! ~ c ~ . ,  r isht,  a n d  
t h c n  cnded u p  s p r a w l c d  over  tile c o n s o l e ,  The pnsscngerr  i n  V e h i c l e  1 was 
thrown forwnrd t o  t h e  r i g h t  :;11c1 t h e n  f e l l  back i l l l o  t h e  s e a t .  Dsivcir 2  
\vent ] .e f t  and fo rward  i n t o  t h e  w i n d s h i e l d  and l a t e r ,  when V e h i c l e  2 h i t  
t h e  l i g h t  p o l e ,  he fel.1. o u t  t h e  open l e f t  door and 1.andcd on 115:; k)acli and 
s h o u l d e r  on t h e  s i d e w a l k .  D r i v e r  1 s t r u c k  h i s  fo l ' ehead on t h e  s i r e n  and 
p u b l i c  a d d r e s s  c o n l . r o l  boxes l o c a t e d  above t h e  wiucishiel cl t o  t h e  r i g h t .  
The  passengey i n  V e h i c l e  1 s t r u c k  h i s  knee  on a n  enicrgeucy k i t  box moirnted 
on t h e  she]-f below t h e  r i g h t  j.nstrument p a n e l ,  b u t  he made no c o n t a c t  w i t h  
t h e  w i n d s h i e l d .  D r i v e r  2 s t r u c k  h i s  head on t h e  ~\ril:dshic?l.d, s truc, lr  t h e  
l e f t  knee on t h e  lower l e f t  j .nstrument pan21 and s l;ruck h i s  back and 
s h o u l d e r s  011 the s i d e w a l k .  I n  t h e  c r a s h  w i t h  I ' e h i c l e  2 ,  V e h i c l e  1 s u s -  
t a i n e d  extcn:;ive da111:ig:'e t o  ri::ht f r o n t  c o r q e r  at~ci i 'roni , i n c l u d i n g  t!le 
hood which c o n t a c t e d  t h e  winds l ; i e ld .  T h e  windsh i f? ld  f e l l  o u t .  Vehicle 2 ,  
when s t ~ ~ ~ c l i  by V e h i c l e  1, s u s - t a i n e d  e x t e n s i v e  stic7et meta l  dainage t o  t h e  
l c f t  f e n d e r ,  l e f t  d o o r ,  and l e f t  quarter p a n e l .  A l s o ,  t h e  l e f t  door h i n g e  
and R - p i l l a r  s e p z r a t e d .  The l e f t  s i d e  of t h e  w i n d s h i e l d  on V e h i c l c  2 
c r a c k e d  when D l ' i v e ~  2 ' s  head s t r u c k  i t .  When Veiii.cle 2 r o i . a t e d  c o u n t e r -  
c l o c k w i s e  to~vnrcl t h e  l u m i n a i s e  p o l e ,  t h e  l e f t  r e a r  after-.~~ic?r,l;ot.  wheel 
c r a c k e d  wile11 h i t t i n g  t h e  c u r b .  

P o s t c r n s h :  'IYhcn both  vch ic : l e s  f i n a l l y  came t o  r e s t ,  Dl' iver 1 e x i t e d  -- 
on h i s  ov:11 t l~ l ' ough  t l lc l c f  t fl'otlt. d o o r .  T h e  passenger  i n  V e h i c l e  1 was 
v i s i b l y  shaltcn up  a n d  c v c n t u a l l y  !lad t o  bc? e x i r j c a t c d  on a  boa1.d t h r o c g h  
the ~vindolil of  t h e  l 3 j ; ; l l t  f s o n t  ( \c)or ,  which had janl~iicd. D r i v e r  2 who had 
f a l l e n  o u t  ol:t-o t h c  siclewnlli, g o t  up ,  c.ns i n i t  j a l  l y  shalcen u p  compla in ing  
a b o u t  1.03s 01 h i s  ~ v n l l e t  atld sl-io~vil~g couc:cl'n abou t  u n l r n o ~ \ . ~ ~  i terlis i n  t h e  
t r u n k  of  Vehj.elc 2 .  t l n o t h c ~  a ~ n b u l a n c c  from t h e  same co:llpany t h a t  owned 



Vehicle 1 appeared on the  scene s h o r t l y .  Attendants  removed the  passen- 
ger from Vehicle 1, rendered appropr i a t e  f i r s t  a i d  t o  him and Driver 1, 
then took both t o  a  hosp i t a l  about f i v e  miles  away. Driver 2 re fused  
f i r s t  a i d  and h o s p i t a l i z a t i o n .  L a t e r ,  he accepted f i r s t  a i d  from a  
passing telephone company t ruck d r ive r  . Postcrash t r a f f i c  was l i g h t .  
The Ann Arbor po l i ce  soon a r r i v e d  on-scene, got every th ing  under c o n t r o l ,  
and cooperated f u l l y  w i t h  the i n v e s t i g a t o r s .  Sca t t e red  d e b r i s  which was 
quickly removed cons is ted  mainly of the  windshield,  p l a s t i c  g r i l l ,  and 
r a d i a t o r  f l u i d  from Vehicle 1, p lus  odd p ieces  of metal and g l a s s .  A t  
the  h o s p i t a l ,  Driver 1 was t r e a t e d  f o r  l a c e r a t i o n s  and abras ions  t o  the  
head and r e l eased .  Driver 2 l a t e r  was taken t o  the h o s p i t a l  by r e l a t i v e s ,  
t r e a t e d  fo r  head l a c e r a t i o n ,  and r e l e a s e d ,  

Causal Fac to r s ,  Conclusions,  and Recommendations 

The fol lowing diagram expla ins  the  numbers used in  the  matr ix  c e l l  
column. An a s t e r i s k  ( * )  preceding a  number ind ica te s  a  p o s i t i v e  f a c t o r .  

Precrash Crash Postcrash 

Human 1 2 3 
- -- 

Vehicle 4 5 .  6 

Environmental 7 8 9 

Matrix Cell. - Explanat ion - 
A c z i d c ~ t  Catiszit ion  

Primarv or P r i n c i p l e  Causes 

Driver 1 drove emergency vehic le  i n t o  the  i n t e r -  
s e c t i o n  a g a i n s t  red l i g h t  without due caut ion  
assuming a l l  o ther  t r a f f i c  had heard o r  seen him 
and would y i e l d .  (Def in i t e )  

Driver 2 f a i l e d  t o  see  or hear on-coming emergency 
veh ic l e  or t o  note t h a t  o ther  t r a f f i c  had yielded 
and s o  en tered  t h e  i n t e r s e c t i o n  w i t h  a  green l i g h t .  
(Def in i te )  

Relevant Conditions 

Driver 2 d id  not hear the  emergency v e h i c l e  s i r e n  
because of the  sounds generated by h i s  r ad io  and 
a i r  condi t ioner  . (Probable) 

Because of h i s  r a t h e r  flamboyant and egocent r ic  
a t t i t u d e ,  Driver 2 was i n s e n s i t i v e  t o  the  y ie ld ing  
of other  t r a f f i c  , (Poss ib le )  

No occupants were be l t ed ,  all.owing increased in ju ry  
t o  a l l  and e j e c t i o n  of Driver 2 .  (Def in i t e )  

n r i v e r  2 a l l eged ly  increased speed j u s t  p r i o r  t o  
inipnct t o  avoid c o l l i s i o n .  ( ~ o s s  i b l e )  



Pos t c r a sh  I::!? 1 . 0 ~ s  --.----.- -..- 

Nxplnna t ion - - ---.".- 

D ~ , i v e ~  2 hat1 his Ic>; ' t  \vindow down l i m i t i n g  t h e  
p o t c n ' l i a l  f o ~ ,  t j e j  1::: c!lt by  door g l a s s .  (P robab l e )  

Par;songell o i  \ rehicl  ct 1 su f  fci'ccl hypoglycemia induced 
by anxj.ety scac t , ion  t o  crast.1. ( D e f i n i t e )  

A f  tc18-niarlrt! t , adci,.-oi!, ciriergcl!cj s i g n a l  and medical. 
e q u i p ~ ~ i c n t  ii;ciiclc \'t 11Scl.e 1 co!i{ r i k u t e d  t o  i n j u r i e s .  
(Dof i n i t e j  

Supel  i.or i n t c l ' i . o ~  j~n t id i  11g and  d ;uccess fu l  performance 
01 higli pcr,?l r: t io!! re:: l.2 tanco w j . n d s h i e l d  j.n Veh i c l e  2 
l e s s ened  i n , )  1.1.~ y t o  J i l *  j.\.c-!r 2 ,  (Prc~klablc)  

B - p i l l a r  scl.)?, ; i t ic~l :  i!i \ ' t?hiclc 2 vl l ich l e d  t o  t h e  door 
becomi~lg Opc:il a1 lo:,t ( i  i .)~~i.vel '  2 t o  f a l l  out . ,  thereby 
i n c r e a s i n g  i . i l , jury po ~ c n t  i a l .  (Dcil ' ini te)  

Iminediate a~;~L!~l:!r~c:~ l-c.:.;ponse arid a p p r o p r i a t e  on-scene 
and a t-kios1)i 'l.;ll cmi i';!C,.l(2Jr s e r  i7 icc?s reduced i n j u r y  
p o t e l ~ l  i a l  , ( i j c f j  r l i  L P )  

D r i v e r s  of: cnlergcr~cy mc:ciical scrv i ce  v e h i c l c s  be 
we1 1.-trn j.nc,d i n  r cgu lo  + - i o n s ,  opcxa t  i o n a l  c l L i t e r  i a ,  
and p ~ ~ e c a u t i o u s  t o  IN? t aken  ulhen d e c i d i n g  t o  o v e r r i d e  
t r a f i ' i c  con t . ro l  devi.ce:s and assume p r i o r i t y  over 
o thel7  t r a f  f i.c. 

D r  j.vci8s of clnergenc:g nicclical s;cl.ilqvice v e h i c l e s  and the 
dri .vi  ng pub1.j.c be a l.c:rted t o  t h e  hazard  c ~ e a t e d  by 
f a i  l w e  t o  de l e c t  t h c  presence 01 emeygency s e r v i c c  
v e h i c l e s  duc: t o  irnp~,o. i .~d soundpi'ocrf i u g  of passenger  
v e h i c l e s  and t ! ~ e  d i s l i - nc ! t i ng  :.ound:; of r a d i o s ,  t a p e  
playc!rs, a i r  c:oudi t io i l e~ '~ j ; ; ,  anc:! ! ] e a t e r s .  

hlVPS $212, Yii.ndsh i c l d  ?,lount i : ~g - . -~~ ;h i ch  c a l l  s f o r  r e -  
t e n t i o n  of \:liud:jhicl:i Ij~i-tdil!;~: j . i ~  passenger  c a r s - - a l s o  
be liiade appl  i c a b l c  t o  e:l!t.l'geli:!y ~~1edi.cal.  v e h i c l e s .  

F,lllergenc y n i t ( l  i c a l  v e h i c l e  d r i v e r s  and a t t e n d a n t s  be 
r e q u i r e d  t o  use instnl.l(!d l a p  b e l t s .  

hIVPS $201 : Occupant I ' ro lcct  iou i l l  I n t e r  io r  Impact-- 
be mndc npplicnb1.c t o  c;ncrgency ?,,c?dical s c r v  i c e  
v e h i c l e s  n i l d  tlie j.r n s s o c i n  tccl nl't.c!r-marliet einergellcy 
cont y o 1  equipn:cl~t; : l i ic)  1;1cdical k i t s .  
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CASE $,\.A-312 
CASE SU~I!tI!SRI' 

I d e n t i f i c a t i o n  
7-- 

Tt1j.s a c c i d e n t  tool< p l a c o  on the 11-14 bypass  and Nor th  blain S t r c e t  
o u t s i d e  t h e  nol,tt l  ctljze of  t t ~ c  1:i t .y  of Ann Arbor ,  Washtennaw County ,  
?,! i c h i g a n ,  Sopturnber 1 5 ,  7.972, 1338 o f  c l o c k ,  F r  idzy . A d i v i d e d  l i m i t e d  
a c c e s s  e x p r c s s v a y .  I n j u r y  S e v e r i t y  AIS code 01,  minor .*  

0 D a y l j g b t  , weather  d r y  and c l e a r .  Tempera tbre  a p p r o x i m a t e l y  68 F ,  
w i t h  w i l l c i  from the wes t  nor thwes t  up t o  5 mph, IIumidity 605,  roadway 
d r y  and c l c a r .  

R'I-14 bypass  is nort!~ern-!r ,ost  leg o f  l i m i t e d  a c c e s s  b e l t  l i n e  c i r -  
c l i n g  t h e  c i t y  of Ann A r b o ~ .  Div ided  and l i m i t e d  a c c e s s  expressway .  
f o u r  l a n e s ,  piived median.  Road~iay s u r f a c e  we l l . - t r ave led  c o n c r 2 t e  w i t h  
r o a d  edge 21 c o m b i ~ ~ a t j o n  of  as11tlnl.t and g r a v e l  s h o u l d e r ,  Road~va;. con- 
f ip ;u~ :a t ion  a t  pair;: of impact  s t r a i g t ~ t  and 1.evt:l a t  a t a n g e n t  t o  a 
r a t h e r  broad vert;icr\l. saggcd cu rve ,  ldo l i g t ~ t i n g  i n  a r e a  o t h e r  t h a n  
, ,  j ,  , :ncc?Lsn I - - "  ' 3 . 7 -  "'--- y - - - - 2 . - - - 1 1  - - , 2 C ' -  

U <> 
L L ' L ~  , , v , ~ - L J . c A  b l l L t ~ L ~ u ~ ~  n l b ~ l  

xoad7,vay crov;ncd foi3 d ~ a i n a g e .  Roadway g rade  l e v e l  t o  +liO. One i n ~ e r -  
change per  q u : i ~ t e r  i!li le wit!) no p o l e s  o r  t r e e s  ( o n l y  highway s i g n s )  w i t h -  
i n  r a d i u s  of. one-qu?..r t e r  mile. 

Pos ted  specd  l i ~ r i i t  70 mpl~ lnaxinlum and 4 5  1r1p11 minimum. Road edge 
d e l i n e a t e d  by sc;lid ;: ihitr!  l i n e  and t ~ a f f i c  l a n e  d e l i n e a t e d  by i n t e r m i t t e n t  
~ v h i t e  l i n e s .  A c h a n n ~ l i z i n g  l i f i e  l e a d i n g  t o  t h e  e x i t  raiilp d e l i n e a t e d  by 
s o l i d  w h i t e  l i n c .  A11 roacimrry lnnl'kings c l e a r  arid v i s i b l e .  S i g n  i t ld i -  
cn t i n g  e x i t  10ca t e d  a b o u t  o t~c-quar  te.r ~ i l i l e  bef orc e x i t  r a n p .  D i ~ e c t  i o n a l  
s i g n  and ~ ' o ~ . c l ~ ~ a y  icl(>;:t-if i.cnt i 011 s i g n  were a t  p o i n t  of  impac t .  S i g n s  
c l e a n  and l e g i b l e .  30 s i g n a l s  i n  a r e a .  

V e h i c l e s  

V e h i c l e  1, a  1970 P o n t i n c  F i l e b i r d ,  brouln e x t e r i o r  and t a n  i n t e r i o r ,  
odonicter 4 6 ,  593 ~ : ! i lo r ; .  ?lo i nc l i ca t  i o n  of p r e v i o u s  i l ~ s p e c t  i o n  (manciator y 
i n s p e c t  ion  nor r r !q~~i : i ,ed  i n  li i c h i g a n )  , No poxer n c c e s s o r  i c s .  Padded 
inst lu!nent  p a n e l ,  s u i ~ \ ~ i s o l ' s ,  d o o r s ,  and a r ~ ~ r e s t s .  L a p  and s h o u l d e r  r e -  
s t r a i n t s  i n ~ t a l l e d  ,,\ i t  11 a 4 -po in t  non--locking r e t r a c t o r  . No v e h i c l c  
d e f e c t s  fouild w i t h  l r , s t  ninintcllnncc a t  38 ,070  lniles on June 6 ,  1972 ,  con- 
s is t  i ng of o i l ,  f i l t e r  changc ,  I.ubr i c a l  i o n ,  and t r a l i s m i s s i o n  f l u i d  check .  
Dnmage t o  ri:;!l t f r o l i t  co rne l t  , i1:c luclin:: c r u s h  t o  f e n d e l - ,  g r i l l ,  a n d  hood 
appros in ia tc ly  30 inc : l~es  l'eal,n.arci fl'om r i g h t  f r o n t  c o r n e r .  Damagc t o  
s t c e r i r ~ g  systeni  mii.\i s t e e r  ing  whccl  l t i m  s l  i g t l t l y  def or;ned from f o r c e  of 
ilrlpact and f ' i rm g r i p  of d r i v e r .  No i n t e r n a l .  o c c ~ i p n n t  c o n t a c t  and  no 

--+.--.-- 
* Alncrica!: : !cdica l  A s s o c i n t  ion  A b b r e v i a t e d  In, julcy S c a l e  (41s) . 



occupant i.n,jur i e s .  Right  real '  edge of hood cont:icted winclshield; f r a c -  
t u r e d  samc hut x i t h o ~ l  t p e n e t r a t i o n .  T h e  i n v e s t i g a t o r  e s t ima t ed  v e h i c l e  
a t  t ime of inipact t r a v e l i n g  b z t ~ ~ e e a  35 and 40 mph. VDI: 12-FRE\V-.3. 

l r e h i c l e  2 :  a 3.968 Plylnouth V a l i a n t ,  4-door seclan, dark b lue  e x t e r i o r  
and blue  i n  l e r  i o r  , oclc~nlcter 2 6 ,  380 m i l  c s ,  no i n d i c a t i o n  of  p rev jous  i n -  
s pec t i on  (liinndntol'y inspec t  ion not  r c q u i r c d  i n  blich igan) . No po\8tel. 
accessor  ic$s ; auto1!13 t i c  tl5ank;ln i s s i o n  ; p;iclded middle rtnd lower ins t runlent 
pane l ,  suiiv i s o r s ,  2nd arnlres ts . Lap and uppel' to;>so r e s  t r n  i n t s  itis t a l l e d .  
but not used by occupnnt.  No head r e s t r a i n t ,  v ~ l ~ i c h  by S t a n d a ~ t l  d202 was 
recluired ef'l'cc tivc: .Jnlluary 1, 1.969. Vehic le  pcr ioci icnl ly  maintn il~ccl by 
neighborliood service s i a t i o t i ;  appeared t o  be wel.1 mai n t n  ined wi th excep- 
ti.011 of l'onr t i r e s  which weyo worn v:ith remainin(; t r c a d  s t o c k  of 3/32 
inches .  Damage: 29 inches  of Crush t o  l e f t  r e a r  c o r n e r ,  l e f t  corner  
panel  de~no l  ishecl, f u e l  t,anlr f i l l e r  p ipe  s epa ra t ed  f som f r ~ e l  t ank ,  birmper 
and  trunk dei 'orn~cd, l c f t  leaf s p r i n g  buclrlc-d, and f r o n t  s e a t  ad ju s t c l '  
def o),nied. VDI : OG-CJ,EY,'-5. 

Occupants 

Driver  1, a  1.G-year-old male,  71  i nches ,  163 pounds, Caucasian,  
Dr iv ing  e s p e . r i ~ n c e  of tivo years  (o r  i g i n a i l y  1  icensed i n  Iol,va where an 
o p e r a t o r ' s  l i c e n s e  r~iay be ob-iained a t  t h e  age of 1 5 ) ,  averag ing  20,000 
mi l e s  per yea r .  D r i v e r ,  s o l e  occupant ,  en rou t e  from hon~e t o  meet g i r l -  
f r i e n d  a t  l o c a l  h i g h  sc t lool .  C o l l i s i o n  occurred two mi les  from o r i g i n  
of t r i p  anti only  CJne ~ i i i l e  f170m d e s t i n a t i o n .  Driver  f a m i l i a r i t y  wi th  
v e h i c l e  good, ilavir,?: accumulated about. 40,000 ~ : i i l e s  d r i v i n g  s i n c e  
September, 1970. Good f an l i l i a r  i t y  wi th  a r e a  and roadivay. Received 
2 L b , o - p ~ - , ~ ~ ~  ... dy i v f i l  e d ~ i i a  ti011 CUUL.S& i l i ~ l u d i i ~ g  use 0 ;  n s ilriilia i o i  . a r i v e r  i 'S 
phys i ca l  cond i t i on  e x c e l l e n t .  Mental cond i t i on  good, but co~nmented a t  
in te rv iew t h a t  lie had prcmonitior, of an acc iden t  a t  t h e  t ime .  No a l coho l  
or d rugs  involved.  D i  i v e r  ui l i 'cstra ined .  I n j u r i e s :  b ru i s ed  r ig ! l t  arm 
above elbow and Sunip on !lead. I n ju ry  S e v e r i t y  AIS code 01,  minor.  

Driver 2 ,  an 88-gear-old female ,  Caucasian,  65  inches ,  and 125 pounds, 
Driving e spe r i ence  o i  over 5 5  y e a r s ,  wi th  dec r ea s ing  yenr1.y d r i v i n g  of 
l a t e  s o  a s  i o  average  npproxil;laiely 650 nli les per year a t  p r e s e n t  t ime.  
E n  r o u t e  t o  'ITniversity of 1Iichigan Hosp i t a l  froin home i n  Sou.th L,yoil! 
Michigan, t o  v i s i t  daughte r .  Accident occurred 23 mi les  from o r i g i n  and 
one mi le  I'i'o;!~ cicstiila t i .on.  Vehic le  f a m i l i a r i t y  good having owned the  
v e h i c l e  the p i ' c~c t i i .~?g  four  y e a r s .  Area and road f a m i l i a r i t y  1ilni:ied 
inasm:lcil c s  cli,ive13 had only  t r a v e l e d  t h a t  r o u t r  once  be fo r e .  N o  fosnial 
d r i v e l  cduca i i o n :  t a ~ g l l t  by husband in 1917. Ovcrn l l  phys i ca l  cond i t i on  
goocl, but n.i  t h  i~:ocict';i tc  hear ing  l o s s  i n  r i g h t  e a t m .  Operat o r ' s  1.icense 
indicntcci n l e s t l ' i c t i o n  f o r  c o r r e c t i ~ ~ c  l e n s e s  ~shi.ch the dlrj.ver bad on a t  
t h e  tinie o f  thc? c ras l l .  !,Iental cond i t io l l  good. No a l o o l ~ o l  o r  drug involve- 
nlent. Rot11 d l . i i , . c ~  and passen,yer in Veliicle 2 clair;~ecI t o  be ~ v e a r i n g  l a p  
b e l t s  n t t ixc! of c o l l i s i o n ,  but i nves t  j.~;::tol,s ccs  t a i n  they v e r e  u n r e s t r a i n e d  
a s  b e l t s  xei e \ .~ur ied clolrln i n  s e a t .  I t l , j t ~ r i e s :  b ru i sed  r i b s  and upper t h o r a x ,  
br l l i scs  anti s c r apes  on both shi.ns below knees ,  tw i s t ed  r i g h t  anl i lc .  111,jury 
Scvel ' i ty  :\'IS codc 01,  niinor. 

Rig11 t 1 ron t  pnsscnqer ,  v c h i c l c  2 ,  female ,  Caucas ian ,  68 yenl's,  
G O  inci lcs,  ant1 101 j ~ o u n d s .  );el icvccl t o  l)c u ~ i r c s t r a  ineci. Sus tn incd  
niiiiol' b l ' i ~ i : . , ~  t o  l , i c i ~ t  knee. 111,jul-y Scver i  tj. 3 codc 01,  mi~lor . 



The f0110 '~ ing  Trafi ' j .c S a f e t y  I'sogsan S tandards  (TSPS) and l lo tor  
Vehic le  Psogsa;!~ S i a ~ i d a ~ ~ d s  (:IIVPS) were r c l e ~ r u n t  t o  this c a s e  s t u d y :  

BIVPS $201 

BIVPS ~ 2 0 3  

hlVPS #207 

NVPS #301 

TSPS $4 

TSPS 7 5  

TSPS $11 

Bescr i p t  ion  

Occupant l ' rotec t ion i n  I n t c r  i o r  Impact ,  Wind- 
s h i e l d  (:l8;iclied wl~cll D r i v c ~ '  I. ' s  hcnd con tac  t c d  
i t .  Rrt!ak--away 111j r r o r  d i d  break away when 
contactt.otl wi tll I l r iver  1 ' s  r i g h t  arln above elbow. 
In Vehic lc  2 ,  a s l l t ~ a y  f l e ! ~  ou t  s e a r w n ~ ~ d ,  w i t h -  
o u t  co i l t ac t  i n g  a n y  occnpan ts . 
Jiead Res t l t a  i n t s ,  Vch ic lc  2 not, equj.ppctl \!lit h 
Iic?ad s e s  t ~ a i i l t s  (11:nndatory e ffclc t j.vc Ja~iua l 'y  1 , 
1969) ;  would have !-lad l i t t l e  e f f e c t  i f  they 
had beon i n s t a l l e d ,  

Impact P r o t e c t  ion f o r  t h e  Dr iver  f rorn S t e e r i n g  
Contso l  System. Dr iver  1 con tac  Led s t e e r i n g  
wheel v i l h  t ho r ax ,  b u t  was not  i n j u r e d .  

Anchorage of Seats--Passenger C a r s ,  Vu l t i pu rposc  
Passenger  Veh i c l e s ,  Trucks ,  and Buses.  The s e a ~ s  
i n  Vehicl c 2 remained a n c l l o ~ e d  t hrougi~out  t h e  
c r a s h  scql.ience, but were  deIormeci by t 1:e r'eay-- 
ward rebounding motion of t h e  f r o n t  s e a t  occu- 
pan t s  and h a d  sonlt: rearward clisplaccnient . 
Fue l  Tan1;r.i. F u e l  7';rnlt T ' i  11 el1 T-'i.pr?s, a.nd F?ir?! 
Tank C o i ~ ~ i z c t  ions--.Passenger Ca r s .  Tile f il'!es 
p ipc  s e p r i ~ a t e d  from t h e  f u e l  tank on Veh i c l e  2 .  

Dr iver  Educa t ion .  E lde r l y  d r i v e r  of Vehic le  2 
d i d  not  cor:;p~ehenci t he  darl:;er s n d  se13 i ousnt :~: ;  
of her atteli!p.t t o  backup on a limi.tf?cl a c c e s s  
expressway. 

Dr iver  L i cens ing .  Dr iver  2 ' s  1 1 c n ~ i n g  l o s s  ancl 
p robab le  s l o ~ \ ~ c d  r c n c t  ions  due  tc) acl;~:~nccd age 
i n d i c a t e  need t o  l,eexal!linc c lde i - l y  dsixrt?rs  t;o 
be s u r e  they  a r e  s t i l l  capab l e  of c ls iv ing,  

Eme~gency !Iedical S e r v i c e s .  'l'l?c? ambul slice d is- 
patched L O  .the acciclcilt tool; tile \t:':l'oil:; 1'0u1.c 
and a r r i v e d  on-sceuc going southbound i n  tile 
northboucd lane  of t h e  cxprcss!i;ay, rind pa rked  on 
ttie o t h e r  s i d e  of t h e  ~ n e d i n i ~  g u a r d r a i l  frorl  t ne  
c o l l i d e d  v e h i c l e s .  

IJl 'ecsash: B o t h  V c l ~ i c l e  1 and Vehic le  2 were souihbound ou ."I-14. -- 
I ' c t l i c ' m  psccoclcd Vehicl r I. by appi.'osimntcl!. one nil111 t c .  ~ i t  h Ill ' ivcr 2 
itllc~irlillg t o  e x i t  on ral:ll) :yhic!l c!~ar :ncls  t l ' :~f ' r ' ic  sout!?'t~o.~lilrl on North :,Inin 
Stlcct of dl111 Ay\]or, j v e y  2 missecl t h c  lqal,lp n n d  : ? t ( > l : p ~ ~ \  011 t ilc c1X!71'c5S- 

v ' n y ,  t l ~ c n  put. Vcll iclc 2 j i l t 0  rpvcl ' se  t o  b19in:; tile v c l ~ i o l c  inl,o n pos j  t i o n  



s o  a s  t o  p u l l  f o r ~ v a r d  o n t o  t h e  cxj  t ramp. D r i v e r  1 saw V e h i c l e  2 appro:<- 
i rnately 1 mile p r i o r  t o  e x i t  rallip, a.nd a:isu!r!ed t h a t  i t  was ~ a o v i n g  i n  
p roper  d i r e c t i o n .  Dr ive r  1. was d i s t r a c t e d  by t h r e e  c a r s  s t o p p e d  on road  
edge p r i o r  t o  e x i t  ral;;p; when h e  looked ahead ,  t r z v c l i n g  50 mph, i t  was 
t o o  l a t e  t o  a v o i d  a c o l l i s i o n  1vit.h t h e  ],car of V e h i c l e  2 a s  i t  was moving 
rear11;arcl. Dr i v c r  1 appl j -ed  h i s  i ) rnhes ,  sv:c-lrved s l i g h t l y  t o  l e f t  j r :s t  
p r i o r  t o  impact .  D r i v c l  2  i n  vio1:ktion of I.aw by s t o p p i n g  on mininium 
speed  cspressisay nild bncliing w i t h  V e h i c l e  2 i n  a t r a f f i c  l a n c .  1)hys ica l  
eviclencc of g a s  s p i l l . a g e ,  s c u f f ' s ,  and rnrcc1~;nge d e b j T i s  easi1.y d e f i n e d  t h e  
p o i n t  of impact and movements of hot11 v e h i c l e s  upon in~pac  t .  

Crash :  V e h i c l e  1 c r a s h e d  i n t o  r e a r  of J rehic lc  2 ,  r i g h t  f r o n t  t o  -.- - 
l e f t  r c a r ,  a s  Dr ive r  1 bc:;:.nn bral i ing.  These were 110 p~:e-impact s k i d s  o r  
s c u I f s  i'i,onl Vt.hic:Le 1. Iliipact caused Vehiclc: 2 t o  r o t a t e  c o u n t e r c l o c k ~ v i : ~ ~  
from t r a v e l  lal ie  1 (southbouud)  1.600 s o  a:; t o  come t-o f i n a l  r e s t  seven  
f e e t  o f f  ~oadv:,?..y cdgn 011 g i  zvel. shoulcler f:l.cii~g noj , t ! lcast .  Vehicl-e 1 v;ci~t 
forqinrd upon i:npacl; t o  l e f t  c o u n t e r c l o c k v ~ i s z  apprex i m a t e l y  jO, corning t o  
res t  i i l  l a n e  1 (southbound) w i t 1 1  ] .ef t  s i d e  of v e h i c l e  s t r a d c t l i n g  l a n e  
d e l i n e a t  ion  l i n e .  On impact ,  D r i v e r  2 throvyn back i n t o  s e a t ,  t h e n  r e -  
bounticci f 'o rvard  i n t o  s t e e r i n g  wheel and iu:; t r u n ~ e n t  pai lel  s u s t a i n i n g  mi no^ 
c o n t u s j o u s  and a b r a s i o n s  below bo th  knees .  On rebounding back i n t o  t h e  
d r i v e r  s e a t ,  D r i v e r  2 ' s  l c z s  f l e v  up s o  a s  t o  c o n t a c t  the 1ov ;e~  instrument; 
p a n e l .  The p a s s e i ~ g e r  i n  V e h i c l e  2  a l s o  v:cut, baclr t,llcn f o r w a r d ,  and s u s -  
t a i n e d  a  c o n t u s i o n  t o  r i g h t  knee froin c o l i t n c t i n g  i~:sr;:,u!:ient pa11::l s i m i l a r l y  
t o  Dr ive r  2 .  D r i v e r  1 went forward  on ili:l:x-,c t cont:z,ct iiig ~ i n d s l l i . e l d  wit11 
h i s  head. and r e a r  m i r r o r  w i t h  r i g h t  arni ( : ;eparat j .~ig ~ n i ~ r o r  from i t ' s  
mounting) , 1sher::upon he ~ ~ c b o u n d e d  back ini-o h i s  scn  'i i n  his p r i o r  d r i v i n g  
p o s i t i o n .  I ' e h i c l e  2 sust :?  ined  29.-ir,ch cru:.;ll t,o l e i  t r e a r  c o r n e r  w i t h  
danlagc t o  1.ef t cor  iler  ane el, f u c l  ncclc sepc?ra2icd f ro;n f u e l  t a n k ,  bumper 
and t r u n k  a r e a  deformed,  l e f t  l e a f  s p r i n g  ijucltlod, and f r o n t  s e a t  a d j u s t e r s  
d e f o ~ m e d .  V e h i c l e  1 had 2 0 - i l ~ c h  c r u s h  re?.i'v:ard t o  r i g h t  f r o n t  c o r n e r  : \vj.th 
damage t o  f e n d e r ,  g r i l l ,  and hood. S t e e r  iiig rnccl.iar:ism a l s o  dalnagcd w i t h  
s t e e r i n g  wheel I i r n  defori;ied s l i g h t l y  f roln I lle P i r n i  {;rip of d r i v e r  upon 
impac t .  Force  d i r e c t i o n  t o  V e h i c l e  1 12 :00  and t o  Veh ic le  2 6:00.  

P o s t c r a s h :  Xearby p o l i c e  o f f i c e r s ,  ~ 1 - 1 0  were i i l  group of t h r e e  c a r s  
p a r k e a  01: r o a d  edge d i s t 1 , a c t i n g  D r i v e r  1! x s s i s t e c l  D r i v e r  2 and  Passenger  2 
from t h e i r  c a r  i n t o  pol . ice c a r .  D r i v e r  1 c s i t e d  r i i l i o u t  a s s i s t - a r i c e .  No 
f i r s t  a i d  was r e q u i r e d ;  a  d ispatchccl  am'uu!r~nce was iu rned  back 1v!len a l l  
p a r t i e s  invo lved  s tatcci  t h e y  d i d  n o t  need il1c.dicn1 a s s i s t a n c e ,  Alt!lough 
t h e r e  Isas f u e l  s p i l l a g e ,  t h e r e  was no f irc! o r  explosion; no c l iv i ronmenta l  
p rob lems ,  T r a f f i c  i n  e a r l y  a f  ter!loon l ig11t  , and tIlc open southbound 
t r a f f i c  l a n e  ( l a n e  2 )  pe rx i i t t ed  an unhinclcl,ed f low of t j7a f  f i c  . Ilebr is 
inc luded  o i l s  2nd f i le l  a s  :vcII a s  bl'olien g! ~?.ss f  ro;n dnti!nc;ed v e ! ~ i c l . e s ,  but  
l i t t l e  on rond\l;ay, Xost  dcbr  is w a s  on roaci shou ldc i ,  and e s p c l l c d  from 
t r u n k  a r e a  of \ ' ch ic le  2 .  P o l i c e  and ambulance r e s p o n s e  lr;ns pl'ornpt, a l -  
though ambulance n o t  r e c l u i ~ - e d .  There  was sonie c o n f u s i o n  a s  t o  t h e  r o u t e  
t o  t h e  a c c i d e n t  s c e n e  c a u s i n g  t h e  alnbulance t o  appl oi:c11 t h e  a c c i d c n t  s i t e  
go ing  s o u t h  i n  t h e  northbouucl l a n e ;  they  parked oil o p p o s i t e  si.c1i2 o f  medi.an 
guard  b a r r i e r  fixo:;i a c c i d e n t .  T r a f f i c  contifc) l  c o n s i s  Led of b l o c k i n g  l a n e  1 
w i t h  a  p a t r o l  c a r  wi th  f u l l  emergency l i g h t s  011, and a  policeman d i r e c t i n g  
t r a f f i c  southbound on l a n e  2 .  

Causa l  F i ~ c t o r s  211~1 Rt.~'on;:l;i~ntiat i o n s  

The f o l l o n i n g  diagram expla i .1 :~  t h e  numbers u s e d  i n  the nintl'ix c e l l  
columtl. An a s  tcl- islc ( +  ) pl loc . t .d i~ig  a i~rumbcr i n d i c n 1 . v ~  a pos i 1 ive f a c t o r .  
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h la t r ix  Cell  

P r e c r a s h  Crastl  P o s t c r a s h  

Accident  Causa t ioll - 

Huma 11 

V e h i c l e  

Env ironlnent  

Pr  imarv o18 P r i n c i p a l  Causa l  F a c t o r s  

I n j u r y  C a u s a t i o n  

2 

D r i v e r  3 ' s  a w a r e c c s s  of p o l i c e  c a r s  s topped  on 
r o a d  edgc d i s t r a c . t e c l  from h j s  o b s e r v i l l g  t h e  r c a r -  
ward 1nove1:lent of V e h i c l e  2 .  (P l  o b a b l e )  

-- 
3 

6 

9 
--- ---- 

D r i v e r  2 a t t e m p t e d  t o  back yearward  on s h o u l d e r  
and r e g a i n  missed  e s i t  ramp on expressway .  
(Def i n i t c )  

7 

S e v e r i t y  I n c r e a s i n g  F a c t o r s  -*.- ----. 

8 

D i s p l a c e d  r e a r w a r d  moverncnt of hood on V e h i c l e  1 
c o n t a c t e d  w i n d s h i e l d ,  c r a c k i n g  o r  f r a c t u r n i n g  
same, b u t  w i t h o u t  p c n e t . r a t r a . ~ i o n .  ( D e f i n i t e )  

S e a t  adjusters on f r o n t  s e a t  of V e h i c l e  2 de- 
fornled a s  a  r e s u l t  of  r ea rward  movement of f r o n t  
s e a t  from impact .  ( D e f i n i t e )  

Unbel.ted n r  i v e r  1 moved f  or:i'ard c o n t a c  t i n g  wind- 
s h i e l d  and s t e e r  i n g  wheel; however, h i s  i n , ju r  i e s  
were minorm. ( D e f i n i t e )  

T h e  b r a c i n g  and f i ~ 1 1 1  g r i p  of D r i v e r  P o n t o  
s t e e r i n g  v:heel he lped  t o  ninir! i ize h i s  fo rward  
~noveneni- and rcduced i n j u r  ie:;, ( P r o b a b l e )  

D r i v e r  2 and Passenger  2 u n r e s t r a i n e d  b u t  
this had l i t t l e  i f  any e f f e c t  on i n j u ~ y  s u s t a i n e d .  
( D e f i n i t e )  

T h e  a s h t 1 . a ~  i n  V e h i c l e  2 s c p a r a t c d  from i ts  
ins t rumcn  1 p a n c l  mor~nted p o s i t  i on  a n d  f l c w  r , ea r -  
ward upon i ~ n p a c t .  T h i s  cons  t i t u t c d  a n  unguided 
l n i s s i l c  ~ , ' i . t h i n  t h c  passenger  compartnlent which 
c o u l d  have been i n  j:clsy-psocluc i n g .  ( P ~ o b a b 1 . e )  

S e n t  dr?fol ' lnation i n  Ychiclt? 2 and i t s  movement 
~ - e a r ~ \ j ; n ~ - d  c;issipntcct ene rgy  ~viiich c o u l d  have r c -  
s u l t c c l  i1.1 v!!~i!,lns!l t o  D1.ivc?13 2 and  Passcuger  2 
had t h e  sc:irs ;lot yiolcled  hen bo th  Tllont s e a t  
o c c u p n n t s  ~ c b o ~ ~ n d c c l  reai'v:a~,ct. ( P r o b a b l e )  



M a t r i x  C e l l  Explana t ion  

S e p a r a t i o n  of break-away r e a r v i e w  m i r r o r  o f  
V e h i c l e  1 by c o n t a c t  of D r i v e r  1 l e s s e n e d  
i n j u r y .  ( D e f i n i t e )  

R e l e v a n t  C a u s a l  F a c t o r s  

The h c a r i n g  l o s s  of  D r i v e r  2 a s  s h e  was 
r o c c i v  i n g  (11: i v  i n g  i n s  t ~ u c t i o n s  from t!le r i g h t  
f r o n t  passeng:.c!r i n  V e h i c l e  2  he lped  i n  h e r  
misil1terpl'cl:illl1;iii proper  p o i n t  of ex  i t  11-14, 
(Pr oba bl  e )  

D r i v e r  1 slowed when obse rved  s t o p p e d  c a r s  on 
r o a d  edge of expressway . ( D e f i n i t e )  

D r i v e r  2  u n f a m i l i a r  w i t h  roadway and e x i t  a r e a .  
( D e f i n i t e )  

D r i v e r  2 ' s  concern  f o r  i l l  daugh te r  may have 
had an a d v e r s e  e f f e c t  on her  d r i v i n g  a l e r t n e s s .  
( P o s s i b l e )  

Passenger  i n  V e h i c l e  2 c o l l a b o r a t e d  i n  maneuver 
of  back ing  t o  r e g a i n  missed e x i t  ramp. ( D e f i n i t e )  

Damage t o  f u e l  sys tem on V e h i c l e  2 r e s u l t e d  i n  
f u e l  s p i l l a g e  and p o t e n t i a l  f i r e  h a z a r d .  (Def i - n i t e )  

7 The t h r e e  c a r s  s t o p p e d  on edge of M-14 roadway 
were d i s t r a c t i n g  t o  southbound ~ n o t o r i s t s .  
( D e f i n i t e )  

P o s t c r a s h  F a c t o r s  

Route of ambulance t o  a c c i d e n t  s i t e  i n d i c a t e d  
i r r e s p o n s i b l e  behav i o r  of d r  i v e r  . Ambulance 
d rove  ulrong way on s e c t i o n  of expressway t o  
r e a c h  a c c i d e n t  s i t e .  ( D e f i n i t e )  

S topped ambulance f a c i n g  southbound on t r a v e l  
l a n e s  on nor t  h!~ound 11-1 4 w a s  s t a r t l i n g  and a  
p o t e n t i a l  s o u ~ c c  f o r  a d d i t , i o n a l  a c c i d e n t s  t o  
nor thbounci nio1,or is ts .  ( P r o b a b l e )  

T r a f f i c  Snf e t  y Progrnni S t a n d a r d  "4,  D r i v e r  
E d u c a t i o n  and 4 5 ,  D r i v e r  L i c e n s i n g ,  be 
r e e v a  lua  t e d  and i r n p r ~ \ ~ e d  w i t h  prov is i o n s  
f o r  u p d n t  ing  cl17ivcr s k i l l s ,  p a r t  i c u l n r l y  
t h o s e  o f  eldcj l , ly d l . i ~ ~ > l ' s ,  s o  t h a t  t l l e i r  
knowlc~c l~e  of r hc !iig!i?\ny t r n l ~ s [ ) o r  t a t  i o n  
systcni  will bc? cnn:;is  t ~ ~ n t '  w i th  the  i n c r e a s i n g  
cornglcs i ty  of t octny ' s  csp1,css\\ln ys . 
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CASE PA-4-314 
CASE SUAI?,IARI' 

I d e n t i f i c a t i o n  

Accident occur red  on Plymouth Road a t  Bishop S t r e e t ,  c i t y  of Ann 
Arbor ,  Washtenaw County, Michigan, on Wednesday, September 20,  1972 a t  
1707 o ' c l o c k .  Area r e s i d e n t i a l .  Two passenger c a r s ,  head-on c o l l i s i o n .  
I n j u r y  s e v e r i t y  AIS* code 01, minor. 

Ambience 

C lea r  sunny a f t e r n o o n ,  temperature  7 0 ° ~ ,  r e l a t i v e  humidity 35%, wind 
10 mph from t h e  s o u t h e a s t .  Roadway dry .  

Highway 

Plymouth Road, major a r t e r i a l ,  34 f e e t  wide; 3 - lanes ,  c e n t e r  l a n e  
for l e f t  t u r n  on ly .  No d i v i d e r .  Wel l - t rave led ,  well-maintained a s p h a l t .  
Packed d i r t  shoulder  on no r th  s i d e ,  21  f e e t  wide; 6-inch* c u r b  on sou th  
s i d e .  Roadway s l i g h t l y  curved;  l e v e l  a t  a cc iden t  s i t e ,  -liO grade  west 
t o  e a s t ,  -10 grade e a s t  t o  west .  Only l i g h t i n g  two mercury vapor lumi- 
n a i r e s .  Within a q u a r t e r  mi le  r a d i u s ,  no driveways or  i n t e r changes ,  
t h r e e  i n t e r s e c t i o n s ,  15 u t i l i t y  p o l e s ,  and 30 t r e e s .  

T r a f f i c  Con t ro l s  

Speed l i m i t  pos ted  a t  40 mph. S o l i d  and i n t e r m i t t e n t  yellow l e f t  
t u r n  l a n e  d e l i n e a t o r s ,  good v i s i b i l i t y .  T r a f f i c  s i g n s  included "Center 
L e f t  Only," ?'No Fark ing ,"  and speed l i m i t .  No s i g n a l s .  

Veh ic l e s  - 
Vehicle  1, passenger c a r ,  1971 Ford Mustang, 2-door hard top ,  odometer 

22,314 m i l e s .  No i n d i c a t i o n  of v e h i c l e  i n spec t ion  ( p e r i o d i c  v e h i c l e  in -  
s p e c t  ion not mandatory i n  II ichigan) . Manual t r ansmis s ion ,  no power 
a c c e s s o r i e s .  Padded upper ins t rument  pane l ,  s u n v i s o r s ,  a r m r e s t s .  Lap 
b e l t s  and upper t o r s o  ~ e s t r a i n t s  a v a i l a b l e .  No v e h i c l e  d e f e c t s ,  no 
recorded  maintenance.  Vehicle  1 s ~ s t a i n e d  13 inches of f r o n t a l  c r u s h ;  
s h e e t  metal  damage t o  hood, l e f t  f r o n t  f e n d e r ,  bumper, g r i l l  and r a d i a t o r .  
VDI* : 12-FYEW-2. 

Vehicle  2 ,  passenger c a r ,  1964 Slercury Comet, 2-door sedan ,  odometer 
g r e a t e r  than  70,000 m i l e s .  No i n d i c a t i o n  of v e h i c l e  i n spec t  ion ( p e r i o d i c  
v e h i c l e  i n spec t ion  not mandatory i n  AIichigan) . No power a c c e s s o r i e s ,  
manual t r ansmis s ion ;  l i g h t  padding on a rmres t s  , no o t h e r  padcied components. 
No r e s t r a i n t s  a v a i l a b l e .  No v e h i c l e  d e f e c t s ,  no recorded maintenance; 

- 
* Alner i can  hiedicnl Associa t i o n  Abbreviated I n j u r y  Sca l e  (AIS) . 
* Six- inch c u r b  s t anda rd  i n  c i t y  of Ann Arbor,  Michigan. 

* Vehicle  Deformation Indes  ( V D I )  . 



wel l -main ta ined  appearance ,  o n l y  minor body r u s t  c o n s i d e r i n g  model yea r  
and geographic  a r e a .  F r o n t  s h e e t  m e t a l  damage t o  l e f t  f r o n t  f e n d e r ,  
hood, g r i l l ,  and bumper; 6 i n c h e s  of c r u s h .  VDI:12-FYEW-1. 

Occupants  

Dr ive r  1, 19-year-old Black f e m a l e ,  63  i n c h e s ,  and 130 pounds. 
Three  y e a r s  of  v e r y  l i m i t e d  d r i v i n g  e x p e r i e n c e ;  d u r i n g  month p r i o r  t o  
a c c i d e n t ,  had d r i v e n  300 miles w i t h  i t .  T r a v e l i n g  from p l a c e  of  work 
i n  Y p s i l a n t i  t o  b a b y s i t t e r  i n  Ann Arbor ,  then  p lanned t o  p i c k  up husband 
a t  U n i v e r s i t y  of Blichigan H o s p i t a l .  Seven m i l e s  from o r i g i n ,  two m i l e s  
from f i r s t  d e s t i n a t i o n .  Adequate ly  f a m i l i a r  w i t h  V e h i c l e  1 ;  n o t  v e r y  
f a m i l i a r  w i t h  r o u t e  having t r a v e l e d  i n  o n l y  abou t  a  dozen t i m e s .  Com- 
p l e t e d  two-phase d r i v e r  e d u c a t i o n  c o u r s e  i n  h igh  s c h o o l ,  i n c l u d i n g  on-road 
and  c lassroom t r a i n i n g .  O v e r a l l  p h y s i c a l  c o n d i t i o n  good, v e r y  f a t i g u e d ;  
under s t r e s s  from l i f e  s i t u a t i o n ,  a f r a i d  of d r i v i n g .  No a l c o h o l  invo lved .  
Dr ive r  u n r e s t r a i n e d .  I n j u r i e s :  o v e r a l l  s o r e n e s s ,  e s p e c i a l l y  t o  t h o r a x .  
I n j u r y  s e v e r i t y  AIS code 01,  minor.  

D r i v e r  2 ,  25-year-old Caucas ian  female ,  64 i n c h e s ,  and 135 pounds. 
E i g h t  y e a r s  d r i v i n g  e x p e r i e n c e ,  a v e r a g i n g  8,000-10,000 m i l e s  per  y e a r .  
D r i v i n g  from work i n  Ann Arbor t o  home; t h r e e  m i l e s  from o r i g i n ,  q u a r t e r  
mile from d e s t i n a t i o n .  Owned c a r  f o u r  y e a r s  and drove  i t  r e g u l a r l y ;  
t r a v e l e d  r o u t e  d a i l y  f o r  p a s t  s i x  months.  Completed two-phase d r i v e r  
e d u c a t i o n  c o u r s e  i n  h igh s c h o o l .  O v e r a l l  p h y s i c a l  and menta l  c o n d i t i o n  
good. U n r e s t r a i n e d  d r i v e r  s u s t a i n e d  s o r e n e s s  t o  t h o r a x .  I n j u r y  s e v e r i t y  
AIS code 01,  minor .  

S t a n d a r d s  

The f o l l o w i n g  T r a f f i c  S a f e t y  Program S t a n d a r d s  (TSPS) were s p e c i f i -  
ca l ly  r e l e v a n t  t o  t h i s  c a s e :  

TSPS #4  D r i v e r  L i c e n s i n g .  D r i v e r  1 may n o t  have had d r i v e r  
1 i c e n s e  . 

TSPS #5 D r i v e r  Educa t ion .  D r i v e r  1 v e r y  t i r e d ,  c l a imed  
b lack-ou t ,  d i d  no t  seek  medica l  h e l p  p o s t c r a s h .  
D r i v e r  e d u c a t i o n  c o u r s e s  need t o  c a u t i o n  s t u d e n t s  
t h a t  f a t i g u e  c o n t r i b u t e s  t o  au tomobi le  a c c i d e n t s  
and t o  emphasize prudence of s e e k i n g  immediate 
med ica l  t r e a t m e n t  a f t e r  a c c i d e n t ,  even when in-  
j u r i e s  seem minor .  

TSPS #15 

D e s c r i p t i o n  

P o l i c e  T r a f f i c  S e r v i c e s .  biedical  t r e a t m e n t  n o t  
r e q u e s t e d  f o r  D r i v e r  1 who may have t e m p o r a r i l y  
l o s s  c o n s c i o u s n e s s  due t o  some medica l  r e a s o n ;  . 
h e l p  s h o u l d  have been s o u g h t .  D r i v e r  1's d r i v e r  
license number n o t  r e c o r d e d  on p o l i c e  r e p o r t .  

P r e c r a s h :  V e h i c l e  1 headed sou thwes t  a t  30 mph, V e h i c l e  2  n o r t h e a s t  
on Plymouth Road a t  35 mph, bo th  i n  r e s p e c t i v e  l a n e s .  V e h i c l e  1 d r i f t e d  
t o  c e n t e r  l e f t - t u r n  l a n e ,  t h e n  c r o s s e d  i n t o  westbound l a n e  of t r a f f i c .  
D r i v e r  2 f i r s t  though t  Dr ive r  1 i n t e n d e d  t o  t u r n  down Bishop,  bu t  when 



she  r e a l i z e d  Driver 1 wasn't  t u rn ing ,  she braked t o  20 mph p r i o r  t o  
impact. Driver 1's f a i l i n g  t o  have her veh ic l e  under c o n t r o l  and d r i v i n g  
t o  l e f t  of c e n t e r  l i n e  both v i o l a t i o n s  of t r a f f i c  laws. Po l i ce  c i t e d  
Driver 1 f o r  hazardous d r i v i n g .  No precrash  phys ica l  evidence , s k i d s ,  
o r  s c u f f s .  

Crash: On impact, Vehicle 1 r o t a t e d  45' c lockwise,  Vehicle 2 - 
r o t a t e d  25' counterclockwise.  Both veh ic l e s  came t o  f i n a l  r e s t  i n  the  
eastbound l ane ,  s l i g h t l y  turned toward c e n t e r  of roadway, approximately 
s i x  f e e t  a p a r t .  Both d r i v e r s  thrown forward i n t o  s t e e r i n g  wheel, then 
rebounded backwards i n t o  t h e i r  s e a t s ,  Contact with s t e e r i n g  wheel caused 
o v e r a l l  so reness ,  e s p e c i a l l y  t o  thorax ,  of Driver 1, and soreness  t o  
thorax  of Driver  2.  Vehicle 1 had shee t  metal  damage t o  hood, l e f t  f r o n t  
f ende r ,  bumper, g r i l l ,  and r a d i a t o r ;  13 inches of f r o n t a l  c rush .  Vehicle  2 
sus t a ined  s i x  inches of f r o n t a l  c rush  and shee t  metal  damage t o  l e f t  f r o n t  
f ende r ,  hood, g r i l l ,  and bumper. D i rec t ion  of f o r c e  12:OO o ' c lock  t o  both 
c a r s .  

Pos tcrash:  Both d r i v e r s  e x i t e d  themselves. Passerby c a l l e d  po l i ce  
who a r r i v e d  promptly cons ider ing  heavy t r a f f i c ;  no ambulance summoned. 
No f i r s t  a i d  adminis te red .  Radiator  f l u i d  leaked from both v e h i c l e s ;  
p i eces  of g r i l l  and headl ight  g l a s s  on roadway. No f i r e s  o r  explos ions .  
T r a f f i c  congest ion on Plymouth Road worst i t  had been i n  r ecen t  years  
( s e e  N a r r a t i v e ) ;  po l i ce  routed  t r a f f i c  around acc ident  i n t o  two open l anes .  

Causal Fac to r s  and Recommendations 

The fol lowing diagram exp la ins  t h e  numbers used i n  t he  matr ix  c e l l  
column. An a s t e r i s k  ( * )  preceding a  number i n d i c a t e s  a  p o s i t i v e  f a c t o r .  

Precrash Crash Pos tcrash  

Human 1 2 3  

Vehicle 4  5 6 

Environmental 7 8 9 

Matr ix C e l l  Explanation - 
Accident Causation 

Primary or  P r i n c i p l e  Causes 

Driver 1 crossed  i n t o  opposing l ane  of 
t r a f f i c  i n t o  path of Vehicle 2 .  (Def in i t e )  

Seve r i ty  Increas ing  Factor  

Driver 2 saw Driver e n t e r i n g  her lane and 
braked, thus  decreased acc ident  s e v e r i t y .  
( D e f i n i t e )  

Relevant C o n d i t i o n s  

Driver 1 f a t i g u e d  from l o s s  of s l e e p  and 
long work day. ( D e f i n i t e )  



Matrix Cel l  - 

Injury Causat ion 
* 

Postcrash Factors - 

Recommendations - 
1 

E x ~ l a n a t  ion 

Re levant Cond it ions (con t inued) 

Driver 1 under s t r e s s  w i t h  assumption of new 
r e spons ib i l i t i e s  i n  marriage, new baby, and 
job. Driver 1 a l s o  inexperienced d r ive r ,  
a f r a i d  to  dr ive  husbands ca r .  ( ~ e f  i n i t e )  

Driver 1 experienced momentary loss  of 
consciousness. (Probable) 

Minor i n ju r i e s  t o  Driver 1 and Driver 2 would 
have been prevented had they worn r e s t r a i n t s .  
(Defini te)  

Ambulance should have been summoned fo r  Driver 1 
who may have had a medical problem causing her 
t o  black-out . (Defini te)  

Driver 1's l i cense  number should have been 
recorded on t r a f f i c  accident r epo r t ,  

Driver education courses should s t r e s s  t ha t  
people who a r e  fat igued and under s t r e s s  should 
avoid dr iv ing . 
I 

Emergency medical treatment should always be 
made avai lable  when a dr iver  has loss  of 
consciousness, even momentarily. 
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w i t h  a s c a  . , , .i 1- plly:; ica!. cond:i. 1. i o c  good ; had c y s t  Fc growt 11 i n  n2ck 
and. si:?..f t of r-ii:;llt f c ! n u ~ ,  g r o ~ c t h  p r e s e n t  tlil 'r-!~. y ea r s  and becoming ]nore 
seve l  c .  ?,leilt6..l cond i  t j c,;: unirnov;n; pos tcltas!l secnicd t o  be  very  dramatic: 
2nd j> i :~~d0- -11)7~i~ t r  i c a l  . 1;0 alcohol .  iizvolved. No i~: , jury o t h e r  t han  coin- 

p l a i n t  of pair1 i n  r i g h t  fcn:ul8. I n j u r y  Scvc17ity AIS code 01,  minor .  

S tar~d;:r cls -.-... --.--. 
* *. $ 

?'he f ollol~:i)lg; T ~ r a ! ' f  i c  S a f e t y  Pl'c>gram St,nndnj7d (TSPS) j.s s p e c i f i c a l l y  
re lev i in t  to this I : ~ S C :  

TSPS $14 I)ctlo:; ti71'.nn Sa.Cc:ty , E)sc.r\:iistinp; CJ-oss\valk 1 i n e s  
oil C'ati.~es j.nc E l l ' e t :  t I?al'cl.:r v i s  i l l1  e ;  no t ~ a l f  i c  
c o n t l ~ o l s  f o r  p c c l c s t ~ i . a ~ i  cl*o.ssil?g; need t o  tclacll 
ch i  l.drcn c a u t i o n  i n  c r o s s i n g  s t r c e t s .  

1 )~~ t : c s~as l i :  Vohic le  headed west on CatI:c~.ine i n  o u t s i d e  l a n e  a t  5 .--.- ---- 
~nph.  E1~1:,7<?13 i i ? L c : ~ d e ~ i  l o  -Lu~n  l'i;;i~.L on Xoi-l.11 :,,Inj.n Si;llcct one ))lock west 
of acciclent sire:. Pedesi.lliail  st.c:)pccl o f  1 lrnCf i c  isl:? nd s o u t h  of a c c i -  
dent s i t e ,  crossecl t\l;o l.:ines of cnslbotl~lcl i l l n . i ' f i c ,  and one l::.ne of 
v:estboui:r.-1 t mi' i ic :  wilic11 \vns bacicetl u p  J'l'o~il K c , l b t l i  Ma i n  S t r e e t .  \ 'iitllout 
checlt in::- f o~ 1.1 c>?r.n~lce, 17r:des-t~ i.2 n cntel'eci c;iltzj.de w c ! s  tbound l a n e  d i r e c t l y  
i n  pa i h oi' Cheirl 'ole I: No\':L. JIrj.vc~1' d i d n '  t scc  pcdestl ' i : l l l  u n t j  I. she s t epped  
iul;o h i s  l a n e ;  Ihcn Ile l~snl . ;c>d,  lc:'til ing  til18cc Sec-t of \vheel slt i d  marks. 
No t r a f  S i c  vio'1.n t i ons  on pal, t of e i  t h c r  d i - i ve r  O Y  pcc l c s t l~ i an .  

C l~ash :  L e f t  f r o n t  corl:e13 of v e h i c l e  h i t  p c d c s t  l . i a n l s  r i g h t  l e g  and - 
h i p ,  ;~~,--T'~IYC:\ '  ; I C ~ '  f oic.n15d ahou t foiir f (:el . Pcdes t~ i a n ' s  f i ilnl r e s t i n g  
p o s i t i o ! ~  on lc-f 'l .  sicic, J':ici~i;:. :,;oul.li: co i ! l l~ l f l i~~c t l  of pa in  i l l  sic;;l~t femur 
flfoin c o n t a c t  \I, i ( ;I 7;iitlict:l.c. '.;o vc11i.cl.c. dnri,n:;c; t i i r r ch t  ion of I 'orcc t o  
v e l ~ i c l c ,  I 2 : 0 0  i r f c l 3 ~ k .  



1'1, (.: c 1. r; s h C r a s h  PO:; tcrli?:<h 
-.-I ---.. 

liuna n 3 i 

Xatr  is C e l l  Exp: l : !~~. t  j on ---...---- - --., . --. .-. - -- 
Act i d c n t  Causs t i o ?  

J'l'iii~:: 1';)' 01: Pl'j n c i p l e  Causes ---- - -.- -- .- --. 
P e e  . Y  i i t  c i  (Dcf i t i i t e j  

-. . 
Acc idc;:-i o c c ~ . ; . ~ ~ i , ~ ' d  i n  o i  ricjl soc t j ~ 1 . 1  of 6 i 1 . y )  
w h i c : l !  i:; n o t  ~ i : ! : l j  $;ncid t,o 1;nntlle r11si1 h o ~ 1 ~  
t ~ a i  i <LC r ~ i l c l  ?;;t~icli 1;:;s $21 c: p1'0visio1is 
f o ~  j J ~ d ~ ~ I i ' i ; i i ~  C L ' O S S ~  t i ; - ,  (1)ef i n  i t  e )  

Sc\lc.!'i i !.l 11lc1'cns j ug  Fat lo) .  
-%-. . --.--..- ---*. .."-----...---., 

l~eclc:,l i ' i c  :I p!'cc!> is t j 11;:. c y s t i c  p : ~ ~ i ) \ c i - l l  O i l  ~ i g ; ! i  t 
j ~ ~ 1 1 1 1 ,  :ip;xI'nVa t c.d by ctj:ii-:;ct. wii.11 ~ < - : i i  i c l  c and 
niuy i!;:i7c: l)c?e~! :cc?d~'cc! of all.egcc1 p:t j.11, ( I - ~ ~ o ~ ~ ~ L ~ ~ ~ ~ J )  

Pnibu l:incc? rc:;t)onsc ~ ~ ' C ) I I I J ) I  ; use of s p l i n t  and 
backboa] d g l ' o l :~?~ .  p17c!cnii i i o n s .  (Ilcf i n i t e )  

Yihitc p o l i c c  ~ ~ ~ n i . n t n i t ~ c d  calm i n  f a c e  o.f t lost i1 .e  
b l n c ~ l ;  c.l*ov,.cl . ( I'I~OI~;II)I c )  

pol. j.c:c ii:ai~it;i i~!c\d sn;oo ti1 t r n f  l ' ic T l o i v  a f  t c r  
acc i r lc r l t  . ( I W j  i ~ ~ i t t ? )  



BIat,l9i ?; Cel l  

I't?dcsl-~'i:ln c\ti\li-nt ion I I O C C ~ ; S ~ I - J ~ ,  I.,cginn i n g  w i t h  
ve;'jr :;;:la11 c l i j l d ~ c n ;  ~ l l ~ i l l d  bo 1):il.t of a 3 1  
snf'c: I ;y p170[;~,;~r!c; . 
I 'cc~c:~ tr j .an c.rc~.;:, i ~ i g  :: i :\nr; and cl  ~ici:;clnllc mnr l t  ings 
at; a(:(: i t l i !nt ,  :, i i c w o u l c i  bib I ~ c l  p.Iu i . 





THE LY IVERS ITY OF ICH I GAN 
HIGHiYBY SAFETY RESLiSCH IXSTITUTE 

CASE $AA-316 
CASE SVtIlIARY 

I d e n t i f i c a t i o n  

Acc iden t  o c c u r r e d  a t  t h e  i n t e r s e c t i o n  of Arkona Road and 
S a n f o r d  Road, i n  r u r a l  a g r i c u l t u r a l  a r e a  a d j a c e n t  t o  town o f  
Mi lan ,  Augusta Township, I.Jashtenaw Countv , 11 i c h i g a n  , on Monday, 
October  2 ,  1572,  a t  0820 hours .  School  bus and passenger  c a r ,  
o b l i q u e  T-type i n t e r s e c t i o n  c o l l i s i o n .  I n j u r y  s e v e r i t y  AIS* 
code 33 ,  s e v e r e ,  non- th rea ten ing .  

Ambience 

D a y l i g h t ;  c l e a r  and sunny;  u n l i m i t e c  v i s i b i l i t y .  Tempera ture  
54O, r e l a t i v e  h u a i d i t y  91%, wind 4 mph from s o u t h w e s t .  Roadway d r y .  

, Highway 

Arkona Road, 24 f e e t  wide,  and Sanfclrd Road, 20 f e e t  wide ,  
b o t h  2 - l ane  l o c a l  r ~ a d w a y s .  No d i v i d e r .  Brkona newly s u r f a c e d ,  
S a n f o r d  well-%: z v e l e d  acd  well n a i n t a i n e c . ;  Arkona--concrete,  
Sanford--asphal t  . Grass  s h o u l d e r s .  Bot!! s t r a i g h t ,  l e v e l ,  and 
crowned for  d r a j  nage. Xo l i g h t i n g .  Acccbsses w i t h i n  a  q u a r t e r - m i l e  
r a d i u s  of  Arkssa: no drivey:ags,  12  u t i ' i t y  p o l e s ,  no t r e e s ;  of 
Sanford :  1 dri-deway, 8 u t i l i t y  p o l e s ,  5 t r e e s .  The o n l y  r e c o r d e d  
a c c i d e n t  a t  t h i s  l o c a t i o n  is a n o t h e r  bus , ' car  a c c i d e n t  t h a t  o c c u r r e d  
i n  1967. A copy o f  t h e  acc ic ient  r e p o r t  : .s  shown ia Appendix B .  

T r a f f i c  C o n t r o l s  

Speed l i m i t  40 niph--posted on Arkon::, by s t a t u t e  on S a n f o r d .  
I n t e r m i t t a n t  ye l low c e n t e r  l i n e ,  v i s i b i l  . t y  good. "Dead End Road" 
and "Speed L i m i t  40" s i g n s  on Arkona; " ' i ' .eldw s i g n s  on Sanford .  
No s i g n a l s .  

V e h i c l e s  

V e h i c l e  1, s c h o o l  bus ,  1970 I n t e r n a x i o r a l  H a r v e s t e r  L o a d s t a r  
1600 w i t h  a  IVagre body; odometer 38,166 , ? i l e s ;  e x t e r i o r  chrome ye l low 
w i t h  b lack  s t r i p e s .  Inspect i .on  s t i c k e r  ~ 3 8 1 8  d a t e d  February  1, 1972.  
No power a c c e s s o r i e s  o r  padded component:;; z i r  b r a k e s .  Lap b e l t  
a v a i l a b l e  f o r  d i r i v e r  o n l y  ( b u t  n o t  u s e d ) .  V e h i c l e  i n  e x c e l l e n t  
c o n d i t i o n ,  no d e f e c t s ;  s i x  new t i r e s  a t  36 ,035  m i l e s ;  a t  37 ,837 
miles b r a k e s  checked and a d j u s t e d ,  c l u t c h  a d j u s t e d ,  l u b r i c a t i o n ,  
c a r b u r a t o r  r e p i z c e d .  Damage t o  s t e e r i n g  g e a r  box, roof  d e n t e d ,  
f r ame  s h i f t e d  t o  r i g h t  6 i n c h e s  i n  e n g i n e  coc~par tmen t  a r e a ,  f r o n t  
l e a f  s p r i n g s  s h i f t e d  t o  l e f t  f e a d e r ,  sne;t m e t a l  damage t o  hood, 
bumper, and g r i l l  (8 i n c h e s  of  c r u s h  t o  f r o n t  bumper),  bumper mount 
p a r t i a l l y  s e p a r a ~ e d .  S i g n i f i c a n t  f i n d i n g :  no shoe s e p a r a t i o n  from 

* American I I e d i c a l  A s s o c i a t i o n  Abbrev ia ted  I n j u r y  S c a l e  (AIS) , 



r e i n f o r c e m e n t  web; p a s s e n g e r  compartment i n t e g r i t y  remained i n t a c t .  
P r imary  VDI*  : 10-LFE'IV-2, secondary  V D I :  00-LDHi';-1, 

V e h i c l e  2 ,  p a s s e n g e r  c a r ,  1964 Dodge D a r t  1 7 0 ,  2-door s e d a n ;  
odometer 62,567 m i l e s ;  s i l v e r y  b l u e  e x t e r i o r ,  l i g h t  b l u e  i , n t e r i o r .  
No i n d i c a t i o n  of v e h i c l e  i n s p e c t i o n  ( p e r i o d i c  v e h i c l e  i n s p e c t i o n  
n o t  mandatory i n  : , I ichigan) .  Automat ic  t r a n s m i s s i o n ;  no power 
a c c e s s o r i e s ,  no p a d d ~ d  conpocen t s .  Af ter -market  sea t  b e l t s  i n  
f r o n t  s e a t .  3ocy bnclly r u s t e d ;  b r a k e  l i n i n g s  and drums h e a v i l y  
grooved,  L a s t  r e c o r d e d  main tenance  a t  46 ,750 m i l e s  on F e b r u a r y  26 ,  
1970, c o n s i s t e d  02 o i l  change,  new o i l  f i l t e r ,  and l u b r i c a t i o n ,  
E x t e n s i v e  damage t o  l e f t  s i d e ,  r i g h t  s i d e  and r o o f .  S i g n i f i c a n t  
f i n d i n g s :  gas  t ank  defollmed on l e f t  s i d e  and r i g h L  f r o n t  c o r n e r ,  
t ank  c o i l t a c t  -6vith shock a b s o r b e r  mount c a u s e d  f ue? l e a k a g e ;  r i g h t  
f r o n t  b r a k e  l i n e  craclred , j u s t  b e f o r e  moilrt l e a d i n g  t o  r u b b e r  h o s e ;  
r i g h t  upper  door  h i n g e  s e p a r a t e d .  P r imary  VDI:02--RDAW-6; s e c o n d a r y  
V D I  : 00-TPGIY-3. 

Occupants  

D r i v e r  1, 55 y e a r s ,  f e m a l e ,  C a u c a s i b n ,  67 i n c h e s  and 175 pouilds, 
Had been d r i v i n g  s c h o o l  bus 21  y e a r s .  D l i v i n g  on r e g u l a r  s c h o o l  
r o u t e  t o  p i c k  up s t u d e n t s ;  :vas 20 minutes  i n t o  second  r o u t e ,  r u n n i n g  
a few m i n u t e s  ahead of s c h e d u l e ,  F a r n i l i z r  w i t h  v e h i c l e ,  which s h ~ ?  
d r o v e  e v e r y  scll.col day ,  and w i t h  r o u t e ,  vfhich she t r a v e l e d  f o i ~ r  
t i m e s  a day.  ? ; rde rven t  a  summer c o u r s e  I n  1972 f o r  s c h o o l  bus  
d r i v e r s  a t  E a s ~ ~ r n  ?, i ichigau U n i v e r s i t y ,  : :psi l .ant i ,  >,I ichigan.  
Physical  and m c r t a l  condition good. No a l c o h o l  o r  d r u g  invo lvement ,  
D r i v e r  u n r c s t r n ~ . n e d .  I c j u r i e s :  mult ip: .e  s u p e r f i c i a l  l a c e r a t i o n s  
and a b r a s i o n s  t o  f o r e h e a d  and s c a l p ,  extzlnding t h r e e  i n c h e s ,  
s u p e r i o r  t o  h a i r l i n e ,  1- inch t e a r i n g  l a c r ! r a t i o n  c e n t e r  f o r e h e a d ,  
minor l a c e r a t i o n  l e f t  cheek.  3 i n c h  x 7 : n c h  c o n t u s i o n  p o s t e r i o r  
l e f t  s h o u l d e r ,  3 i n c h  x 2 i n c h  c o n t u s i o n  p o s t e r i o r  r i g h t  arm o v e r  
d e l t o i d  m u s c l e ,  contused e lbows,  4 i n c h  :: 5 i n c h  c o n t u s i o n  l e f t  h i p ,  
c o n t u s i o n  l e f t  lower back,  l e f t  knee  a b Y e . ~ s i o n ,  f r a c t u r e  of f i r s t  
lumbar v e r t e b r a .  I n j u r y  s e v e r i t y  AIS cotle 03 ,  s e v e r e ,  n o n - t h r e a t e n i n g .  

P a s s e n g e r s ,  V e h i c l e  1, See  Bus Diagram on a t t a c h e d  sheet, 

A2, 1 2  y e a r s ,  f e m a l e ,  C a u c a s i a n ,  62 i n c h e s  and  103 pounds ,  
I n j u r  ics:  minor buclps and  s c r a t c i i e s .  I i i ju ry  s e v e r i t y  AIS code  01 ,  
minor ,  

A3, 11 yer i r s ,  ma le ,  Caucas ian ,  59 i i l ches  and 87 pounds ,  
I n j u r y  s e v e r i t y  AIS c o d e  00,  no i n j u r i e s ,  

A4, 1 3  y e a r s ,  m a l e ,  C a u c a s i a n ,  62 i n c h e s  and 104 pounds.  
I n j u r y  s e v e r i t y  AIS code  00,  GO i n j u r i e s .  

AS, 1 2  y e a r s ,  ma le ,  C a u c a s i a n ,  57 i n c h e s  and 95 pounds.  
I n j u r y  s e v e r i t y  AIS code  0 0 ,  no i n j u r i e s .  

A6, 1 2  y e a r s ,  male .  Caucasian,  60 i n c h e s  aud 9 5  pounds.  
I n j u r y  s e v e r i t y  41s code  00, no i n j u r i e s .  

* V e h i c l e  D?Pc '~ 'nn t  i o n  Index (i'D1) , i n  a c c o r d a n c e  v i t h  recommended 
p r a c t i c e  of v e h i c i - e  a c c i d e n t  d e f o r n a t i o n  c l a s s i f i c a t i o n  as  se t  f o r t h  
i n  SAE T e c h n i c a l  Repor t  3 2 2 4 n .  and c u l , r c n t l y  u t i l i z e d  i n  NHTSA 
sponsort?d 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  . ~ n v e s t i g a t i o n s .  





A 7 ,  12  y e a r s ,  f emale ,  Caucas ian ,  h e i g h t  and we igh t  unknown, 
I n j u r i e s :  c o n t u s i o n  r i g h t  upper l i p  and cheek ,  s u p e r f i c i a l  
l a c e r a t i o n  t o  l e f t  thumb, and c o n t u s i o n  t o  r i g h t  f o o t .  I n j u r y  
s e v e r i t y  AIS code  01 ,  minor ,  

A8, 14 y e a r s ,  f emale ,  Caucas ian ,  60 i n c h e s  and 110 pounds.  
I n j u r i e s :  minor c o n t u s i o n s  (non-specif  i c )  . I n j u r y  s e v e r i t y  AIS 
code 01,  minor.  

A l l ,  1 5  y e a r s ,  female ,  Caucas ian ,  63  i n c h e s  and 131 pounds. 
I n j u r i e s :  c o n t u s i o n  c e n t e r  f o r e h e a d ,  and 14-inch l a c e r a t i o n  t o  
lumbar a r e a .  I n j u r y  s e v e r i t y  AIS code 0 1 ,  minor .  

A12, 18 y e a r s ,  male ,  Caucas ian ,  72 i n c h e s  and 165  pounds. 
I n j u r y :  mid-back s t r a i n .  I n j u r y  s e v e r i t y  AIS code 01 ,  minor .  

B1, 11 y e a r s ,  fernale,  Caucas ian ,  55 i n c h e s  and 6 5  pounds. 
I n j u r i e s :  c o n t u s i o n s  c o t h  knees  and r i g h t  upper arm. I n j u r y  
s e v e r i t y  AIS code 0 1 ,  minor.  

B2, 12  y e a r s ,  f emale ,  Caucas ian ,  60 i n c h e s  and 90 pounds. 
I n j u r i e s :  l a c e r a t i o n  over  l e f t  e y e ,  abaominal  p a i n ,  minor con- 
t u s i o n s  (momentary l o s s  of c o n s c i o u s n e s s ~  , n a u s e a t e d .  I n j u r y  
s e v e r i t y  AIS c o c e  02,  modera te ,  non-dangerous. 

C2, 12  y e a r s ,  ma le ,  Caucas ian ,  624 i n c h e s  and 126 pounds. 
I n j u r i e s :  c o n t ~ s i o n s  on bo th  l e g s .  I n j u r y  s e v e r i t y  AIS code  01 ,  
minor.  

C5, 14  yea1 s ,  male ,  Caucas ian ,  67  i n c h e s  and 130 pounds. 
Injury: c o n t u s j o n  t o  l e f t  l e g .  I n j u r y  s e v e r i t y  AIS code  01, 
minor.  

D l ,  1 2  y e a : s ,  male ,  Caucas ian ,  6 1  i n c h e s  and 135  pounds,  
I n j u r i e s :  brui . :es  o v e r  r i g h t  c l a v i c l e  and l e f t  elbow. I n j u r y  
s e v e r i t y  AIS coc;e 0 1 ,  minor .  

D2, 1 2  y e a l s ,  ma le ,  Caucas ian ,  61 i n c h e s  and 110 pounds. 
I n j u r i e s :  c o n t ~ . s i o n s  t o  r i g h t  l e g .  I n j u r y  s e v e r i t y  AIS code 01, 
minor.  

D 3 ,  1 5  y e a r s ?  f emale ,  Caucas ian ,  66 i n c h e s  and 140 pounds. 
I n j u r i e s :  c o n t ~ ~ s i o n s  r i g h t  p o s t e r i o r  s c a l p ,  lower back,  and r i g h t  
b u t t o c k ,  s e v e r e  headache.  I n j u r y  s e v e r i t y  AIS code 01 ,  minor .  

D 4 ,  14  yea l l s ,  male ,  Caucas ian ,  6 5  i n c h e s  and 1 4 5  pounds. 
I n j u r i e s :  c o n t u s i o n s  l e f t  t h i g h  and r i g h t  f o o t .  I n j u r y  s e v e r i t y  
AIS code 01,  n i n o r .  

D5, 13 y e a r s :  ma le ,  C a u c a s i a n ,  65  i n c h e s  and 115 pounds. 
I n j u r i e s :  w e l l i n g  on f o r e h e a d .  c o n t u s i o n s  l e g s  and arms;  momentari ly 
unconscious .  I n j u r y  s e v e r i t y  B I S  code 02,  modera te ,  non-dangerous. 

D8, 1 6  y e a r s ,  male .  Caucas in3 ,  66 i n c h e s  and 130 pounds. 
I n j u r i e s :  c o x p l a i n t  of p a i n  t o  c 3 i n ,  c o n t u s i o n s  over  l e f t  r i b s  
and l e f t  t h i g h .  I n j u r y  s e v e r i t y  AIS code 0 1 ,  minor .  



D9, 16  y e a r s ,  female ,  Caucas ian ,  62 inches  and 106 pounds. 
I n j u r i e s :  c o n t u s i o n s  r i g h t  hand, l e f t  s h o u l d e r ,  and upper  back;  
p a i n  l e f t  s i d e  of neck.  I n j u r y  s e v e r i t y  AIS code 01 ,  minor.  

D 1 1 ,  14  y e a r s ,  f emale ,  Caucas ian ,  59 i n c h e s  and 100 pounds. 
I n j u r i e s :  c o n t u s i o n s  l e f t  arm and upper back. I n j u r y  s e v e r i t y  
AIS code 01,  minor .  

D12, 1 3  y e a r s ,  f emale ,  Caucas ian ,  64 i n c h e s  and 126 pounds. 
I n j u r i e s :  c o n t u s i o n  on nose ,  1- inch l a c e r a t i o n  l e f t  p a r i e t a l  a r e a ,  
compla in t  of  p a i n  l e f t  arm and neck;  unconscious  f i v e  t o  t e n  
minu tes .  I n j u r y  s e v e r i t y  AIS  code 02,  mcdera te ,  non-dangerous. 

D r i v e r  2 ,  23  y e a r s ,  f emale ,  Caucas ian ,  60 i n c h e s  and 118 
pounds. Seven y e a r s  d r i v i n g  e x p e r i e n c e  z v e r a g i n g  6 , 0 0 0  miles per 
y e a r .  D r i v i n g  from home i n  Milan t o  p l a c e  of employment i n  Ann 
Arbor ;  a c c i d e n t  o c c u r r e d  two miles from c r i g i n  and 1 4  m i l e s  from 
d e s t i n a t i o n .  Had owned Veh ic le  2  t h r e e  n o n t h s  and had accumulated 
2 ,000 m i l e s  d r i v i n g .  ?cry f a m i l i a r  w i t h  roadway, l i v e d  i n  a r e a  arld 
t r a v e l e d  same r o u t e  d a i l y  t o  p l a c e  of emrloyment, Two-phase d r i v e r  
e d u c a t i o n  c o u r s e  i n  high s c h o o l .  Good p t y s i c a l  and menta l  c o n d i t r o n .  
No a l c o h o l  o r  d r u g s  invo lved .  D r i v e r  unl e s t r a i n e d .  I n j u r i e s :  
m u l t i p l e  f r a c t u r e s  t o  r i g h t  s i d e  of f a c e ,  r i g h t  s a c r a l  f r a c t u r e ,  
two l a c e r a t i o n s  beneath  r i g h t  e y e ,  l a c e r z t i o n  t o  a n t e r i o r  a s p e c t  
of  r i g h t  elbow, c o o t u s i o n s  t o  l e f t  mid-upper arm, c o n t u s i o n s  ar,d 
a b r a s i o n s  t o  l c i t  c h e s t ,  c o n t u s i o n s  t o  r : -gh t  a n t e r i o r  mid- th igh 
and o u t e r  a s p e c t  r i g h t  knee;  unconscious  one-half  hour ,  d i s o r i e n t e d  
w i t h  p a r t i a l  amres ia  f o r  approx imate ly  2 1  hours .  I n j u r y  s e v e r i t y  
AIS code 03,  s e v e r e ,  non- th rea ten ing .  

S t a n d a r d s  

The f o l l o w i n g  Notor Vehicle Program S t a n d a r d s  (JIVPS) and 
T r a f f i c  S a f e t y  Program S t a n d a r d s  (TSPS) Ilere s p e c i f i c a l l y  r e l e v a n t  
t o  t h i s  c a s e .  

MVPS X201 Occupant P r o t e c t  i o n  .n I n t e r i o r  Impact-- 
Passenger  C a r s .  Sevf!re i n t e r i o r  damage t o  
Veh ic le  2 ,  i n c l u d i n g  r o t a t e d  p a n e l s ,  t w i s t e d  
s e a t s ,  opened g l o v e  ~!ompartmeilt door ,  and s h a r p  
a p e r t a n a n c e s ,  i n c r e a s e d  p o t e n t i a l  f o r  occupant  
i n j u r y  (Veh ic le  2 p r e - s t a n d a r d )  . 

MVPS #206 Door Locks and Door d e t e n t i o n  Components-- 
Passenger  Cars  and JIul t  i p u r p o s e  Passenger  
V e h i c l e s ,  Upper hinf,pe on r i g h t  door of  
V e h i c l e  2 s e p a r a t e d  w i t h  s e v e r e  s i d e  damage; 
and l a t c h  r e l e a s e d  on l e f t  door a l l o w i n g  lower 
e x t r e m e t i e s  of d r i v e r  t o  be e j e c t e d  ( V e h i c l e  2  
p re - s t andard)  . 

MVPS $212 Windshield ilounting--Passenger C a r s .  Roof 
damage on Veh ic le  2 so  s e v e r e  t h a t  w i n d s h i e l d  
t o t a l l y  s e p a r a t e d ,  a l l o w i n g  s p a c e  f o r  p o s s i b l e  
occupant  e j e c t  i o n  ( V e h i c l e  2 p r e - s t a n d a r d )  . 



MVPS n"214 S i d e  Door S t ~ e n g t h - - P a s s e n g e r  C a r s .  Al though 
impact exceeaed s t a n d a r d  t e s t  r e q u i r e m e n t s ,  
had s i d e  guard  door beams been i n s t a l l e d  i n  
V e h i c l e  2 ,  t h e  s t r u c t u r e  r o u l d  have a b s o r b e d  
some o f  t h e  e n e r g y  and d e c r e a s e d  p e n e t r a t i o n  
i n t o  t h e  passenger  coinpartment ( V e h i c l e  2  
p r e - s t a n d a r d )  , 

MVPS $216 Roof Crush Res i s t ance - -Passenger  C a r s .  Had 
V e h i c l e  2 compl ied  ( s t a n d a r d  n o t  e f f e c t i v e  
u n t i l  August 15, 1 9 7 3 ) ,  roof  c r u s h  wouid have 
been l e s s e n e d  and p e n e t r a t i o n  i n t o  p a s s e n g e r  
compartment d e c r e a s e d ,  

MVPS $301 F u e l  Tanks ,  F u e l  Tank F i l l e r  P i p e s ,  and F u e l  
Tank Connect iocs- -Passenger  C a r s .  V e h i c l e  2 ' s  
g a s  t ank  l e a k e d  becavse  of c o n t a c t  w i t h  shock 
a b s o r b e r  d u r i n g  c r a s k  ( V e h i c l e  2 p r e - s t a n d a r d ) .  

MVPS # 3 0 l  F u e l  Tanks,  F u e l  Tank F i l l e r  P i p e s ,  and  F u e l  
Tank Connections--Passenger C a r s .  V e h i c l e  2 ' ~ ;  
g a s  t a n k  l e a k e d  b e c a ~ s e  of c o n t a c t  w i t h  shock 
a b s o r b e r  d u r i n g  c r a s t  ( V e h i c l e  2  p re - s t andard : .  

TSPS X4 

TSPS #11 

TSPS #17 

D r i v e r  Educa t ion .  D l i v e r  2 assumed i n t e r s e c t t o n  
t r a f f i c  c l e a r  becaustn a l l e g e d  v e h i c l e  ahead of 
V e h i c l e  2 proceeded .- 'hrough, hence D r i v e r  2  
d i s r e g a r d e d  "Yie ldu !; i g n ;  need t o  emphasize  
caut ion  a t  i n t e r s e c  ( i o n s ,  e s p e c i a l l y  i n  f a m i l i a r  
a r e a s ,  C o n t i n u e  t o  s t r e s s  need t o  wear s a f e t y  
r e s t r a i n t  sys tems  foil maximum p r o t e c t i o n  i n  
impact  ( D r i v e r  1 and D r i v e r  2 u n r e s t r a i n e d ) .  

Emergency Medica l  Seq:vices .  D r i v e r  2  i n i t i a l l y  
t r a n s p o r t e d  t o  h o s p i : a l  n o t  equ ipped  t o  t r e a t  
h e r  i n j u r i e s  . 
(Proposed)  P u p i l  T r a : l s p o r t a t  i o n  S a f e t y .  Dr i v a r  
o f  s c h o o l  bus \ ~ n r e s t . ~ a i n e d :  t h i s  p roposed  
s t a n d a r d  i n  i t s  cur r l ?nz  form will r e q u i r e  u s e  
of l a p  r e s t r a i n t s  when a v a i l a b l e  and v e h i c l e  is 
i n  mot i o n .  

D e s c r i p t i o n  

P r e c r a s h :  V e h i c l e  1 westbound a t  a p p r o x i m a t e l y  20  mph on 
Arkona Road and V e h i c l e  2 nor thbound on Sanford  Road, bo th  i n  
r e s p e c t i v e  l a n e s .  V e h i c l e  2 e n t e r e d  i n t e r s e c t i o n  a t  a  d r i v e r -  
e s t i m a t e d  3 5  mph w i t h o u t  v i s u a l l y  check ing  f o r  on-coming t r a f f i c  
a t  i n t e r s e c t i o n  c r o s s i n g  and w i t h o u t  y i e l d i n g  r i g h t  o f  way. When 

' D r i v e r  1 r e a l i z e d  c o l l i s i o n  was imminent,  t u r n e d  h a r d  r i g h t  t o  a v o i d  
V e h i c l e  2 o r  minimize  corisequencss of  d i r e c t  impact  ( o r  p e r h a p s  a c t i o n  
was a c o n d i t i o r e d  r e a c t i o n ) .  V e h i c l e  1 s t r u c k  m i d - r i g h t  s i d e  of  
V e h i c l e  2 .  D r i v e r  2 d i d  no t  s ee  l i e ? ~ i c l e  1 b e f o r e  i m p a c t ,  s o  took 
no e v a s i v e  maneuver. D r i v c r  2 ' s  f a i l u r e  t o  obey "Yie ldn  s i g n  
v i o l a t  i o n  of t r a f f i c  l aws .  P r e c r a s h  v e h i c l e  nlovements i n d i c a t e d  
by c r i t i c a l  t u r n i n g  s c u f f  marks  l e f t  by l e f t  whee l s  of v e h i c l e  1. 



Crash:  V e h i c l e  2 s t r u c k  i n  r i g h t  s ide  by l e f t  f r o n t  c o r n e r  
of   em 1, r o t a t e d  c lockwise  60°, c o n t i n u e d  a c r o s s  i n t e r s e c t i m  
d o i n g  a lmos t  an e i g h t h  r o l l ,  l e f t  roadway a t  s h o u l d e r ,  v a u l t i n g  
o v e r  d i t c h  and impac t ing  u t i l i t y  p o l e  a t  n o r t h e a s t  c o r n e r  of  
i n t e r s e c t i o n  w i t h  r o o f .  Came t o  f i n a l  rest  u p r i g h t  on  a l l  f o u r  
wheels  a t  b a s e  of  p o l e .  Veh ic le  1 c o n t i n u e d  t o  r o t a t e  c l o c k w i s e  
135O, f t t r i p p e d f l o n  f a r  s i d e  of i n t e r s e c t i o n ,  r o l l i n g  over  o n t o  l e f t  
s i d e  w h i l e  c o n t i n u i n g  t o  r o t a t e  a c r o s s  pavement; came t o  f i n a l  
rest o r i e n t e d  n o r t h e a s t  w i t n  v e h i c l e  f r o n t a l  s e c t i o n  on s h o u l d e r ,  
mid t o  r e a r  of bus on pavement, On impact ,  Dr ive r  1 thrown forward  
and t o  l e f t ,  c o n t a c t i n g  t h e  l e f t  s i d e  passenger  m i r r o r  w i t h  her head 
and t h e  c o n t r o l  p a n e l  t o  l e f t  of s e a t  w i t h  l e f t  h ip .  Her l e f t  knee 
a l s o  s t r u c k  t h e  i n s t r ~ m i e n t  p a n e l ,  p o s s i b l y  impac t ing  t h e  h e a t e r  
knobs ,  A s  t h e  bus r o i l e d  o v e r ,  t h e  f r o n t  p o r t i o n  of  t h e  l e f t  window 
f r a c t u r e d  and D r i v e r  1 was p a r t i a l l y  e j e c t e d  and came t o  f i n a l  r e ~ t  
f a c i n g  f o r ~ v a r d ,  p inned w i t h  l e f t  s h o u l d e r  a g a i n s t  t h e  ground and 
z i g h t  s h o u l d e r  a g a i n s t  t h e  upper window frame.  D r i v e r  1 s u s t a i n e c  
m u l t i p l e  s u p e r f i c i a l  i a c e r a t  i o n s  and a b r a s i o n s  t o  f o r e h e a d  and sc2 . lp ,  
e x t e n d i n g  t h r e e  i n c h e s  s u p e r i o r  t o  h a i r l i n e ,  from s i d e  window g l a s s  
and c o n t a c t  w i t h  ground,  and p o s s i b l y  f r o x  h i t t i n g  l e f t  passenger  
m i r r o r ;  1 - inch  t e a r i n g  l a c e r a t i o n  c e n t e r  f o r e h e a d  from t o p  of wincow 
frame;  minor l a c e r a t i o n  t o  l e f t  cheek from window g l a s s ;  3 i n c h  b j  
7  i n c h  con tus ion  p o s t e r i o r  l e f t  s h o u l d e r  from s t r i k i n g  t h e  e a r t h ;  
3  inch  by 2 inch c o n t u s i o n  p o s t e r i o r  r i g b t  arm over  d e l t o i d  musclfp 
from upper -,vindcw frame; con tused  elbows from ground and window 
frame;  4 inch  by 5 i n c h  c o n t u s i o n  l e f t  h i p  from h e a t e r  and contro: .  
p a n e l  t o  l e f t  of d r i v e r ' s  s e a t ;  c o n t u s i o n  l e f t  lower back from impact- 
i n g  s i d e  of bus ;  l e f t  knee a b r a s i o n  p o s s i b l y  from h e a t e r  c o n t r o l  
knob; and f r a c t l t r e  of f i r s t  lumbar v e r t e h r a  probsr5ly from movemcxtt 
l e f t  fo rward  i n t o  ins t rument  p a n e l .  

Kinemat ics  and r e s u l t a n t  i n j u r i e s  of V e h i c l e  1 p a s s e n g e r s :  

A2: t u r n e d  f a c i n g  a i s l e  p r e c r a s h ;  f e l l  t o  f l o o r  on impact ;  
a t  r o l l o v e r  f e l l  a g a i n s t  l e f t  window and a d j a c e n t  passenger  f e l l  
on t o p  of  h e r .  Xinor bumps and s c r a t c h e s .  

A3: b raced  arnis a g a i n s t  s e a t  back a t  impact and remained 
i n  s e a t ;  f e l l  t o  l e f t  s i d e  a t  r o l l o v e r .  No i n j u r y .  

A4: b raced  knees  and arms a g a i n s t  s e a t b a c k  a t  impact and 
remained i n  s e a t ;  f e l l  a g a i n s t  l e f t  s i d e  a t  r o l l o v e r .  No i n j u r y ,  

A5: thrown forward a t  impact ,  l i g h t l y  s t r i k i n g  s e a t  back;  
p u t  arms over  head and f e l l  a g a i n s t  l e f t  s i d e  a t  r o l l o v e r .  No 
i n j u r y .  

A6: b raced  s e l f  on s e a t  back and r e t a i n e d  s e a t  a t  impact;  
f e l l  a g a i o s t  l e f t  window a t  r o l l o v e r .  No i n j u r y .  

A7: k i n e m a t i c s  unknown. Contus ion r i g h t  upper l i p  and cheek,  
s u p e r f i c i a l  l a c e r a t i o n  l e f t  thumb, c o n t u s i o n  r i g h t  f o o t .  

A 8 :  thrown f o n s a r d  a g a i n s t  sea t  back a t  impact ,  a g a i n s t  l e f t  
s i d e  of bus a t  r o l l o v e r ,  Alinor c o n t u s i o n s ,  non s p e c i f i c .  

A l l :  t h r o s n  forward  a t  i inpsct ,  h i t t i n q  head on s e a t  back ;  
thrown a g a i n s t  i e f  t window a t  r o l l o v e r .  Contus ion c e n t e r  f o r e h e a d ,  
14-inch l a c e r a t i o n  lumbar a r e a  from broken g las s .  



A12: s e a t e d  w i t h  back a g a i n s t  window and l e g s  a c r o s s  s e a t  
p r e w a s h ;  impacted back a g a i n s t  l e f t  window. Mid-back s t r a i n .  

B1: exac t  movements unknown: probably impacted d i v i d e r  
behind d r i v e r ' s  s e a t .  Contusions both knees and r i g h t  upper arm, 

B2: f a i n t e d  and f e l l  i n t o  a i s l e  on impact, f e l l  a g a i n s t  
passenger A2 on r o i l o v e r ;  poked i n  f a c e  w i t h  sharp  o b j e c t ,  
Lacera t ion  over l e f t  eye,  abdominal pa in ,  nauseated,  minor 
contus ions ,  momentary l o s s  of consciousness.  

C 1 :  f e l l  i n t o  a i s l e  on impact and a g a i n s t  l e f t  window a rea  
a t  r o l l o v e r ,  s e a t  cushion came loose  and landed on h i s  l e g s .  Con- 
tu s ions  on both l e g s ,  

C5: f e l l  i n t o  a i s l e  on impact, l e g  h i t  s e a t  frarne a c r o s s  
a i s l e  dur ing  r o l l o v e r .  Contusion t o  l e f t  l eg .  

D l :  s e a t e d  sideways w i t h  knee on s e a t ;  f e l l  sha rp ly  t o  l e f t  
and h i t  l e f t  a m  and shoulder on f r o o t  l e f t  corner near l i g h t .  
Bruise over r i g h t  c l a v i c l e  and l e f t  elbow. 

D2: k inemat ics  unknown. Contusion r i g h t  l eg .  

D 3 :  l ean ing  head on window precrash ,  may have h i t  head on 
r i g h t  window a t  impact; f e l l  t o  l e f t  a t  r 2 l l o v e r  and h i t  back 
a g a i n s t  s e a t  f r a n e .  Contusion r i g h t  p o s t e r i o r  s c a l p ,  iower  back, 
and r i g h t  but tock;  seve re  headache. 

D4: s e a t e d  sideways f ac ing  a i s l e  precrash;  on impact thrown 
t o  f l o o r  and t o  l e f t ;  impacted windo\il and occupant A4 a t  r o l l o v e r .  
Contusions t o  l e f t  th igh  and r i g h t  f o o t .  

D5: f a c i n g  f r o n t  before  c r a s h ;  bumped head on s e a t  back a t  
impact. Swell ing on forehead,  contus ions  l e g s  and arms, momentar'.ly 
unconscious. 

D8: bumped ch in  on s e a t  frame a t  impact and l e f t  s i d e  a g a i n ~ t  
s i d e  of bus a t  r o l l o v e r .  Complaint of pa in  t o  ch in ;  contus ions  
over l e f t  r i b s  and l e f t  t h igh .  

D9: impacted top  of bus,  s i d e  by window, and ad jacen t  occupz.nt 
on r o l l o v e r .  Contusions r i g h t  hand, l e f t  shoulder ,  and upper back; 
pa in  l e f t  s i d e  of neck. 

D 1 1 :  braced arms on s e a t  back a t  impact; bumped a g a i n s t  s e a t  
frame, c e i l i n g ,  aua ad jacent  window a rea  a t  r o l l o v e r .  Contusions 
l e f t  arm and upper back. 

D12: h i t  nose on s e a t  frame and impacted head a g a i n s t  l e f t  s i d e  
of bus dur ing  r o l l o v e r ,  Unconscious f i v e  t o  t e n  minutes;  contus ion  
on nose,  1-inch l a c e r a t i o n  l e f t  p a r i e t a l  a rea  from broken windo~v 
g l a s s ,  cornplaint of p a i n  l e f t  arm and neck. In ju ry  s e v e r i t y  AIS 
n n A n  ftq m n A n r n  T n  n n n - d Q n V a r n l ~ ~  - 
uvur v u ,  r s r r - r A -  --, --- 



A t  f i r s t  impact (with bus) ,  Driver 2 ' s  head and upper t o r s o  
moved forwal-d i n t o  r i g h t  A-pi l la r  a r e a  where f r o n t  of bus pene t ra t ed .  
Received seve re  f a c i a l  f r a c t u r e s  from con tac t  w i t h  r i g h t  A - p i l l a r ,  
and s u p e r f i c i a l  ches t  and l e f t  arm i n j u r i e s  from s t r i k i n g  upper 
instrument panel .  A t  second impact ( w i t h  p o l e ) ,  Driver  2  thrown 
up and t o  the  l e f t .  Left  door sprung open when a i rborne  c a r  
impacted pole ,  and d r i v e r  was p a r t i a l l y  e j e c t e d ,  coming t o  f i n a l  
r e s t  lay ing  ac ross  s e a t  v i t h  lower t o r s o  pro t ruding  ou t  l e f t  door. 
Leg contus ions  probably incurred  from instrument panel o r  lower 
s t e e r i n g  column. S a c r a l  f r a c t u r e  most l i k e l y  r e s u l t e d  from com- 
p res s ion  a s  d r i v e r  heavi ly impacted A-pi l la r  during e i t h e r  t h e  
f i r s t  o r  second impact. Unconscious f o r  half hour, and d i s o r i e n t e d  
w i t h  p a r t i a l  amnesla approximately 24 h o ~  rs .  

Most damage t o  Vehicle 1 was t o  l e f t  f r o n t  corner  where i t  
s t r u c k  Vehicle 2 .  There was s h e e t  metal damage t o  the  hood, bumper, 
and g r i l l ,  w i t h  e i g h t  inches of crush t o  f r o n t  bumper. Vehicle 1's 
frame d isp laced  t o  the  r i g h t  s i x  inches : n  t h e  engine compartment 
a r e a ,  f r o n t  l ea f  sp r ings  s h i f t e d  t o  l e f t  f ende r ,  s t e e r i n g  gear 
box was damaged, roof was dented,  and t h c :  bumper mount p a r t i a l l y  
sepa ra t ed .  D r i v e r ' s  window and l e f t  real '  passenger vindo~v broke. 
Vehicle  2 sus t a ined  extens ive  daxlage t o  : . e f t  s i d e ,  r i g h t  s i d e ,  
and r o o f ,  and t h e  r i g h t  upper door hinge sepa ra t ed .  Gas tank 
deformed on l e f t  s i d e  and r i g h t  f r o n t  colvner and t h e r e  was f u e l  
leakage from whc r e  t h e  tank contac ted  t h t ?  shock absorber  mount. 
Right f r o n t  br:ri e  l i n e  cracked j u s t  befo:e mount; l ead ing  t o  rubbe.: 
hose. Direc t i0r . s  of f o r c e  were 10:OO 0 ' 2 1 0 ~ ~  t o  Vehicle  1 ;  and t o  
Vehicle 2 ,  2:00 o 'c lock  from impact w i t h  bus, 9:00 o 'c lock  from 
secondary izpac c  it h pcle.  

Pos tcrash:  Nearby r e s i d e n t  c a l l e d  : )o l i ce .  Truck d r i v e r  who 
was irnmediateiy on-scene removed Driver  .! from her c a r  because he 
f ea red  airway o b s t r u c t i o n  when he saw ex:enx of her f a c i a l  i n j u r i e s .  
Children were helped out  of t h e  bus by a 1  eighteen-year-old bus 
passenger;  Driver  1 was pinned i n  t h e  k:lj. F i r s t  ambulance t r a n s -  
por ted  Driver  2 on a  backboard and s i x  of the  school  c h i l d r e n  t o  
S a l i n e  Community Hospi tal  where ch i ld ren  were t r e a t e d  and r e l eased .  
Driver  2 ' s  head i n j u r i e s  were too seve re  t o  be t r e a t e d  t h e r e ;  her 
wounds were cleansed and she was noved t ,  S t .  Joseph's Mercy Hospi ta l  
i n  Ann Arbor,  IIichigan. Driver  1's s u p e r f i c i a l  i n j u r i e s  were t r e a t e d  
on-scene, then t h e  second ambulance t r an ;por t ea  her on a  backboard 
and two of t h e  school  c h i l d r e n  t o  S t .  Joseph ' s .  Attendants  from 
t h e  t h i r d  ambulance helped e s t r i c a t e  Driver 1, but d id  not t r a n s p o r t  
any occupants .  No f i r e s ,  explos ions ,  or  environmental problems; 
only d e b r i s  was g l a s s  from Vehicls  1 and g l a s s ,  trim p a r t s ,  and 
gaso l ine  from Vehicle 2 .  S i t e  hosed doT,i~n by a rea  f i r e  department 
upon v e h i c l e  removal. No t r a f f i c  c o n t r o l s  needed, a s  t h e  roadway 
l o c a t i o n  was l i g h t l y  t r ave led .  

Causal Fac to r s  and Reconniendat ions  

The fo l lowing diagram exp la ins  t h e  numbers used i n  t h e  mat r ix  
c e l l  column. An a s r e r i s k  ( * )  preceding a  number i n d i c a t e s  a  p o s i t i v e  
f a c t o r .  
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Matrix Cel l  Explanation 

Accident Causation 

Primary or Pr inciple  Cause 

1 Driver 2  f a i l e d  t o  yield right-of-way, 
entering in te r sec t ion  without checking 
fo r  crossroad t r a f f i c .  (Defini te)  

Severity Increasing Factors 

Driver 1's evasive maneuver of turning 
t o  r i g h t  enhanced vehicle i n s t a b i l i t y .  
(Defini te)  

Relative h i g h  center  of gravity 03 Vehicle 1; 
i n  such a  counterclockwise s k i d ,  contributed 
t o  rol lover .  (Defini te)  

Relative s i z e  of Veiiicle 1 and Vehicle 2 ,  
s ign i f ican t ly  diss imilar  vehicles,  increased 
sever i ty  of impact t o  Vehicle 2 because of 
frame override. ( ~ e f  i n i t e )  

Rusted condition and old age of Vehicle 2 
reduced crash res is tance and permitted greater  
passenger compartment in t rus ion,  (Probable) 

Lack of s i de  guard door beam s t ruc tu re  in 
Vehicle 2 ,  due t o  vintage of vehicle,  permitted 
greater  penetrat ion of Vehicle 1 in to  Vehicle 2. 
(Probable) 

Relevant Conditions 

Driver 1 preoccupied w i t h  bus route ,  w i t h  
knowledge of l i g h t l y  t raveled in te r sec t ion  
aliead, did not exercise caution when approach- 
ing in tersect ion.  (Possible) 

Driver 2 assqmmed in te r sec t  ion c lea r  when car  
al legedly preceding Vehicle 2 moved through 
in tersect ion:  Driver 2 followed t h i s  car  without 
looking for  crossroad t r a f f i c  . (Possible)  



M a t r i x  Cell E x p l a n a t  i o n  

R e l e v a n t  C o n d i t i o n s  ( c o n t i n u e d )  

I n j u r y  C a u s a t i o n  

P o s t c r a s h  Fact01 s 

Use of "Yield" s i g n s  on Sanford  Road r a t h e r  
t h a n  on  Arkona Rcad i n a p p r o p r i a t e  because  
t h e y  s e r v e  t o  s t o p  t r a f f i c  on t h e  most  
t r a v e l e d  r o a d ~ s a y ;  p a v i n g  of Arkona makes i t  
a p p e a r  t o  be t h e  major t h o r o u g h f a r e .  ( D e f i n i t e )  

D r i v e r  1 and D r i v e r  2 d i d  n o t  u s e  a v a i l a b l e  
s a f e t y  r e s t r a i n t s .  (Def i n l t e )  

L e f t  door l a t c h  r e l e a s e d  on V e h i c l e  2 ,  
p e r m i t t i n g  p a r t i a l  e j e c t i o n  of  D r i v e r  2 .  
( D e f i n i t e )  

U n f o r g i v i n g  i n t e r i o r  of  V e h i c l e  1 ( m e t a l  s e a t  
f r a m e s ,  unpaaded s e a t  backs ,  and tempered 
s i d e  g l a s s )  i n c r e a s e d  i n j u r y  t o  V e h i c l e  1 
o c c u p a n t s .  ( D e f i n i t e )  

Loss  of  l e f t  f r o n t  s:.de g l a s s  i n  V e h i c l e  1 a t  
impact  p e r m i t t e d  p a r 4 ; i a l  e j e c t i o n  o f  D r i v e r  i ,  
( D e f i n i t e )  

Breakage of  r e a r  l e f t  s i d e  window g l a z i n g  i n  
bus  c o u l d  have p e r m l t t e d  passenger  e j e c t i o n  
i n  a more s e v e r e  c r a s h  w i t h  same geometry.  
( P r o b a b l e )  

D r i v e r  1 and D r i v e r  2 removed and t r a n s p o r t e d  
on f u l l  backboard ,  ( D e f i n i t e )  

*3 and 3 S t u d e n t  p a s s e n g e r  and p a s s i n g  t r u c k  d r i v e r  a i d e d  
i n  e x t r i c a t i o n  of  i n j u r e d ;  no harm was con- 
t r i b u t e d  i n  t h i s  a c c i d e n t ,  b u t  u n t r a i n e d  p e o p l e  
moving i n j u r e d  v i c t i m s  where s e r i o u s  and 
l a t e n t  i n j u r i e s  a r e  n o t  a p p a r e n t  is  most 
dangerous .  (Def i n i t  e) 

Treatment  of D r i v e r  2 d e l a y e d  i n  r e - t r a n s p o r t  
t o  second  h o s p i t a l .  ( D e f i n i t e )  

P a r t i a l  e j e c t i o n  of D r i v e r  1 w i t h  V e h i c l e  1 
r e s t i n g  on l e f t  s i d e  t r a p p e d  D r i v e r  1 i n  a  
p o s i t i o n  bet-xeen b u s  and e a r t h  making e x t r i -  
c a t i o n  c o m p l i c z t e d - - l e f t  f r o n t  roof  r a i l  
p o r t i o n  of Vehicle 1 had t o  be e levated  o f f  
ground t o  f r e e  D r i v e r  1. ( D e f i n i t e )  



h1atri.u Cel l  Explanat  ion  

Pos t c ra sh  F a c t o r s  (cont inued)  

Recommendations 

Although a c c i d e n t  r e s u l t e d  from c l e a r  
v i o l a t i o n  of f a i l i n g  t o  y i e l d  by Dr iver  2 ,  
no c i t a t i o n  was given t o  Dr iver  2. ( D e f i n i t e )  

Fue l  tank on Vehic le  2 punctured w i t h  f u e l  
s p i l l a g e  caus ing  f i r e  hazard,  ( D e f i n i t e )  

Rear emergency e x i t  doors  i n  Vehicle  1 were 
most u s e f u l  i n  provid ing  e g r e s s  f o r  i o j u r e d  
and unin jured  passengers  from bus which was 
i n  ro l led-over  o r i e n t a t i o n .  ( D e f i n i t e )  

Area f i r e  t ruck  s tood  by du r ing  p o s t c r a s h  
v e h i c l e  removal t o  a i d  i n  c a s e  of p o s s i b l e  
f i r e ;  then  hosed down acc iden t  a r e a  upon 
removal of v e h i c l e s .  ( D e f i n i t e )  

Dr iver  educa t ion  cou r ses  should emphasize neecl 
f o r  c a u t i o n  i n  r u r a l  a r e a s ,  and e s p e c i a l l y  i n  
f a m i l i a r  a r e a s .  

School bus d r i v e r s  sk.ould be r equ i r ed  t o  
wear s e a t  b e l t s  t o  c r t i m i z e  a b i l i t y  t o  keep 
c o n t r o l  of bus ,  Promulgation and acceptance  
of proposed TSPS =17 would he lp  t o  ensure  t h i s .  

I n t e r i o r  d e s i g n e r s  of school  buses  should  be 
more cognizant  of p o t e n t i a l  i n j u r y  mechanisms 
and des ign  t o  minimize them. In  g e n e r a l ,  s c h > o l  
bus i n t e r i o r s  a r e  vunforg iv ingw when impacted 
by occupants .  S i g n i f i c a n t  s a f e t y  improvement; 
t o  i n t e r i o r  could be achieved w i t h  r e l a t i v e l y  
sma l l  c o s t s  i n  terms of t h e  o v e r a l l  v e h i c l e  
c o s t s .  

"Yield" s i g n s  on Sanford Road should be moved 
t o  Arkona Road t o  g ive  Sanford Road, t h e  majoll 
r o u t e ,  t h e  r i g h t  of way. 





THE C:<I\???X I ' r Y  OF :,I I C I j  I (;.AX 
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C k I S E  ::z\1j-3!s 
CASE SL",i!!ARY 

Accident  occur l -ed  a t  unnn18kc.cl i n t e r s e c t  i o n  o f  :,!aplewood S t r e e t  
and Oak\i:ootl S t - r c c l  , a  r c s i d e ~ ~ t  i a l  a r e a  i n  the c i t y  of  Ann Arbor ,  
Y<as!:tc.ilavl C o u n l  y ,  !,Iicl;i~a1:, 011 Thursday ,  Ocxober 1 9 ,  1972, a t  1440 
h o u r s ,  l'\l!o passcnz,cl!' c : \ r s ,  s icle i!iipact, nr i v e r  2 e j e c t e d .  I n j u r y  
sevt . : r i ty  XIS+-cotlo 0 6 ,  f a t a l .  

0 S:~nny n i  t e rnoo l i ,  .Lclapel.3!ure -33 Y ,  ! ' c la t ive  humidi ty  38%, wind 
7 mph f l'o!:i I I O Y  t l l \~cs  t . lto:'icll!:ny d ry .  

3iaplcn.ood ;:nd OL?!CIJ.OOC! 2 - l a  lie 1 ~ 1 c a l .  s t ~ r ? e t s ,  bo th  32 f e e t  wide ,  
n o  di \ . i . t le ;s .  Dot -h  L ; . ~ Y C C ~ G  y: ,el i . - rravc-l~.d ~ s p h a l t  w i t h  6 - inch c u r b s , * *  
s t r n i g i ~ t  ! l c \ : e l !  aiitl ci.o\,licci f o r  clrai i!np,c. 01ie mercury vapor  l ~ u n i n a i r c  
over i .ntei s c c ' i i o n .  t i  a t - I  r a d i u s  o f  Onl,:vood: 10  d r i v e w a y s ,  
4 in i - i?~sc; .c t jo : l s ,  10 u t i . l i t y  p o l e s ,  2 5  t r e e s ;  of !,i:~plrj~\:ood: 10 d r i v e w a y s ,  
2 inLc?-sect i:)ns, no h t i l i t y  po!c:j, 2 5  t r e e s .  Th1-c-e-year a c c i d e n t  
!, i O1l>. of' i .11 [ ~ : f ~ c . e ~ f  .jc)c c:t!p~lpc:: ?-y:_r t l l l n - - \ ~ ~ ~ :  j c 1~ 11311. F? i c ~ ~  i l l  r g  i!l on 
wet road\sa:;. 

T r a f f i c  C o n t ~ : o l s  - 
Speed limit 2 5  ;nph by s t a t u t e .  No pavement mark ings ,  s i g n s ,  o r  

s i g n a l s  a t  i n t e r s e c t  i o n .  

Veh ic les  

V e h i c l e  1, passenjier c 2 r ,  1968 Plymouth S a t e l  l i l e ,  2-doot h a r d t o p ;  
dal'k gxcen o x t c r  i o i 8 ,  l.)lac:li i n t c 1 9 i o r  ; oc1o1;ictel~ 61 ,587  ~ n i l c s ,  No i n a i c a -  
t ion  01 vehic:lc. i n s p e c t i o n  ( g c ~  i o d i c  vehic1.e iuspccl -  ion  n o t  ~ n a n d a t o r y  
i n  II ichignn) , I'O;\GJ' st-oc.1 i~!;;~ ailt-oi:~:~ t i c  tl'r\~s!niss ion; padded s r n i s c s t s ,  
upper a1:d lo\ver il:stru!:ic~~!. p n n e l ,  s u n v i s o ~ s  , nna as!ltr:iy. Lap b e l t s  
o n l y ,  no l ' c . t . ~ a c t o l . :  !lo ii;.)!?.?~ to17so re:; t18ni!lts. Xo ilcaci r e s t s ;  heavy 

" / ' 3  '-) wear on f r o n l  t i l tc: ;5,  2/':-l;!--i11cli t l  c;id 011 l c i  t ,  d .  ~ ~ - i n c i :  t r e a d  on 
r igh! . So s t  j C:~;CS f o s i ~ n ~ :  :F:; ~ . ; ~ I ~ I I ~ U C C . .  I.'sollt.a 1 clnn~age t o  f c n d e s s ,  
llooct, g11 11 , and b l a : ~ p c r ,  i L t l  :;l!:>ot n l c t a l  pushed t o  t h e  l c f  t ; r i g h t  
esh:c:~s t i:inni.Col d puilct~!l'c.d i'17nln i1,:pact \l;i l h upper mour,t of  shock 
absol  l ~ c r ;  liood 1.3 l c h  l , e l c n s e d .  YPS+: 02-Y913"t'.-I . 
- --- 

* Arne~ i c a n  aIcdicnl  Assoc ia  t i o n  Abbrcv i a  t c d  Inj ul 'y S c a l e  (AIS) . 
* *  Standard  c u ~ b  h e i g h t  i n  At;n t!rl?or, I l ict i ignn is s i x  i n c h e s .  

4 -  \ 'chic]  c pcf o r ! ~ . : ~ t  io!l T11d~l:j ( Y D I )  , i l l  nccordnuro  x i  t h  recommund~d 
p j . n ~ ~ i ~ p  o i  V C . ~ :  ~ . ( ~ i c :  n i 2 r l c i ; . ~ ~ r  QC.! o l . ~ ~ i .  1 .0~1  cJ:issii l c a t l o l l  a s  s e t  
fo i ' t h  ijl St\;: '1i.i.iiil ica :  j : c . : i s ~ ~  i. JL'24a . 



Vehic:le 2 ,  pnssc:.n!:cr ca;', 1971 C h e v ~ o l  t t t  n c l  .:'i j.r , 4-door sedan ;  
hroiljn cstc:r ioi ,  , 1ir:ilt tail  i .ntcrio17: 0cl~i::ci-CY 19 ,376  n~ j . l e s .  I;o 
inciicnt  ioli 01 i!!c]!cc t i  011 (:>rll i o d i c  v e h i c l e  i n s p e c t i o n  11ot mandatory 
i n  :iIichi;;:Ln) . ?,uto!na l. i c  t r n l ~ c ! ? ~  iss i o n ,  power s t e e r  j . 1 1 ~ ~  power b r a k e s ,  
f r o n t  d i s c  131 ai ;es .  Paddcd upj?c-r i n s t r u ~ n e n t  panc  1 , S!II;V i s o r s  , al-111- 
r e s t s ,  aiici scza t backs ; with  pncideci s t e e r i n g  n;lleel spolrcs .  1,np 
b e l t s  i~ ; i t . l l  no r e  t l l n c t o r s  ancl ~ 1 p 1 ~ c . r  l o r s o  rcs? : l . a i l l t s  i.11 f r o u  t s e a t ;  
r e a r  s e n t  b c l t s  under s e n t .  Outsj.de of  ~ i g ! i t  f r o t l t  t i r e  b a l d ;  f r o n t  
end ncccied a 1  ijinn~ent . !Jainten:tnce on Sepiei:ll)cl- 16 ,  1972 a t  16 ,754  
m i l e s  inc!.ucIc.cl o i l ,  l u b l ' i c a t j o n ,  nevi o i l  f i l t e r ,  a i l 7  i i l t c ? ~ ~ ,  and 
f u e l  f i l t c r ,  trsr,s:~iissi.oi1 and p o l l u t i o n  co:l t l7ol  val\:e checlted. 
Daninge t o  l e f t  f r o n t  ?.nd ) ' c a r  clooi-s al:d pa17t of quai t c l  p a n e l ,  l e f t  
f l -ont  door l a t c h  rP?c~'i: 'ed, lcCl B - p i l l a r  d ~ n t c d  a t  b e l t  l i i i e ,  upper 
and lei't; C - p i l l  a r s  cia:,!r?::.c.d, I c:lt !.oaf $ i d ( >  1.2 i l s  buckled ]:ear B- 
and C- .pi . l fars ,  Ycnr sc.:il' clnl!in;::cd i L 'OI!~  e s t e r  i o ~  ci  u s l i ,  15'; bolzd 
s e l - ~ n ~ n  t loi l  of year  \!:i:lr!oc, r i p  i a  l o o 1  l i n i n g  a t  l e f t  C-pi1 l a r ,  atld 
l c i ' t  r e a r  tire c u t  by I'cntlctr. Door!; t12tl s i d e  gualci door bezms, a 
s i g n i f  i c n ~ l t  sa fe ty  fc:. i u l  c .  V D I :  10-LjZE\;-2. 

Vellicle 1, dr  i v c r ,  26 y e a r s ,  fenial.e, Caucasiat:, SS inches  a:ld 
147 pouncis. Four 1.ca1.:: dl- iv  i n y :  cs!!c+1-ic!.icc; l i t t l e  expc:r ietlce i n  
f i r s t  1.\:o y e a r s ,  ii[~gl'csil:!ateL:\. 5 ,  OUi) 111ilcs p21, ycal' i n  l a s t  two 
y e a r s ,  Going li01i7e ::Etcr doill:; el'ra1:l.i~ o!i e a s t  s i d e  of Ani:  Arbor ;  
n ine  1ni1c;s fro111 ori;:in. tl?rc:c 1fiilc.s from des t i l~ : ! t i on .  Farnil i a r  
w i t h  v e h i c l e ;  not v t t l  y i'ami1.i.n~ w i t h  avtta, had drivcrl  t hc re  on ly  
a few t i~ne:;, Good pli:;:: i c n l  arld ~ l l i ! ~ ~  La  1 concli t i o n .  Lap r e s  t l ' a  i n t  
worn. Xu :,lcoh;,l. invol.\~c?d. J n.iu,'rics: s1.S {;I! t " ~ e n t  5c1 tV  cs:;t;us;ci; 
ovelq h i p  l ~ o ~ l e s ,  n ino r  l ;~cci*at - lo l l  011 latc$l: i l  a s p e c t  o i  l e i  t arm, 
s l i g h t  abr;ision t o  1.ln11cli; and ~ ~ : ~ ' i s t s ,  al,ras!.oas on both  knees .  
I n j u r y  s eve r  i t p  code 01., niiuo:~? . 

Right i7cRY p?.sscnxcr,  Veli i c l e  1, 11-1:lont h o l d  b a b y ,  f  cniale, 
Caucasiai l ,  2'3 i i 1 ~ 1 1 ~ 1 3 ,  and 1.9 p o u n d s .  Sca t cd  i n  hooli-undt.1, t ype  
padded c l l i ld  s a f e l y  s ea i  (ninnufact\lred by Quc:stol- C o r p o r a t i o n ,  
Kant~vet  D i v i s i o n ) .  30 i n j u r i e s .  I n j u r y  s e v e r i t y  AIS  code 0 0 ,  
no i n j u r y  . 

Vehic le  2 ,  d r i v e r  , 47 y e a r s ,  f cmale ,  Black!  62 i n c h e s ,  and 
165 pounds, Ti1il7ty yea r s  t l r iv  i ng  cspc-r ic l ice ,  ave r ag ing  Ci, 000 111il es 
per pear .  T r a v e l i n g  I'itoln ' , i ;ashtena~~ CoutlI y J u v e u i l e  Cour t , following 
runaw;!jv lliclcc wt~o \\.as r::~lning i n  f r o n t  of c a r .  T l i r c c - q u a ~ t c r s  of 
a t n i l c !  fronl o i , i g i n ,  110 clcst i ~ ~ a t . i o n .  Eind owtled Veh i c l e  2 f ou r  o r  
f i v e  ~ ; ~ o n t l l s  n : l d  \\la:; aciec!untcl.y fnniil  i : ~ r  w i t h  i t ;  had not  c!~,iveu i n  
a r ea  p~~ev ious1 .v .  lEnd i~ac! iio cirivttr c.clucation. O ~ ~ c l ' n l l .  p h y s i c a l  
c o i ~ d i t  ion ;:;ooti ; sui'Soi~c:.d I'1'0i:l 11 igii 111 ooct p r e s s u ~ c  . and h:;pcr t c n s  i on ,  
co~!t!~oll.ecl by ~~ieciicn t ion a n d  l o x  b?.oorl sugar  c o n t r o l l e t l  by d i e t  . 
No a j ~ p ; ~ s c n t  l i f e  s l ~ ~ c s s ,  but s i t u n t  i o n a l  s t r e s s .  No a l c o h o l  inrrolved. 
R e s t l , n i l ~ t s  not \);ern. 111 jul i e s :  1nu1 Liplo  a l ~ r a s i o n s  a n d  cc)nt u s i o n s .  
f rnc tu l ' cd  r ig l i t  h i p  nncl 1 i;;!lt a c e  tnbul~um, b i l a t c i l n l  i ' r a c t r ~ r c  oi' pubi.c 
r n m i ,  f ractul.c;d IcS t s c n p ~ ~ i 1 . n ~  i n t e r n a l  Iicmorl'hagc a s s o c i a t e d  w i t h  
pc lv  i c  in ju13ic.:;, nnci  l i \ ,c13 l n c c l m a t  i.on. Did not  l o s e  consc iousnes s .  
D i c , d  i n  h n s p i t : ~ l  16 I lo~ i l~s  I n l c l , .  C : l u s c  o f  dcnt!i s h o c k ,  c a r d i a c  
~ I ~ I * ( - \ S I  rps~! l t i : :g  $1 2:;; ; : i ~ i l :  i i j l c  I ,  1 1  i s ,  I n j u r y  sever l t y  AIS code C 6 ,  
S n t n l .  



Right  f l 'oi l t  yX:i5i>1:f;Piq, Vell icle 2 ,  4 4  yen!...;, f'cl!:alc, ]31ack, 
64 i n c l ~ c s  a!lci 150 pol.!t?c!s. i;nres t r a l n c d .  I i l , ju~aics  : soy(:n(!ss t o  
l e f t  s h o u l d e i ~  . I!1,ja!'j7 sc.'i'cl,il;y i\IS code 01,  ~;!inoy . 

Right  re:-tr pnsscnrcl;, Ycilic'lc 2 ,  22 gcnrs ,  male! ]31:1ck, 71 
inches  and 170 l-~o:i,lds. Unl,cs t r a i : l c d .  I n j u I s i c s :  s~vc l l .  irlg of  r i g h t  
o c c i l ~ i ' i n l  i o i ~ c  and r ig!l t  siclc i~ecl;  s t i f f .  So Loss of c o l ~ s c i o u s n c s s .  
1 n j u ~ ' y  s e v e r i t y  iUS code 0 1 ,  nlinor. 

Center  rc?aj' p a s senpe r ,  F i l l i c l e  2 , 5 1  g e a r s ,  fplllalc,  lack, 6 5  i n ches ,  
120 pounds. l ) n r e s  t r a  i~iecl .  111.j ~ i l ' i e s :  te!~ct t~rness  t o  lower l e f t  r i b s  
and ~ I R C  ~ I L I ' C C !  f ~ ~ l i l i  l e f t  I j.1); niicl-f roll trtl nlwas ioil nud sinall. r i g h t  
f ron  Lal. lkcel  a t  ion  LC! ! ~ c ; ~ d  ; no I oss of consc  i o ~ ~ s n e s s  . I n j u r y  
s e v e i 7 i t y  AIS coclt: 02 ,  modci a i .c .  

L e f t  ~'c-ur ],nC<r;c,, 1.2ci.. Yt>hic ie  2 ,  30 yc;rs, ~nal.c>, B lac lc ,  74 
inches  AI:C~ 200 X)CLI!,LI,S , I :  i c In,ju17 i e s  : 1 4  tci %-inch 
lace17at  i o i ~  to l e f t  s j tl!? of  hc;:,d, no l o s s  of  c o n s c i o : ~ s ~ ~ ; : s a .  I n j u r y  
s e v e r i t ) .  h IS  code 01:  r r ~ i ~ l o ~ ~ .  

S t a n d a r d s  - 

TSPS $4 l>i'ivc17 Educ:i t i o n .  D i ' i v e ~  1 t1i.d tlot yie1.d 
~~igl~:-crf-\sa:,r t o  ' i7ehicle  on h c ~ ~  r i g i ~ i ;  d r i v e r  
er1~1c;il- i G I ?  coi!~'sr.,.; sl~oi: I ri r ; t ~ - c l c : r - .  I I C ~ ~  f ( 1 ~  

g r e a t  a t  ( en'c i o ~ i  a t  ul!control l cd  i n t c l ' s e c t i o n s .  

blVPS +'201. Occupant P r o t e c t i o n  it1 I n t e r i o r  Impact-- 
Passcn:;cll~. C : I I ' s .  Padcling on I)aclc of f ~ o n t  
s e n t  i n  Veh ic le  2 minimized head i n j u r y  t o  
cen te l*  rcny passengcl '  . 

MVPS $206 Door 1,oc:ks and Doot Rc- l<e~~t  ion Components-- 
Passen!:'c-~1' C a r s  aild l l u l  t i p : ~ ~ p o s o  Prtsscnger 
Vchiclc.:;. Lel 't  f ~ o n t  clo01' l a t c h  on \ t eh i c l e  2 
r e l c n s c d ,  a l l . o ~ i n g  :.ilivcl' 2 t o  bc e j e c t e d .  

blVPS g213 C h i l t l  Scat  in?; Svs terns--Pnsscn(rc~, C a l t s ,  
XIul t j p u l  pcsc I)nsscng:.cl' V c s h  i c  I e:; , ?'iquclis ! 
and I;uscs.  C h i l d  s n f c l y  s e n t  whic l~  14cs- 
trail'ic?tl 1 ile i n f a n t  i n  Yc>!liclc 1 minilili.zed 
t h e  lil;el.jhoocl ol' i n c j u ~ , y .  

hlVPS $214 Sicjc? 1,001 S t 1  C I I ~ : '  t~.--l';::.sc~~~~:cl Cr11:; . Thc 
s i d c  I:!ln I'LI (fool 1)cxn!~ls on \'c.!i i c  l c  2 In i.11 inli:<cd 
pcneij n l  ion o f - Y c l ~ i c l c  1 i n t c ;  occupant co~n- 
pnri;nic?n t . 

D e s c r i p t i o n  



l o c a l  s t r e e t s ) .  So d r i v c r  a c t i o n  o r  mnncuvers. ~ ~ r i v c r  1 ' s  f a i l i n g  
t o  yiel.cl ristlt-of-ll;ny l o  ~c:l l icl .e  on her l t i g h t  a t  ulllnarktd i n t e r -  
s e c t  ion a v io l - a t  ion 01' t l ,af l ' i .c  law. No prccras l l  pilys i c n l  ev idence ,  
s k i d s ,  or  s c u f f s .  

ma: Right f'ron"Lof Vchic le  1 impacted r e a r  l e f t  s i d e  of 
ITehicle 2 .  Veh ic le  1 c o n t i n ~ ~ e d  100 f e e t  \l;i.cst-.so~~ttlnlcst on to  a 
lawn, co:l;inf; t o  f i n a l  r e s t  s t i l l .  f a c i n g  j.11 t ! ~ a t  c l i l .cc t ion.  

0 Vellj c l c  2 r o t s t e d  360 be fo re  s topl i ing sou l  11 of tllc i n t e r s e c t i o t l ,  
f a c i n g  soutl-iil:al'd ~ v i t h  bot li ~i ; i ' ! l  t  ;!:ht~cls 1 ,cs t  ir,g j just over t h e  cu rb .  
Rcs1,l aitlc?tl DL i v c r  1 thro\:;n foi'wal'd, iinpncted steel. ing  ulhecl wi th  
t ho rax  and ins tl,ulnent panel  v i t h  l o~ve r  t o r s o  ca;i>, ing minor Itnee 
a b r a s i o ~ s ;  her hands i'lcv: o l f  t h e  s t e e r  in;: v,hecl .  h i l t  ini;  i.t and 
iustIu:;ien t panel. ,  r e s u l  t in;; i.n ~;iilior a b r a s i o n s  t o  Ilel. Il:illds and 
wr is ts . 11s i ve l  1 a l s o  sus t a  inccl sl. i g h t  con t11s i .011~ o\.ol' h i p  bo l~cs  
from l a p  '3~1.1 ,  and minor I.act:latiol: on l a t c r i ~ l  ~ i s p c c t  of l e f t  arm 
from s h a t  tcsed g l a s s  S ~ o m  s i d e  v/indoar, Inf 'ant,  1 e s  t r a  ined i n  c h i l d  
s a f e t y  s e a t  hooked undcr ~ ' i g i l t  ,:car s e n t  \ \ a s  throxn Co13%ard but  
was uu in ju scd .  Vehic le  2 occup:tnts f i r s t  tbrov:n l e f t  011 il;ipact, 
t h en  t o  t he  ~ i g h t  as c a r  r o t a t e d .  ilrive!.' 2 ' s  door opened on inlpact 
and clsjves was e j e c t e d  i1:hen l e f t  f r o n t  t i r e  s tllucl: cu rb  a f t e r  v e h i c l e ' s  

0 1.80 r o t : ~ t i o n ,  and occupn~ l t s  Isere aga in  I.liro~:.n i c f  t , D17ivex 2 
e j e c t e d  onto  lawn by c u r b ,  >:;as pic!ied up  1;s c a r  a s  i t  cot1.tinued t o  
r o t a t e ,  and caxic t o  i ' i ~ ~ n l  r e s t  under c a r  ni1,ll I ~ c i ~ d  a g n i i ~ s t  cu rb .  
Drivel' 2 s u s t a i n e d  m ~ : l t i i ~ l a  a!)rasiotls  and c o n t u s j o ~ l s ,  1'1~nct;ured 
l - i gh t  h ip  and i g h t  2cc t>i~uluin ,  b i  l a  tcl 'a l .  f~ : r c : t u r c  o i  pubic ralni,  
fr:ic'i!l14cd l e f t  s c a p u l a ,  intell:lal.  hcmor'l-hage a s s o c i a t e d  w i t h  p e l v i c  
i.rijl:l'ics: a n d  1 i vc r  l z c e r ~ t t i o n ,  li'i glit E ~ , c n t  pas:;:engcr i t 1  Veh ic le  2 
sui'f'pyei.'! col'.,.!>nc;-;: t c ;  ] .z l ' t  -'.,..s L , A d L ,  ].dSi fy";?, <, ,,.,t;Lct, L i A L p L C i -  y , 2 J - ' .  , i L. 11 iii iver  
o r  instrur;ienl: pane l .  L,ef t r e a r  passenger iln])acted l e f  l; sicle window 
f ra i t e  ;tnd B - p i l l a r  ancl r e ce ived  a 14 t o  2 - iuch  l a c e r a t i o n  t o  t h e  
l e f t  s i d e  of his head from b ~ o l t c n  windorv g l a s s ;  g l a s s  found i n  his 
ivouncl. Also inlpactcd l c f  t door heav i l j r ,  l - u t  u n i n  jul7ccl fro111 this. 
Centcr  l'c-ar passengel ,  hcav!.ly ilnp:~ctecl l e f t  r e a r  pa s scngc r ,  c aus ing  
t endc rae s s  t o  lo~ver  l e f t  s i b s  a n d  f r a c t u r e  of t e n t h  l c f t  r i b ;  s u s -  
t a i n e d  a mid-f r o n t a l  hcad a b r a s i o n  fro111 h i t t i n g  f ~ ' o n t  s e a t  back;  
and had a s l ca l l  ~ i g h t  f r o n t a l  head l a c e r a t  ion from e i t h e r  f l y i n g  
g l a s s  o r  from s t r i k i n g  r i g h t  r e a r  passenger .  Right  Year passenger  
had s\l;cl.iing of r ighL o c c i p i t a l  lobe fl'om h i t t i n g  head on e i t h e r  
r i g h t  window ol' upper B-pi.l . lar,  and s u f f e r e d  s t i f f nc : s s  t o  r i g h t  
s i d e  of neck. Vehic le  1 had f r o n t a l  dnn~age t o  f e i i d c ~ s !  hood, g r i l l ,  
and bumper; s h e e t  meta l  pusticd t o  l e f t ;  r i g h t  esl inust  ~ n a n i f o l d  
punctured f  om iinpac t u l i t t ~  uppc~s mount of s i~ock  absol ,ber  ; hood 
l a t c h  r e l e a s e d :  b u t  hootl d id  not  f l y  up.  \.!chicle 2 s u s t a i n e d  
damage t o  l c f t  l ' ront  and xcar  cloo!,s and p a r t  of q u a ~ - l c s  panel., 
l c f t  f r o n t  door 1a;ch ~ , c l c a s c d ,  l e f t  13-pi1  la^ t l c n ~ c d  at- b e l t  l i n e ,  
upper and loa.:lV l ~ f  t C - - p i  l l n i  s cln~~i:?gccl, l c f  t roof si  dc  r a i l s  
bucklcd near l3- and C - p i l l a l * s ,  r e a r  s c a t  c!nmnxe f  ],om (2s tc18ior  
c r u s h ,  Is',' L~c-rnd separfl t i on  ol' r e x r  \~incio!\~, n ~ ' i p  i n  l'oof l i n i n g  
a t  l c f t  C-p i l l .n r ,  and l c f t  17c:~!- t - i r c  c u t  by f c n r l t . ~ .  1 ) i l ' c c t i ons  
of f o r c c  iscre 2:00 o ' c l o c k  t o  Ychic lc  1, 10:OO o ' c l o c k  t o  \ T c h i c l c  2 .  

Pos t c i3ns l~ :  Ncarby r c s  iclcnl (:a1 l e d  Solm h c l  p .  D ~ ' i ~ , e l '  1 e x i t e d  
without ;?>s 1st:Ince; J:cliiclc 2 pn:;sollr;cl,s a l s o  csi ii.tl Lhc~~isc lvcs ,  
and t l ' ic t i  to ,]2C:k \I]) Y c h i c ~ l c .  2 t o  l 'clcnsc? 1 ) l i v ~ r  2 p i .~ l l~cd  ui l~lcr-  
n e a i l ~ .  Pol  icc! nlld niiib~il:ttii:cl rc!;ljorlsc j ~ r o n ; ~ ) ~ .  h ; l ~ c X ( ! i i ( ~ ! ~  scspoiiclil~g 



t o  c a l l  l,aisr-lc\ 1 1 2 ~ ~ :  of' : I c h i c l ~  2 )  I l i ' iver  2 e x t r i c : ; ~ t c d ;  l i r s t  a i d  
;ldn;jl:i:;tc?iq~ci oi:-scclne 1-0 Driver  2 nlld t o  \lc!liol.c? 2 ' s  c e n t e r  r e a r  
p a s s e n g e r ' s  11e:ld 1::cc?.c8nt ;or , ,  1 ) ; ) t h  ti'al-ispor t cd  t o  h o s j ~ i t a l .  Run- 
away n j  ecc v!l~o Dl'ii'ci' 2 was S o l l o ~ r i  r!g h y s t c r  ical .  anti i n  shock ,  
a l s o  takel l  t o  !,(::+pit n l .  0 thc r  Vcl;icl.c 2 p;:ssc:!~~:crs lacn;ained on- 
s ccne  at:ci :;:it i n  soc i ; t l  \ t lo~.I<cr ' s (:a:i ( soc  i n i  \:lorker a l s o  f ol.l;~v:ing 
runaway g i r  1)  . KO fire:;, e:cplos i i ) n ~ .  o r  e n v i r o n m e t ~ l a l  problems. 
Broken sj.de ~;i.ncln\i; fro111 Vcli iclc 2 o!i s i l ' e e t .  No t ~ a f f ' i u  co t l t~ :o l s  
neetlcd ;is V C ! ~ ~ . C ~ C \ S  110 t b l  oc!l; i ng :'L'~i~d\ila;r. 

Causal. t';?.c'cors arid Rc-con,;::entla t i o n s  
__l-_l--_--I I--- - 

'iho f 01 lov:i!i[;' :l ia:~.arn e::pla i 11s t h e  nuanbers ur.cc1 i n  the mats i x  c e l l  
column, l Z ~ ~  2si;ci- ial,  (:::) p ~ e c e t l i i ~ g  a anumber incl icn1.e; a p o s i t i v e  f LC t o r  . 

Prec r a sh  Crar;h Pos t c r a s h  

Env j.l8onn1el~t 7 8 9 - --- - 

t r  i x  Cel l  
-,----- 

Explnnnt ion ------ .-4- 

Accident  Cansritj  on -. ---- --- .-.-- 
p,,,; ,.,r,:,,, A , ,  13. 4 , % A < . . l - .  

a .  ,,.,A , ,, , .l A * , . ,  LA,," c;;L;:;cC; ,.-.#.----_...---. __- ._ --_-- .--- _--. 

Driver  1. d i d  no t  check i'or c l e a r a n c e  b e f o r e  
e n t e r i n g  i n t e s s e c  t i o n .  (Def i n i t c )  

1 Dr i v c r  2 e s cccd ing  speed l i m i t .  ( P o s s i b l e )  

Dr iver  2 d i d  no t  see Veh i c l e  p r i o r  t o  
impnc t .  ( D e f i n i t e )  

K e l c v n n t  Factors ----- -- 
Driver  1 's  1j.1t;ited d i ' iv ing  exper i e n c e  
may 11:1ve c o ! - I t ~ i . \ ~ u t e d  t;o lac!: of cautioal  
a t  intersect i o n .  (Pi'ol.)uble) 

DY i v e r  2 under s i r u a  t iol lnl  s t r e s s .  (Def i n i i e )  

Excitcn;cnt of  \ I ch ic l .~ ,  2 passenge l ' s  stenlmillg 
f s c ; : ~ ~  tile chase v;as d i s t s a c t i n g  t o  D r i v e r  2. 
(Dcf i i l i t c )  

In , jury  Causa t ion  

* 2  L,ap b c l t  worn by l7i ivcr  1 2nd  c l i i l d  s a f e t y  s e a t  
u ~ c d  i o ~ c s ?  ~n j n 1)al)y s i gn i  f i c n u t  l y  rcduced 
in , ju ;y .  (I>cl ' ini tr3)  



i l a t r i x  C e l l  - E x p l  slat ion - 
I n , j u r y  Causn t ion (cont  inuzd) 

Hecomn~cr~tla t ions .. -..- 

Use of r c s t ~ n i n t s  ~vould h z v e  prevented 
e j e c t i o n  ancl in ju ry  of' D l ' i v e ~  2 aacl would 
have nii.nimj.zed i11,jur i c s  to  Vehicle 2 
passcn[;ers. ( D e f i n i t e )  

Driver 2 ' s  h i s t o r y  of h i g h  blood pressure  
a n d  hyper ten sic)^^ cont i ' ibuted t o  s e v e r i t y  
of i ~ ~ j u r i c s .  (Probable) 

Lef t  d o o ~  l a t c h  on Veh i c l c  2 r e l e a s e d ,  
a l lowicg Drivel' 2 t o  Lje e j e c t e d .  ( D e f i n i t e )  

Vehi.cl.e 2's ,f. ide gual  cl. cloor beam mi~:ilrlized 
pcnctrat iot l  of  \ie\licl.c~ 1 i n t o  Vel-liclc 2 ' s  
occul;ant con;~:~a r'l'i!ie1l.1: (Uef i n i t e )  

Lack of p2dding on door of Vehicle 2 increased 
in,ju.?'y to  igh.L s e a r  passenger . (Def in i t e )  

Paddi.ni; on back of f r o n t  s e a t  of Vehicle  2 
mini l~~izcd  head i n j u i l ' y  t o  center  J7car passenger.  
(Def i n i  tc) 

Padding on Vehicle 1 ' s  lovier inst~:umeut p a n e l  
rnilli~nizecl i n j r . l l * y  t o  !)l1j\ror I ,  ( ! ' ) e f i~ i i t e )  

I n t e r s c c i i o n  singu1arl .y f r e e  of roads ide  
hazarcls. ( D e T  i n i t c )  

Reevalual- ion of  11VPS F206,  Door 1,ocics; and Door 
Rctc.11 t ion Colnponellts---Passenger Cars and 7,Iul t  i- 
purpose Passenger C a l s s .  

Drivcl*s neecl t o  be catti;ioned to  e s e r c i s e  added 
c:trc a t  ~ ~ l ~ i l ; ~ l ' l i ~ ( l  i n t e ~ ~ s e c  t iolls, and t o  avoid 
d r iv ing  11;hilc. u n d e r  sl;i8css. 
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Iclent i f  i c a  t i o n  - 
The  a c c i d e n t  o c c u r r e d  a t  t h e  i n t e r s e c t i o n  of T a l l a d a y  Road and 

7'utLI.e H i l l  Hoad, Augusta Township, I 'iashtena~v County ,  I I ichigal l ,  on 
F r i d a y ,  October  2 0 ,  1972,  a t  1520 o ' c l o c k .  1,ocal d i r t  r o r d s  i l l  

a g r  i c u l t u r a  1 - r e s i d e n t  i a l  a r e a .  Two passenger  c a r s ,  T-type c o 1 l . i ~  i o n .  
I n j u r y  S e v e r i t y  AIS code 01, minor .*  
Ambicncc 

0 B r i g h t  , c l e 2 j m ,  s~iizny d a y .  Tempera ture  49 F ,  r e l a t i v e  humid i ty  
36%, wind 10  mph from t h e  so:ithwcst. Roadway d r y .  

Both T u t t l e  H i l l  and T a l l a d a y  Roads  l o c a l ,  two-,lzne roadways of  
pakccd e a r t h ,  p o o r l y  m a i n t a i n e d .  T u t t l e  H i l l  20 f e e t  wide ,  T a l l a d a y  
23 f e e t  wide.  No d i v i d e r s ,  no r o a d  edge s h o u l d e r ,  c u r b ,  o r  g u a r d r a i l .  
Both s t r a i g h t  and l eve l . .  IYithin q u a i a t e r  mile r a d i u s  of Tal lnc lay ,  f i v e  
d r j v ~ w a y s :  1.5 p o l e s ,  f i v e  t rees;  nf  T ~ l t t l e  R i l J  , three d r ivewavs .  f i v e  
p o l e s ,  10 t r e e s .  - .. 
T r a f f i c  C o n t r o l s  

Speed l i m i t  SO niph by s t a t e  s t a t u t e .  No pavement markings  and no 
s i g n a l s .  Two y i e l d  s i g l l s  f o r  T u t t l e  H i l l  Road; weight  l i m i t  s i g n  f o r  
b r i d g e  on T a l l a d a y  west  of i n t e r s e c t  i o n ,  a l l  l e g i b l e .  P r e v i o u s  a c c i d e n t  
h i s t o r y  i n d i c a t e s  one p r o p e r t y  damage a c c i d e n t  i n v o l v i n g  two-veh ic le  
head-on c o l l i s i o n  one-half  m i l e  f rom i n t e r s e c t  i o n .  

V e h i c l e s  

V e h i c l e  1, 1972 American hiotors  H o r n e t ,  %-door s e d a n ,  l i g h t  g r e e n  
e x t e r i o r ,  d a r k  g r e e n  v i n y l  t o p ,  d a r k  g r e e n  i n t e r i o r ,  odometer r e a d i n g  
23,574 m i l e s .  Yo i n d i c a t  i o n  of v e h i c l e  i n s p e c t  i o n  ( p e r i o d i c  v e h i c l e  
i n s p e c t  ion n o t  nianda t o r y  i n  I l i ch igan)  . Auto:?!rrt i c  t r a n s m i s s  i o n ,  no power 
a c c e s s o r i e s  . Padded upper  i n s  truirlellt p a n e l ,  sunv i s o r s  , and a r x r e s  ts . 
Lap b e l t s  and upper  t o r o s  b e l t s  a v a i l a b l e ,  b u t  l a p  b e l t s  were i n s i d e  
p l a s t i c  housing a n d  i n a c c e s s i b l e .  No v e h i c l e  d e f e c t s  ; l a s t  ma in tenance  
a t  1 9 , 5 3 5  m i l e s  on September 9 ,  1972 i n c l u d e d  l u b r i c a t i o n ,  o i l . ,  f i l t e r .  
F r o n t a l  damage, s h e e t  m e t a l  wiped t o  t h e  l e f t .  Rear edge  of hood e l e v a t e d ,  
b u t  d i d  not  niove r e a r w a r d ;  l e f t  e n g i n e  mount s e p a r a t e d ,  r i g h t  one  t w i s t e d ;  
l e f t  f r o n t  door s h i f t e d  by f e n d e r  movement, b u t  s t i l l  o p e r a b l e ;  s t e e r i n g  
wheel  r i i n  s l i g h t 1 . y  cleformed, p l a s t i c  crac l ted .  S i g n i f i c a n t  f i n d i n g s  f r o n  
damage i n s p e c t i o n :  s tecr  1.11:: columtl f 1 . e s i b l e  c o u p l i n g  separated; break-  
away n i i ~ ~ r o ~ '  came o f f  froln d r i v e r  c o n t a c t  . V D I :  02-FDEIY-2. 

* American J l e d i c s l  A s s o c i a t i o n  A b b r e v i a t e d  l n , j u r y  S c a l e  ( A I S ) .  



V c h j . c l  c 2 ,  l.<f73. C h c ~ l ' o l ~ t  Ca~unl.0, 2-door 1ii]l7dtop, day]( m c i ; a l l i c  
b l u c  c:>;lcl? i o i4 ,  bl:ii:li v i n y l  t o p ,  1)lue v i n y l  i n i . c l t i o r ,  odoluc:ter lueacljng 
25 ,171  ~ ! l i l o s ,  No j .ndj .cat jon of v c l i i c l c  i n s p e c t i o n  ( p c r j . ( ) d i ~  v e h i c l e  
i.llspec t:j.on no t  rnnnd~. t,o.ry i n  !~I ichi f ran)  . Power s t e e r  i n g  and powoq b r a k e s  
w i t h  f i ' c*~ l :  d i s c s  ; ; ) I ?  Lo:ilatic tr;inslnisf;ion. Padcled uppcjr j . i is trun~cnt  p a n e l ,  
a13mres L :.;. ri nd :.;ill~r'! ! :or3 ; l ight , l .v  p:~dclot! s t c e r  iilg wllcel spolies  . I ,np 
I 1  I t o  t i :  i  f o n t  140 v ~ l l i c l e  d e f e c t s ,  l i s i n t e n a n c e  on 
August 1 9 ,  1.972 a t 22, G1.7 ~ n i l c : : ~ ;  inoluclod l u l x  i c a t  i o n ,  o i l ,  f i l t c l t ,  a j r  
I. i l  tcr , bt.:tl;t.: I'1.u j i-i, :t:l<i I 'oil~' l iew t j . l , c ? s ;  t r a n s ~ i ~ i s s i o n ,  d i f f e r e n t i a l . ,  
c o o l i ~ ~ ; ;  :;:,):- t.1~111: ;)o\\'ct.xr :.;.tc~cl~j.ilg, a n d  b i i t t c r y  wcl,o c11ecl;ecl. Damage? was 
f,o t hc? I i?l't :; i d e  I r o : ~  f ! 3 0 ~ ~ t  wlic?el t o  q u a r t e r  panc?l,  w i t  li l i~nxin~u~n 10 i n c h e s  
of cril:,h. 1,c:f t ut?p(:17 nnd lolac?)' A-pi1 l a r s  and B - . p i l l a r s  dzniaged, l e f t  ~ ~ o o f  
8 j.de l,,z il:; I,uc!tlcci n l; botli C - ] > j . l l a r s ,  Upper r i g h t  B-pil.lc"ir s h i f  t o d  solr,e- 
wlla i;, gap L C  i \cccn :,i ; . l a y  and door l a r g c r  t h a n  u s u a l .  F'looil~xin deformed,  
i i  1 : c  Of spec j a1 i n  tel't.?st i f  pc~:i'orniancc of' the s i d e  g ~ s r d  
door bealt~ ~:'l?i.:i\ i l ! : i l l  ?.l~li;?.cc? i n i r u u i o n  of  Vel l ic ic  1 i n t o  passenger compnr t-  
~:ic:lnt . ', Ti1 : I.O-LS'l:',i- % . 

Dyivcr 1, 17-yc.a1,-old C:a~;r.asjan, niale,  7 1  i n c h e s ,  170 pounds.  
] ) r i v i n g  one yea ] - ,  n c c ~ ~ ! n u l a t c d  7 , 0 0 0  n ~ i i e s .  En r o u t e  from s c h o o l  t o  
I!OIIIF) of 1'jgI!f, f17:))iL p:issell[:o~'; a.cciCicilt 0cc:urred abou t  t ~ v o  m i l e s  f r o ~ n  
o l i i g i n ,  11:i 1f m i l e  :I':.,on? d e s t  inaJi  i o n .  I'aliij l i a r  w i t h  c a s e  v e l l i c l e  havi.ng 
d ~ ' i v e ~ ;  .l,(!ilO nlilc:; ~ , ' i t l l  i t ;  l i v e d  i n  a r c a  s o  f a m i l i a r  ivith r o u t e  and  
t r a v e l e t i  i t  a v e r 2 . y  of t w i c c  a  week, Compl.eted txlo-phase d r i v e r  educa-  
t ion coui ,sc i n  h j  g11 s c h o o l ,  c lassrooin  and on-road t r a i n i n g .  Good p h y s i -  
a  a  I L ~  c :  i i I 1$o a l c o h o l  o r  d r u g s  i n v o l v e d .  D r i v e r  unres -  
trzic:!:!, ! G ; I ,  . I  i i  I S  t i i~,tcl<, alld iiad 
sii,al:L 1;:cc.t a t i.011 on 1)r jdgc o:f nose .  I n j u r y  Sevc?r i ty  AIS code  0 1 ,  minor .  

Rigl.~? f r o n t  l>'i!:SClIgeY, I r c h i c l c  1 ,  17-year-o ld  ma le ,  C a u c a s i a n ,  71 
i n c h e s ,  3::: ' i  165 l>O\lii:is. 1Jn1:c~~tl 'ninct l .  S w e l l i n g  of  I : ~ ~ : . I I C  t e m p o r a l  l o b e  
and super  rici::l  I . ; iccrat  ion  01' r i g h t  ci~eck.  I n j u r y  ~ c v e r  i . i . y  AIS code 0 1 ,  
~ n i n o r  . 

Driver  2 ,  18 ) .cars  o l d ,  C a u c a s i a n ,  f e m a l e ,  G G  i n c h e s  and 118 pounds,  
li:\d been di-il; ing i.\vo y e a r s ,  nvesa=;in:c 1 5 , 0 0 0  l n i l c s  pe r  S c a r .  En r o ~ l t e  
flloin home t o  \ ~ . ; o ~ l i ,  t a k i n g  s i s t e r ' s  two c h i l d r e n  t o  work w i t h  he r  where 
t h e y  \\lou'lcl !nee1 i . h c i ~ ~  mother .  Acc iden t  s i t e  a b o u t  one  m i l e  from o r i g i n ,  
f o u r  n i i lcs  i'!'o;!i d ~ i i t  i n a t i o l i .  Adecjuately f a m i l i a r  w i t h  v e l ~ i c l c  had owned 
i t  t h r e c  \,ceits ant1 acc~uliula tecl 1 , 0 0 0  mi l e s  . Very f a m i l i n r  w i t h  r o u t e  
hav ing  d r  ivcn i t  dai1 .y  f o r  s e v e r a l .  y e a l m s .  Con~plc ted  two-p t~ase  d r i v e r  
e d u c a t i o n  c o u r s e  i n  h igh  s c h o u l ~ ,  class?.oo!n and on-180ad t r ; i i n i t ~ g ,  ? , l i ld 
symptoriis of !lypo;:lyccmin. IInd b ~ c n  tlaiiii!g fa i l i ' i i i lg  s p e l l s  f o r  two ~ ~ e e k s ,  
and on clay oP acc i d c n t  f e l t  l l q u c a s y ,  " o t h e r w i s e  h e a l t h  good. 1lcnCn 1 
h e a l t h  gc'oocl, en , joys  d r i v i n g .  Unrcs - l rn ined .  Sui ' fe red  l a c e r a t  io11 t o  l e f t  
ch cek ; w n s  cinzecl anci ]nay have monlentari ly l o s t  consc  i o u s n c s s  a t  inlpact . 
I n j u r y  Sc?vc>~ i t y  =!IS code 01 ,  ~ninol ' .  

L e f t  l e c a r  p n s s c n g c r ,  Vcl i ic le  2 ,  10 y e a r s  o l d ,  f e m a l e ,  C a u c a s i a n ,  
56 i nches  and 7 5  pot~ticis. Unl 'cs t rn inecl .  L a c e r a t e d  ins ic lc  lower l i p  by 
bi.tin;:' \\'i t i 1  tcctli .  I n , j ~ l l ' y  Sever  i . t y  A JF, coc!c 0 1 ,  nii.nor. 

R i ; , l l t  l c n l ,  passcuyc l ' ,  Ycl l ic le  2 ,  9 years  o l d ,  f e m n l c ,  C a ~ i c n s i n n ,  
52 j nc:Ilr:: nll t l .  7 2  po:lnds . UIII  c:-:t1'n i 11f'ci . Rccei\:ed a b 1 . n ~  ion  over I.cf t c y c .  
Tn,jul'y > i c a v c b ~ , i  L). AJS code 03.,  nitl lo^, . 



The f 0 l lo r : ing  i10tor Veh i c l e  P ~ o g r n m  Stallclards (JIVPS) and T r a f f i c  
S a f e t y  P r o g r a ~ , ~  S t anda rds  (TSPS) a r c  p a r t i c u l a r l y  r e l e v a n t  t o  t h i s  
c a s e  : 

hIVPS $201 Occupant Pr70 tcc:t ion i n  1 ; l t c r  i o r  1:npnct--Passenger 
C a r s .  I n j u r i e s  ni ino~.~ t o  occupanl s of Veli icle I--  
1)rcal;-away 111 irl-oll b1801icl oi'f \vj .nds  h i e l d  when h i t  
by Dr i v e r  1 ;  padded i ti:.; L l  u m c ~ ~ t  pallel o f f e r e d  pro-  
t e c t  i.on; convenience t ~ ~ a y  broke l c a ~ r i n g  sl inrp 
cdgc:;, but, causcd no i ~ i < j u r y ;  p l a s t i c  mold.ing 011 

r i g h t  A-p i1 l . a~  c r acked ,  c u t t i n g  1m.ssengcr. 

blVPS $205 Glaz ing  1Iate.r i3. Is--P;\r,:.;cnger Czr:.; , Nu1 t ipurl7ose 
P;~s~:;cii:;e~* i7ellj.c:les, !,,o loi'cyc l e s  , ' f ruzks , alld 
Busc:s. \Vind,:;hielci or1 Pe l i i c lc  1 craclted when s t rucl i  
by Drj.ver 1 but d i d  lloi s h a t t e r .  

BIVYS #20G Door 1,ocks a i ~ d  Door Rc'icnt i on Co!;lponents--Passenger 
Cars  and IIul  t ipurpose  ITchic les . L e f t  door l a  t c b  
rele;>.:=;cd on \'el: ic1.e 2 ,  I J ~ J . ~ :  door relna ined  c l o s e d  
because of s l lcot  ineta l  tiamage. 

IiVPS if208 S e a t  R e l t  I r i s t a l l a t i o n . - - l ' a s s e n g e ~ -  Cars, ~ I u l t i p u r p o s e  
Passenger  Veh i c l e s  , T i z ~ i c k s ,  and Guses . No r e s t r a i n t s  
worn by occupan ls  of both  Vehic le  1 and Veii icle 2 ;  
n e i t h e r  c a r  had s e a t  belt :varnirig s y s t e n ~ .  

A- - 
Miips ~ ~ I L I  S i d c  Door Strcligt,il--Pa:;:;ej~ger Csrs . Vehic le  2 had 

s i d e  guard door beam n' l l i  cli ininimized c r u s h  and 
i n t r u s i o n  of Veii icle 1 i n t o  passenger  conipartment . 

TSPS ?4 Dr i u c r  Educa t ion .  Dr iver  educa t i on  cou r se s  shou ld  
i nc lude :  a )  iilf orrnatioll on d e b i l i t a t i n g  c h a r a c t e r  is- 
t i c s  of v a r i o u s  d i s e a s e s ,  such a s  d i a b e t e s  (hypo- 
g lyccm ia ) ,  and on how -LO c o n t r o l   effect,^ of such 
d i s c a s e s  ; b) cmphas i s  oil need f o r  c a u t  ioli wlien 
d r i v i n g  i n  r u r a l  a r e a s ;  and  c )  warnings a g a i n s t  
neg l i gence  i n  ve ry  f a m i l i a r  a l z ea s  s i n c e  s t a t i s t i c s  
show most a c c i d e n t s  occur  w i t h i n  25 m i l e s  of d r i v e r ' s  
home. 

D e s c r i p t i o n  

Pl-ecrash:  Veh i c l e  1, eas tbound on Ta l l aday  Road and Veh i c l e  2 nos th -  ---- 
bound on ~ m l e  I I i l l  Hoad, both caJ:s i n  c o r r e c t  l a n e s  and c l o s e  t o  c e n t e r  
of roadway. Dr ive r  2 l,\lns t r a v e l j n g  a t  5 5  niph, s lowed t o  40 niph be fo r e  
i n t e r s e c t  i on ,  then speeded u p ,  en t e l ' cd  i n t e l ~ s e c t  ion a t  50-55 mph. Dr ive r  2 
d i d  not remember s e e i n g  Vehic le  1 p r i o r  t o  impact .  Dr iver  1, a t  e s t i m a t e d  
45  a p h ,  planned t o  go s t r a i g h t  t l l rougt~ in1 .e l ' sec t ion  and w a s  loolt ing 
d i r e c t l y  ahead.  J u s t  be fo r e  e n t e r i n g  i n t e r s e c t i o n ,  Dr iver  1 saw Vehic le  2 
and  bllnkecl, D ~ i v c r  2 co::inlit t e d  ts:o v i o l a  Lions: f a  i l e d  t o  y i e l d  r i g h t -  
of-way d e s p i t e  c l c a s l y  lc tg iblc  s i g n s ,  a n d  e n t e r e d  i n t e r s e c t i o n  t o o  f a s t .  

Crash:  \.chic:lc 2 s t r u c k  on l c f t  sic!c, ~ o t a t e d  couni :c rc lock~visc  170'; 
P a f  t , e ~ -  ll~lj-lnc t ,  Y c l ~ i c l e  1 r o i a t e d  c o ~ ~ t i  t e r e lockwi se  5SS0 (1-aciia-tor. f l u i d  f rom 



0 Veli ic!~? I spilled i n  n :<GO ci i ' c l (?  dc>not f 1.:;; s p i n )  . n o t h  v e h i c l e s  calfic 
t o  I'i.nnl. 1,esi; nor tbc8si ;  i r o n ~  p o i u t  01 impnc L ;  Vehic1.e 1 on edge of 
~'o;xclv;:\y facS ii;; ::ol.iri:~l:est. \ 'chjul.c '2 r o l l c d  1.10 f e e t  o n t o  la\vn a ~ l d  i n t o  
lanip p o s t ,  bcild5:l;; I ii; sl i{.,llt l g  but  cioj.r\~: 110 tlar~lagc t o  c a r ,  and e ~ d e d  
f a c i ~ ~ g  souL11. l l ~ ~ i v e r  3. i vns  i;l~so\\lli forwar'ci rind t o  the  r j g t l t  a;; cais  
rotated, stl 'ucl:  iqt:al.v icw 1ni1'1'ol' nncl w i i l c l s i ~  ic!l(l, rccc\.j.ved s m a l l  l a c e r a t i o i l  
on b~,icl{:c: of 110::~ a f i r l  ~:(!t!! j>l . i~ i I I C ~  c:) 1' j):i i l l  xnd muscle :;ollcness t o  lower 
bacl.; f roin Ior\,vnl,d f '1 c x j o i ~  n t  iltil~ac:t. Rir:lli ;  f ' ~ o n t  p3:;scnt:cr i n  Vei-ricle 1, 
wlio Gas .t.urni 11;; r;itli o j \ r : <  l. p~ ioll .t o i l lpac- t ,  v!as ti~r.'o\:~n : f ~ l ' ~ : i : ~ ~ d  nnd 1. ight 
and !; t l i ~ c k  ri{;l:t; A-pil'l;i18 ~ ' a n s i ~ l ; ;  :si1:ellin[:. of r i g h t  tc~rn;~oi.al l o l ~ e  a n d  
s u p e ~ f  5 c i a l  l n c . ~ . ~  ;tii.o:i 01 iti.{;h t c t~eo l ; ,  Dr ivc!ll 2 wa:; t h ~ o \ v n  l.ef t arld 
s t r t ~ c l ;  cloor , s\i.i; i i i n i n g  1act)~:a i'ioii t o  l e f t  clieck f~'o:n brolten window g l a s s ;  

. .> m a y  h:tvc ~r!us~cl! i s?  I ?. L . , ~  10:: i. conscj.o;~r.;rrcss. I>a!isenger p i t - c h e d  fo rward  and 
l e f t  ; I.cfZ r c : : ~  ; ? : t s : :  : ;  t c r t h  I ar:eratetl i l ? s i d e  l o a e r  l i p ,  r i g h t  rear  
pa:;sr.:ii::t,r !:c(.::.::,L!c? nb.i.':::.laii over- :Lcl'.t e y e  pi-okab1.y €1 iliii s e a t  back.  F's30nta!. 
dan:ngc L O  Vei: ;c - !  :: I :.;llt.c t: ;!let a1  \:'i.p~?d t o  -the 1c.f t ;  J'i:ar edge: of  hood 
elevzt.cri; l o f  l olLt;i~lr- no~i:;'~ sr,-]-):,l 7 i ed and ~ i g t i i :  T T I O I I ~ ?  t w i s t e d ;  l e f t  f r o n t  
don,, :,hi f tecj b ~ l l !  :;'c i 11. c ; ~ : ~ ! ' n l 2 l c ;  s t e t + r i n g  \i!hccl rill1 f : i i  g h t l y  clcfoymed a n d  
p l a s t i c  cj.ac:;cci ; r;tce.l.i.!l:,; co!.umn i I c s i h l e  coup lit^(; ~ : c p n r a t e d ;  and bl:eal:-. 
away inirrors cisJ~;i,ched. Lc.E.t s i d c  of i T e h i c l e  2 sinashcd froin f r o n t  wheel  t o  
quartel '  p a n e l ,  wi .  tll 1na>:i!ii1::1l cl'usll 10 inches; upper ?.n(I lower l e f t  A - p i l l c r s  
2nd E . - . p i l l a r s  cli;?!\:ige~?, left roof s ide  ra i l : ,  buckled  a t  bo t  tl p i l l a r s  : upper  
r i g b t  'il--pill:x~- s i l i f  t e d ;  f'.l oorpan  ds Io i .~ :~ed ;  \:indstlj.el-d c rac l t ed .  D i r e c t  i o n s  
o f  f o r c e  2 : O C i  olclot :k t o  \luhj.cle :I., 10:00 o ' c l o c k  t o  Vei l ic le  2 .  

Pos tc ras l i :  V e h  i c  l c  1 occuyan i . ~ ;  e x i t e d  tlleniselvcs . O c c l ~ p a n t s  of 
~ e h j  cJ%-2TSZ~-;tc:d frorr, c a r  by ncj [ : I -~bors .  Ilriver 2 dnzed a n d  s u f f e r e d  
d izz i l ; t : ss  !?yol,:,l)i> rl i lc .  1 ( i  1.p:q(*I i \ l n  I i ! l ~ ~ ~ ; ! ~ r ~ ~ ~ ~ j ~ i i ~  p p r 1  + : a L : q ?  t 9  l l ~ a y b y  h o u s e ,  
Alrll>iri.:i::ce ai l .r*!-it i i i  . i  ., a p p i  ic1.i bni~c!e:;i?s t o  I;tccr'il. t. i o n s  a n d  a b l i a s i o n s  of 
V e h j c l c  2 OccUp2:~L;;; Lhc:; Lrnnsp:?rl'c!cl the111 t o  t ~ o s p i i a l .  Drivel '  2 s e e n  
b u t  n o t  t rca tec? ;  :::;lied b:; doctoy t o  r e t u r n  i n  a wecli f o r  tests f o r  d i a -  
b e t e s  . Rt'o f il c o r  e'ipi o,-;io:l o r  eil\! ~~~onn:enI ;a l .  j~roble:~::; ; 0111 y d e b r i s  \vas 
360" c i r c l e  of ::j.:j 1 led l 3 n d i a  t o r  f l i i ic i .  YJash tenaw C o ~ ~ n t y  S h e r i f f ' s  were 
i n  a r m ,  s o  the-::: ::.rrived on-sccne i n  ~ n i n u t c s ;  ambulance r e s p o n s e  \vas goor 
a s  i t  took thcla licnllly 25 l n i n u t e s  t o  a r r i . i l c ,  bu t  this was u n a v o i d a b l e  
g i v e n  t h e  dista1ic:c t h e y  I ~ : l d  t o  t ~ a v c l  from ;'!n11 Arbor and poor r o a d s  which 
prevented high ,c:j?s c d .  Tio t i 3 n f  f i c  con! yo1 nceded a s  one c a r  o f f  roac! and 
t h e  o t h e r  on ronci c;dge, and  t l l c r c  \?;as 110 t r n f f  i c .  

C a u s a l  F a c t o r s  :ind Wecoi~~~nc ndniinn::;  - -.---------- 
Tlie fo l lo \ i ; iug  d i  agl'iirn c x p l n j  a s  t h e  nulnl~ers used i l l  t h e  l ~ i a t r i x  c e l l  

column, . i l l  aste17 isli (4:) pllcced i i i ~ ;  n n u m b c ~  indicates a p o s i t i v e  f a c t o r .  

V e h i c l e  1 -  4 I 5 -1 6 1 



Matr ix  Co11 . .----- Xxp1a)i:~t i o n  ---. --- 
Act i.dc?n t Cn usa t io11 --- 

Pr i m n ~ y  or Pr inc i .p le  C a u s e s  
_I__-..- I___---I___... 

I n j u r y  C a u s a t i o ~ i  
-+--... --.,-- 

2 

P o s t c r a s h  F a c t o r  

* 3 

I)r i vo r  2 approached intc.rscc t ion a.1; e x c e s s  ivc?  
speed, slid w i  t i lont  ;~dcclua t.cl y survilil1.in.g ronclway . 
(Uef i n i t e )  

Relevant  Condi t  io~ls - .- --.-. 

Driver  2 had m i l d  sympto:ns of hypoglycemia w h i c h  
may h a v c ~  iiapa j.~:c:d her -kliot~ght p lmocesses  . ( ~ e f  j .n i te )  

D1'iver 2's f i i ~ i ~ i l  j.:t17 i t y  v;ith yoad  a n d  1rnowled:;e cf 
low t17::f l ' i c  ~ol . i~r ic :  c:on+:r i b u t  c-d t o  her c e r e l c s s n e s s  
i n  chcc1.i I,,: i'o13 c l c a r a n c c  "Luo f a r  i n  advance of 
i n t e r s e c t  o n .  (Possible) 

Dr ive r  1's brak ing  a c t i o n  l e s s e n e d  s e v e r i t y  of 
a c c  i.de:n L ,  (P ro lx~b l  c )  

I n j u r i e s  t,o O C C U ~ ; Z I ~ I ~ S  of 1Tellicle 1 and r e a r  passen-  
g e r s  of \ r c l ~ i c l e  2 \\:o\~l.d l.~ave been n~:i.nimj.zed had 

/ n - ~  ..: +-. \  t L b ~  b ;  ~ i ~ ,  \ U C  i i , ~  LL,  
P 

1'ehicl.c 2 h a d  pl't!--s tnn~:i:lrd s i.de do0.1' heam wl-I i ch  pre-  
velltcd s;;c3vcl'e p:.:.::;;e,ng;er CoIi:;ial1 t.1i1en.t i ni;rus i o n ,  
(Def ini:ie) 

L igh t  patidin;? on d o u ~ s  i n  \Tellicle 2 mii~ imized  i n j u r y  
t o  Drive): 2 .  (1)ossj h i e )  

F i r s t  a i d  admin i s t  e r c d  on-scene by ambulance 
a t t e n d a n t s .  (Dcf j.11 l t c )  

Dr ive r  ectuca t ion courses  S I ~ O U I . C ~  i n c l u d e  informat  ion  
on d i l ~ i l . i t , a t  ing  tl i scases  s u c h  a s  d i a b c l c s  (hypogly- 
cemia) wl~icll  niay ni.fcct d r i v i n g  a b i l i t y .  

Dr ive r  e d u c a t i o n  coul 'ses shou ld  cmphas i z e  need f o r  
c a u t i o n ,  p a r t  icul.i-tr l y  i n  r u r a l  a l V e a s  anti i n  f a m i l i a r  
a r e a s  c l o s e  to  Iioinc. 
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I d e n t i f i c a t i o n  

Acc iden t  o c c u r r e d  on US-23, a  4- lane  d i v i d e d  expressway i n  a n  
a g r i c u l t u r a l  a r e a  of N o r t h f i e l d  Townsl~ip ,  f a sh tenaw County ,  hI ichigan,  
on Monday, Oc tober  23 ,  1972,  a t  1340 h o u r s .  S i n g l e  v e h i c l e  o u t  of 
c o n t r o l ,  l e f t  roadway, r o l l e d  over  c r o s s i n g  median,  e n t e r i n g  oppos ing  
t r a f f i c  l a n e s .  F i r s t  a c c i d e n t  p r e c i p i t a t e d  second a c c i d e n t  i n  which 
s i n g l e  v e h i c l e  l e f t  roadway and impacted a  t r e e .  I n j u r y  S e v e r i t y  AIS* 
code 01 ,  minor .  

Ambience 

B r i g h t  sunny day ,  t e m p e r a t u r e  64O, r e l a t i v e  humidi ty  72%, wind 1 6  
mph from t h e  s o u t h w e s t .  Roadway d r y .  

Highway 

US-23, 4- lane  d i v i d e d  expressway,  open ltoadway. Each l a n e  12 f e e t  
wide ,  g r a s s y  median 40 f e e t  wide.  B e l l - t r a v e l e d  and we l l -ma in ta ined  
c o n c r e t e .  A s p h a l t  s h o u l d e r s :  e x t e r i o r  10 f e e t  wide ,  i n t e r i o r  3 f e e t  
wide .  S h o u l d e r s  h e a v i l y  covered  w i t h  l o o s e  g r a v e l .  No g u a . r d r a i l s  . 
Roadway s t r a i g h t  and l e v e l :  crowned + l i O  from c e n t e r  of  roadway t o  
o u t s i d e .  No l i g h t i n g  a t  a c c i d e n t  s i t e .  Two a c c e s s e s  per  q u a r t e r  m i l e ,  
i n c l u d i n g  one r es t  a r e a .  No p o l e s ,  bu t  50 t r e e s  per  q u a r t e r  mile. 
A c c i d e n t  h i s t o r y  of s i t e  i n d i c a t e s  three s i n g l e - v e h i c l e  a c c i d e n t s  i n  
1968, a l l  o u t  of c o n t r o l .  

T r a f f i c  C o n t r o l s  

P o s t e d  s p e e d  l i m i t  70 mph maximum. 45  mph minimum. Pavement markings :  
s o l i d  w h i t e  l i n e  a t  edge  of roadway, i n t e r m i t t e n t  w h i t e  c e n t e r  l i n e ;  
v i s i b i l i t y  of markings  good. No symbols o r  words on roadway, L e g i b l e  
s i g n  i n d i c a r i n g  "Res t  Area .  l 1  No t r a f f i c  s i g n a l s .  

V e h i c l e s  

V e h i c l e  1, a 1971 Plymouth D u s t e r ,  2-door coupe,  lime green  e x t e r i o r  
w i t h  b lack  v i n y l  t o p ,  b lack  i n t e r i o r .  Odometer 2 2 , 7 3 5  m i l e s .  No p re -  
v i o u s  v e h i c l e  i n s p e c t i o n  ( p e r i o d i c  v e h i c l e  i n s p e c t i o n  no t  mandatory i n  
hl ichigan) . Power b l n k e s  and power s t e e r i n g ,  a u t o m a t i c  t r a n s m i s s i o n .  
Padded s u n v i s o r s ,  upper i n s t r u m e n t  p a n e l ,  a n d  arm rests .  Lap and upper 
t o r s o  s e a t  b e l t s  a v a i l a b l e ;  l a p  b e l t  buckled  behind s e a t .  No d e f e c t s ;  
new t i r e s ,  f r o n t  s h o c k s ,  and b a l l  j o i n t s ;  r i g h t  f r o n t  brake  l i n i n g  good. 
No s t i c k e r  t o  i n d i c a t e  ma in tenance ;  f i 4 i e n d  had i n s t a l l e d  shocks  and b a l l  
j o i n t s .  Damage was t o  l e f t  f r o n t  f e n d e r  and l e f t  f r o n t  c o r n e r  of roof  
which s u s t a i n e d  e i g l i t  i n c h e s  of c r u s l ~ ;  upper l e f t  A - p i l l a r  damaged and 
s e p a r a t e d ,  s m a l l  c r a c k s  a t  b e l t  l i n e ;  uppey l e r t  B - p i l l a r  and upper r i g h t  

* American I l e d i c a l  A s s o c i a t i o n  Abbrev ia ted  I n . j u r y  S c a l e  (AIS) . 



A - p i l l a r  damaged; upper  l e f t  C - p i l l a r  d e n t e d  a t  t o p ;  r i g h t  roof  s i d e  r a i l  
damaged and l e f t  one buckled  a t  f r o n t  d o o r ;  and w i n d s h i e l d  header  b e n t .  
V D I  : 00-TPGW - 3 .  

V e h i c l e  2 ,  a  1968 C h e v r o l e t  Van/9O; b r i g h t  ye l low e x t e r i o r ,  ye l low 
i n t e r  i or  w i t h  g r e e n  s e a t s  ; 90-inch wheel  base .  Odometer 55 ,802 miles. 
No p r e v i o u s  v e h i c l e  i n s p e c t i o n  ( p e r i o d i c  v e h i c l e  i n s p e c t i o n  n o t  mandatory 
i n  N i c h i g a n ) .  No power a c c e s s o r i e s ,  manual t r a n s m i s s i o n ,  Padded sun-  
v i s o r s ,  upper i n s t r u m e n t  p a n e l ,  and a r m r e s t s .  Tab p a r t  of s e a t  b e l t  
t h e r e ,  but  b u c k l e  h a l f  c o u l d  not  be found ;  no upper  t o r s o  r e s t r a i n t s .  
T i r e s  ve ry  worn ( f r o n t  0/32 i n c h  and 1 /32 i n c h ;  bo th  r e a r  2/32 i n c h ) ,  
r e a r  t i r e s  o v e r s i z e d .  No t a i l p i p e ,  f r o n t  end needed a l i g n m e n t ;  a . i r  
shocks  on r e a r  e n d .  No s t i c k e r  t o  i n d i c a t e  ma in tenance .  V e h i c l e  2  
s u s t a i n e d  26 i n c h e s  of  c r u s h ;  sheet m e t a l  damage t o  r i g h t  bumper and 
g r i l l ;  w i n d s h i e l d  smashed,  w i n d s h i e l d  header  damaged; upper l e f t  A - p i l l a r  
t w i s t e d  t o  r i g h t  and s e p a r a t e d ,  upper r i g h t  A - p i l l a r  damaged and  s e p a r a t e d ,  
lower r i g h t  A - p i l l a r  and upper and lower r i g h t  B - p i l l a r s  damaged; r i g h t  
f r o n t  door smashed and jammed c l o s e d ,  l a t c h  and h i n g e s  broken;  r i g h t  r e a r  
door h i n g e s  broken and s e p a r a t e d ;  r i g h t  roof  s i d e  r a i l s  buck led .  
VDI : 12-FREIV-7. 

D r i v e r  1, 39 y e a r s ,  f e m a l e ,  C a u c a s i a n ,  65$ i n c h e s ,  125  pounds. Four- 
t e e n  y e a r s  d r i v i n g  e x p e r i e n c e ,  a p p r o x i m a t e l y  1 4 , 0 0 0  m i l e s  pe r  y e a r .  
D r i v i n g  fitom home 1 5  m i l e s  n o r t h  of Ann Arbor t o  Y p s i l a n t i  t o  v i s i t  
f a m i l y ;  no p lanned  time of a r r i v a l .  Acc iden t  o c c u r r e d  abou t  e i g h t  miles 
from o r i g i n ;  s i x  m i l e s  from d e s t i n a t i o n .  V e h i c l e  f a m i l i a r i t y  good; had 
accumulated  a l l  m i l e a g e  on c a r .  Very f a m i l i a r  w i t h  r o u t e  s i n c e  d rove  i t  
t w i c e  d a i l y  t o  and from work. No d r i v e r  e d u c a t i o n ,  s e l f - t a u g h t  d r i v e r .  
P h y s i c a l  c o n d i t i o n  good,  v i s i o n  normal .  Four-mont h  s e p a r a t i o n  from husband 
p o s s i b l e  s t r e s s  f a c t o r ;  men ta l  c o n d i t i o n  a p p e a r e d  s t a b l e  and matu re  t o  
i n t e r v i e w e r  , No a l c o h o l  i n v o l v e d .  D r i v e r  1 u n r e s t r a i n e d .  I n j u r i e s :  
minor l a c e r a t i o n s  on b o t h  hands ,  r i g h t  arm c o n t u s e d  over  d e l t o i d  p r o c e s s ,  
c o n t u s i o n s  on l a t e r a l  s u r f a c e  of  b o t h  t h i g h s ,  and lower back p a i n ;  momen- 
t a r i l y  s t u n n e d ,  but  d i d  not  l o o s e  c o n s c i o u s n e s s .  I n j u r y  S e v e r i t y  AIS 
code 01,  minor .  

Right  f r o n t  p a s s e n g e r ,  V e h i c l e  1, 10-year-o ld  f e m a l e ,  C a u c a s i a n ,  
59 i n c h e s ,  5 5  pounds.  U n r e s t r a i n e d .  I n , j u r i e s :  s w e l l i n g  on r i g h t  t empora l  
l o b e ,  pa in  i n  r i g h t  upper arm. She d i d  n o t  l o s e  c o n s c i o u s n e s s .  I n j u r y  
S e v e r i t y  AIS code  0 1 ,  minor .  

D r i v e r  2 ,  23  y e a r s ,  male ,  C a u c a s i a n ,  68 i n c h e s ,  140 pounds. Seven y e a r s  
d r i v i n g  e x p e r i e n c e ,  a p p r o x i m a t e l y  15 ,000  m i i e s  pe r  y e a r .  D r i v i n g  from Ann 
Arbor d e l i v e r y  r o u t e  t o  home i n  s u b u r b  of D e t r o i t .  Accident  o c c u r r e d  f o u r  
m i l e s  from o r i g i n  and f o r t y  m i l e s  from d e s t i n a t i o n .  V e h i c l e  f a m i l i a r i t y  
good; accumulated  9 , 0 0 0  m i l e s  i n  8  months.  H i g h  s c h o o l  d r i v e r  e d u c a t i o n  
i n c l u d i n g  on-road and classi 'oom t r a i n i n g .  P h y s i c a l  and menta l  c o n d i t i o n  ' 

good.  No a l c o h o l  i n v o l v e d .  A v a i l a b l e  l a p  r e s t r a i n t  n o t  worn. I n j u r i e s :  
a b r a s i o n s  bo th  k n e e s ,  a b r a s i o n  l a t e r a l  a s p e c t  l e f t  arm, compla in t  of p a i n  
l e f t  t h o r a x  and neck.  In ju iqy  S e v e r i t y  AIS code 0 1 ,  minor .  

S t a n d a r d s  

The f o l l o w i n g  T r a f f i c  S a f e t y  Progl'a~n S t a n d a r d s  (TSPS) and blotor V e h i c l e  
Program S t a n d a r d s  (NVPS) were spc!cif i c a l l y  r e l e v a n t  t o  t h i s  c a s e .  
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TSPS # 1  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 .  T i r e s  on 
V e h i c l e  2  badly  worn and would n o t  have passed 
a  v e h i c l e  i n s p e c t i o n  had one been conducted .  

TSPS # 4  D r i v e r  Educa t ion .  Had Dr ive r  1 completed a  d r i v e r  
e d u c a t i o n  c o u r s e ,  pe rhaps  s h e  would have b e t t e r  
unders tood  t h e  p roper  p r e c a u t i o n s  i n  a a s s i n g  

MVPS #201 Occupant P r o t e c t i o n  i n  I n t e r i o r  Impacts--Passenger 
C a r s .  Occupants  o f  Veh ic le  1 r e c e i v e d  o n l y  minor 
i n j u r i e s  clur i n g  r o l l o v e r  because of i n t e r  i o r  d e s i g n  
which inc luded  padded components and  f l a t  ins t rument  
knobs.  

MVPS $205 Glaz ing  \ l a t e r  i a l s - -Passenger  C a r s ,  I l u l t  i pu rpose  
Passenger  V e h i c l e s .  ~ I o t o r c : y c l e s ,  T r u c k s ,  and Buses.  
Although windsh ie ld  on Veh ic le  1 had 15-inch r i p ,  
i t  d i d  not  s h a t t e r  i n t o  d a g g e r - l i k e  p i e c e s .  

MVPS #216 Roof Crush Resis tance--Passenger  C a r s .  Had Veh ic le  1 
complied t o  t h i s  s t a n d a r d  (which w i l l  not be i n  e f f e c t  
u n t i l  August of 1973) , i t  would no t  have s u s t a i n e d  
t h e  s e v e r e  (8  inches )  c r u s h  t o  r o o f .  

Descr i p t  ion  ( V e h i c l e  1 )  

P r e c r a s h :  V e h i c l e  1 southbound on i n s i d e  l a n e ,  p a s s i n g  a  t r a c t o r -  
t r a i l e r  t r u c k .  Near ly  p a s t  t r u c k  when l e f t  f r o n t  wheel a p p a r e n t l y  
s t r a d d l e d  roadway and s h o u l d e r ,  c a u s i n g  s t e e r i n g  d i f f i c u l t y .  I n v e s t i -  
g a t o r s  t h e o r i z e  Dr ive r  1 panicked,  o v e r c o r r e c t e d  by s r e e r i n g  hard r i g h t ,  
l o s t  c o n t r o l ,  r o t a t e d  c lockwise  abou t  35-40 d e g r e e s ,  and s l i d  i n t o  s lopped  
median.  D r i v e r  1 's  f a i l u r e  t o  have her  v e h i c l e  under c o n t r o l  was a  
v i o l a t i o n .  S h o r t ,  v e r y  da rk  t i r e  marks on edge of i n s i d e  southbound 
l a n e  where V e h i c l e  1 l e f t  roadway. 

Crash:  V e h i c l e  1 o v e r t u r n e d !  f i r s t  on l e f t  s i d e ,  t o  l e f t  f r o n t  
f e n d e r  l e f t  f r o n t  c o r n e r  of t o p ,  t h e n  t o  r i g h t  s i d e  comple t ing  a  f u l l  
360° r o l l .  S l i d i n g  and r o t a t i n g  on r i g h t  s i d e ,  V e h i c l e  1 became s l i g h t l y  
a i r b o r n e  a s  i t  approached opposing l a n e ,  e n t e r e d  northbound l a n e  r o t a t i n g  
170' c l o c k w i s e ,  and came t o  f i n a l  r e s t  on a l l  f o u r  wheels  on o u t s i d e  
s h o u l d e r  f a c i n g  nor thbound.  P h y s i c a l  ev idence  of t h e  r o l l o v e r  inc luded  
g l a s s  i n  median from broken l e f t  s i d e  door window, sod gouged o u t  of 
median ,  and s c u f f s  from c o n t a c t  of r o l l i n g  v e h i c l e .  Driver 1 and 
r i g h t  f r o n t  passenger  thro~vri l e f t  i n i t i a l l y ,  toward t h e  roof a s  c a r  
r o l l e d  o n t o  t o p ,  then t o  r i g h t  s i d e  a g a i n s t  door .  Fronx r i g h t  passen- 
g e r  on s e a t  a g a i n s t  r i g h t  d o o r .  Drivel '  1 s l i d  o f f  s e a t  under  ins t rument  
p a n e l  w i t h  upper t o r s o  a g a i n s t  s e a t  and p a s s e n g e r .  D r i v e r  1 s u s t a i n e d  
minor l a c e r a t i o n s  t o  both h a n d s  from f l y i n g  g l a s s  from l e f t  doos;  
b r u i s e s  on r i g h t  arnl over d c l  t o i d  p r o c e s s  from con t a c t  i n g  r o o f ;  b r u i s e s  
on l a t e r a l  s u r f a c e  of both  t h i g h s ,  l e f t  from d r i v e r ' s  d o o r ,  r i g h t  from 
under s i d e  of ins t rument  p a n e l ;  lower back pa in  from c o n t a c t i n g  r o o f .  
D r i v e r  1 momentari ly s t u n n e d ,  but  d i d  no t  l o c s e  c o n s c i o u s n e s s .  Passenger  
bumped r i g h t  temporal  lobe  on r i g h t  door window, and had p a i n  i n  upper 
r i g h t  arm from s t r i k i n g  r i g h t  door .  V e h i c l e  1 damage p r i n l a r l l y  t o  l e f t  
f r o n t  f ender  and l e f t  f r o n t  co13ner of roof which had e i g h t  inches  of 
c r u s h ;  uppel' l e f t  A - p i l l a r  damaged and s e p a r a t e d ,  sr l ia l l  c r a c k s  a t  b e l t  



l i n e ;  upper r i g h t  A-p i l l a r  and upper l e f t  B - p i l l a r  damaged; upper 
l e f t  C - p i l l a r  den ted  a t  t op ;  r i g h t  roof s i d e  r a i l  damaged, and l e f t  
one buckled a t  f r o n t  door ;  and windsh ie ld  header ben t .  

Pos t c r a sh :  Passerby helped Driver  1 o u t  of d r i v e r ' s  door and ad- 
v i s e d  her t o  s i t  down; passenger e x i t e d  u n a s s i s t e d .  Dr iver  1 re fused  
t r ea tmen t ;  no f i r s t  a i d  was r equ i r ed  on-scene. No f i r e  o r  exp los ion ;  no 
environmental  problems; only d e b r i s  was a  l i t t l e  broken g l a s s  i n  median. 
P o l i c e  and ambulacce response prompt; occupants  of Vehicle  1 not  taken 
t o  h o s p i t a l .  Vehic le  1 o f f  roadway, s o  no need f o r  t r a f f i c  c o n t r o l s .  

Desc r ip t i on  (Vehic le  2) 

Precrash :  Chevro le t  Van, northbound on o u t s i d e  l a n e ,  be ing  passed 
by high s t a k e  t r u c k .  Saw Vehicle  1 ups ide  down i n  median, view momen- 
t a r i l y  blocked by t r u c k ,  then  saw Vehicle  1 e n t e r i n g  northbound l ane .  
Swerved l e f t  t o  avoid c o l l i s i o n  w i t h  Vehicle  1 ;  t hen ,  t o  s t a b i l i z e  t h e  
van,  s t e e r e d  hard r i g h t ,  l o s t  c o n t r o l  of v e h i c l e ,  and l e f t  roadway. 
Wheel marks i n  s o f t  e a r t h  showed pa th  of van o f f  roadway, and t r e e  s c r aped  
a t  po in t  of impact. 

Crash: Vehicle  2 cont inued approximately  100 f e e t  o f f  roadway and 
i m p a c t e d t r ' e e .  Dr iver  2 leaped from v e h i c i e  before  c o l l i s i o n ,  s u f f e r i n g  
ab ra s ions  and con tus ions  on both knees from c o n t a c t i n g  door and s t e e r i n g  
column, and a b r a s i o n s  on l a t e r a l  a s p e c t  of l e f t  arm and s o r e n e s s  t o  l e f t  
thorax  fro111 door c o n t a c t ,  so renes s  t o  neck from j o l t  s u s t a i n e d ,  a l l  whi le  
e x i t i n g  v e h i c l e .  Vehicle  2 had 26 inches  of f l t o n t a l  c r u s h ;  s h e e t  metal  
damage t o  r i g h t  bumper and g r i l l ;  windsh ie ld  f r a c t u r e d ,  windsh ie ld  header 
dnn~zgcd; u;;Fzr left .:-pillar t - i+is ted t o  and s e p a r a t e d ,  ilpper z ig i l t  
A-p i l l a r  damaged and s e p a r a t e d ,  lower r i g h t  A-p i l l a r  and upper and lower 
r i g h t  B - p i l l a r s  damaged; r i g h t  f r o n t  door smashed and jammed c l o s e d ,  l a t c h  
and hinges broken; r i g h t  r e a r  door hinges  broken and s e p a r a t e d ;  r i g h t  roof 
s i d e  r a i l s  buckled.  D i r e c t i o n  of f o r c e  t o  Vehicle  2  12:OO. 

Pos t c r a sh :  Dr iver  2  out  of v e h i c l e  be fo re  c r a s h .  No f i r s t  a i d  r e -  
q u i r e 2  on-scene; Dr i v e r  2 t r a n s p o r t e d  by ambulance t o  S t .  Joseph1 s Mercy 
Hosp i t a l  i n  Ann Arbor. No f i r e  o r  exp los ions ,  environmental  problems, 
o r  d e b r i s .  P o l i c e  and emergency response good; no t r a f f i c  c o n t r o l s  be- 
cause v e h i c l e  o f f  roadway. 

Causal  Fac to r s  & Recommendations 

The f o l l o ~ v i n g  diagram e x p l a i n s  t h e  numbers used i n  t h e  ma t r ix  c e l l  
column. An a s t e r i s k  preced ing  a  number i n d i c a t e s  a  p o s i t i v e  f a c t o r .  

Human 

Vehicle  

Environment 

P rec ra sh  Crash Pos t c r a sh  



Accident  C a u s a t i o n  

y n t r i x  C e l l  

I n j u r y  C a u s a t i o n  

2 

* 5 

Explana t ion  

Pr imary  o r  P r i n c i p l e  Causes 

D r i v e r  1 i n a t t e n t i v e  and d i d  n o t  e x e r c i s e  p roper  
c a r e  i n  p a s s i n g  t r u c k  - crowded s i d e  of r o a d  s o  
l e f t  f r o n t  wheel s t r a d d l e d  roadway and s h o u l d e r  
making s t e e r i n g  d i f f i c u l t  . ( P r o b a b l e )  

Dr i v e r  1 made improper c o r r e c t i v e  maneuver i n  
s t e e r i n g  hard r i g h t  t o  r e g a i n  roadway. ( D e f i n i t e )  

Roadway s h o u l d e r s  improper ly  m a i n t a i n e d ,  t h u s  
p r e v e n t i n g  s a f e  t r a n s i t i o n  from roadway t o  s h o u l d e r .  
( D e f i n i t e )  

Sever i t v  I n c r e a s i n g  F a c t o r s  

S t r u c t u r e d  r e i n f o r c e m e n t  of roof  on V e h i c l e  1 would 
have reduced c r u s h  (S tandard  216 r e g a r d i n g  roof  
r e i n f o r c e m e n t  t o  be e f f e c t i v e  i n  August of 1973) .  
( D e f i n i t e )  

I n s t a b i l i t y  of C h e v r o l e t  Van, Model 90 ,  e x a g g e r a t e d  
by a f t e r - m a r k e t  a d d i t i o n  of o v e r - s i z e d  r e a r  t i r e s  
which were b a l d ,  c o n t r i b u t e d  t o  V e h i c l e  2  going o f f  
roadway. (P robab le )  

D r i v e r  2 ' s  improper o v e r c o r r e c t i o n  maneuver t o  r i g h t  
caused  Veh ic le  2 t o  l e a v e  roadway. ( P o s s i b l e )  

Re levan t  C o n d i t i o n s  

D r i v e r  1's s t r e s s  from r e c e n t  l i f e  change was d i s -  
t r a c t i n g  f a c t o r .  ( P o s s i b l e )  

D r i v e r  2 ' s  maneuver t o  i n s i d e  l a n e  may have p re -  
ven ted  c o l l i s i o n  w i t h  V e h i c l e  1, (Probab le )  

Air shocks  on back of V e h i c l e  2 e l e v a t e d  i t  and 
r a i s e d  c e n t e r  of g r a v i t y ,  f u r t h e r  i n c r e a s i n g  
v e h i c l e ' s  i n s t a b i l i t y .  ( D e f i n i t e )  

T r a n s i e n t  view o b s t r u c t i o n  by t r u c k  l i m i t e d  t h e  
t ime  Dr ive r  2 had t o  make e v a s i v e  maneuvers.  
(P robab le )  

Dr i v e r  1 and passenger  u n r e s t r a i n e d .  ( D e f i n i t e )  

I n t e r i o r  p a d d i n g  and f l a t  c o n t r o l  knob d e s i g n  
minimized i n , j u r i e s  t o  occupan t s  of  V e h i c l e  1. 
( D e f i n i t e )  

D r i v e r  2 ,jumped from moving v e h i c l e .  ( D e f i n i t e )  



Matrix Ce l l  Explanat ion 

Recominendat ions 

Driver educat ion courses  should emphasize: (a)  defen- 
s i v e  d r iv ing  and c r i s i s  maneuvers, and (b)  t h a t  
wearing r e s t r a i n t s  and remaining i n  veh ic l e  s a f e r  
than jumping o u t .  

Informat ion should be made a v a i l a b l e  on t h e  poss ib le  
hazards of veh ic l e  modif icat ion and af ter-market  
a d d i t i o n s .  
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CASE #AA-321 
CASE SU;\IhIARY 

I d e n t i f i c a t i o n  

Accident occurred on open roadway s e c t i o n  of South Main S t r e e t ,  a  
major a r t e r i a l  i n  c i t y  of Ann Arbor, Washtenaw County, Michigan, on 
Thursday, November 2 ,  1972, a t  0900 o ' c lock .  Area is commercial- 
r e s i d e n t i a l .  S ing le  v e h i c l e ,  pr ilnary and secondary c o l l i s i o n s  w i t h  
f i xed  o b j e c t s .  In jury  Seve r i ty  AIS code 02, moderate.* 

Ambience 

Daytime, l i g h t  r a i n .  Temperature 6g0E', r e l a t i v e  humidity 88%, 
wind 18 mph from the  southwest.  Roadway wet,  but not considered a  
f a c t o r  i n  t h i s  c a se .  

Highway 

South Main S t r e e t  is four- lane major a r t e r i a l ,  46 f e e t  wide, no 
d i v i d e r .  Surface wel l - t rave led  and well-maintained a s p h a l t .  Standard 
s ix- inch curb.  Roadway s t r a i g h t ?  crowned f o r  dra inage ,  and graded from 
c r e s t  -lo south and -2 1/2O nor th ,  One mercury vapor luminaire .  Within 
a  quarter-mile r ad ius  of a c c i d e n t  s i t e  a r e  8 drive~::ays, 3 i z t e r s e c t i o n a ,  
10 poles ,  and 10 t r e e s .  Accident h i s t o r y  shows 11 a c c i d e n t s  up t o  one- 
half  mile  no r th  of s i t e .  

T r a f f i c  Controls  

Speed l i m i t  25 mph by s t a t e  s t a t u t e .  Pavement markings were s o l i d  
white lane l i n e s ,  yellow double s o l i d  c e n t e r  l i n e s ,  t u r n  arrows,  and word 
"ONLYf1; v i s i b i l i t y  good. Legible "No Parking" s i g n .  T r a f f i c  s i g n a l s  a t  
ad jacent  i n t e r s e c t i o n  not involved i n  a c c i d e n t .  

Vehicle 
r 

Passenger c a r ,  1972 Mercury Nonterey Custom, 4-door sedan,  dark brown 
e x t e r i o r  and v i n y l  top ,  l i g h t  brown i n t e r i o r ,  odometer 2,984 mi les .  No 
ind ica t ion  of veh ic l e  inspec t i o n  (per  iod ic  veh ic l e  inspec t  ion not man- 
da tory  i n  Michigan) . Power s t e e r i n g  and power brakes;  automatic  t r ans -  
mission;  a i r  condi t ioned .  Padded upper instrument panel ,  a rmres t s ,  sun- 
v i s o r s ,  and s t e e r i n g  wheel spokes.  Three-point l a p  b e l t  and upper t o r s o  
r e s t r a i n t  system w i t h  locking r e t r a c t o r  and buzzer system; b e l t s  f a s t ened  
over s e a t .  No v e h i c l e  d e f e c t s ,  and no maintenance because of very low 
accumulated mileage. S l i g h t  s ideswipe damage from u t i l i t y  pole  t o  l e f t  
f r o n t  corner  and l e f t  s i d e ;  l e f t  r e a r  fender s k i r t  knocked o f f ,  l e f t  
f r o n t  wheel l i p  very s l i g h t l y  bent .  F ron ta l  damage from t r e e ,  w i t h  11 
inches of c rush  t o  hood, g r i l l ,  and bumper; r e a r  edge of hood e l eva ted  
but d id  not move rearward; hood l a t c h  bent s l i g h t l y  and p a r t i a l l y  jammed 
by shee t  metal damage; s t e e r i n g  wheel r i m  s l i g h t l y  deformed. Scuf f s  on 

*American Medical Associa t i o n  Abbreviated In jury  Sca le  (AIS) . 



glove compartment and on a r e a  l e f t  of s t e e r i n g  column; damage t o  lower 
instrument pane l  t o  r i g h t  of r a d i o ,  a l l  from occupant c o n t a c t .  S i g n i f i -  
c an t  f i nd ing :  hood l a t c h  r e l e a s e d .  VDI* : 12-FCEN-2 (pr  imary impact w i t h  
t r e e )  ; 11-FLES-1 (secondary impact w i t h  po l e ) .  

Occupants 

Dr ive r ,  62 years  o l d ,  female,  Caucasian,  59 inches  and 105 pounds. 
Driving 30 y e a r s ,  averaging 9,000 mi l e s  per yea r .  Was en r o u t e  from 
home t o  work, planned t o  drop of f  passenger on Un ive r s i t y  of Michigan 
campus; 1$ mi l e s  from o r i g i n ,  5 mi l e s  from d e s t i n a t i o n .  Had owned 
ca se  v e h i c l e  four  months, had accumulated a l l  mi les  on i t .  Fami l ia r  
wi th  r o u t e ;  u sua l ly  went another  way t o  work, but  i n  pas t  f ou r  years  
had d r iven  t h i s  r o u t e  once a  week t o  ge t  gas a t  f i l l i n g  s t a t i o n .  Taught 
t o  d r i v e  by r e l a t i v e s ;  no formal d r i v e r  educa t ion  course .  General  over- 
a l l  phys ica l  cond i t i on  good; had s e v e r e  s c o l i o s i s  of t h e  s p i n e ;  near-  
s i g h t e d  and wore c o r r e c t i v e  l e n s e s .  Ove ra l l  mental  cond i t i on  good; 
poss ib ly  d i s t r a c t e d  j u s t  p r i o r  t o  a c c i d e n t .  No blood a l coho l  involved.  
Driver  un re s t r a ined .  I n j u r i e s :  s imple  f r a c t u r e  of l e f t  p a t e l l a ;  smal l  
s u p e r f i c i a l  abras ion  t o  r i g h t  knee; f r a c t u r e d  r i g h t  6 ,  7 ,  and 8 r i b s  a t  
c o s t a  chondral  j unc t ion ;  and had pa in  i n  low cen t e r  c h e s t .  I n ju ry  
S e v e r i t y  AIS code 02,  moderate. 

Right f r o n t  passenger ,  74 yea r s  o l d ,  female ,  Caucasian,  60 inches ,  
and 110 pounds. Unres t ra ined .  I n j u r i e s :  l a c e r a t e d  r i g h t  ,jaw from 
protuberance of cheek rearward a long zygomat i c  bone ( four  inches)  ; one- 
inch v e r t i c a l  l a c e r a t i o n  on l e f t  s i d e  of lower l i p ;  smal l  ab ra s ion  t o  
cen t e r  forehead.  Complaint of pain  t o  c h e s t  a r e a ,  l e g  ab ra s ion .  In ju ry  
S e v s ~  i t y  B I S  code G 1 ,  minor. 

Standards  

The fo l lowing  Motor Vehicle  Program Standards  (MVPS) and T r a f f i c  
Sa fe ty  Program Standards  (TSPS) were s p e c i f i c a l l y  r e l e v a n t  t o  t h i s  ca se .  

MVPS #201 Occupant P r o t e c t i o n  i n  I n t e r i o r  Impact--Passenger 
Cars .  Right f r o n t  passenger thrown l e f t  dur ing  
pole  s ideswipe and U-turn, ducked down p r i o r  t o  
impact w i t h  t r e e ,  and h i t  head on unpadded lower 
instrument pane l ,  s y s t a i n i n g  moderate cheek l a c e r a -  
t i o n  from f r a c t u r e d  hard p l a s t i c .  

TSPS # 4  Driver Educat ion,  Dr iver  educa t ion  courses  should  
emphasize proper c r i s i s  maneuvers. 

TSPS # 5  Driver L icens ing .  The d r i v e r  's l i c e n s e  expi red  one 
month before  t h e  a c c i d e n t .  

TSPS #15 Po l i ce  T r a f f i c  Se rv i ce s .  No enforcement a c t i o n  was 
taken on t h e  d r i v e r ' s  exp i r ed  l i c e n s e .  

Desc r ip t i on  

Precrash :  Driver  had s topped f o r  gas  and was parked a t  f i l l i n g  
s t a t i o n  between bu i ld ing  and gas pumps, westernmost from s t r e e t ,  f a c i n g  

* VDI = Vehicle  Deformation Index. 



northward. While t a l k i n g  t o  s t a t i o n  a t t e n d a n t ,  she turned key i n  
i g n i t i o n ,  put t h e  ca r  i n  gea r ,  a c c i d e n t l y  depressed t h e  a c c e l e r a t o r  
pedal ins tead  of applying the  brake pedal ,  and a c c e l e r a t e d  r a p i d l y .  
Driver th inks  she t r i e d  t o  s t e e r  p r i o r  t o  f i r s t  impact. Not having 
c a r  under c o n t r o l  was a  v i o l a t i o n .  No phys ica l  evidence o r  t i r e  marks 
t o  ind ica te  precrash  maneuvers. 

Crash: Vehicle s t ruck  u t i l i t y  pole  w i t h  l e f t  f r o n t  co rne r ,  con- 
t i n u e m s i d e s w i p e  l e f t  s i d e ,  glanced o f f  pole ,  c rossed  South Main 
S t r e e t  i n  a  U-turn, and impacted t r e e  on e a s t  s i d e  of s t r e e t  w i t h  f r o n t  
end. Came t o  f i n a l  r e s t  f ac ing  south .  Occupants thrown t o  the  l e f t  
a t  po le  impact and held t o  the  l e f t  dur ing  U-turn; passenger ducked 
down under instrument panel near r a d i o  a rea  p r i o r  t o  impact with t r e e .  
On c o l l i d i n g  with t r e e ,  Driver 1 was thrown forward; she sus t a ined  
f r a c t u r e d  6 ,  7 ,  and 8 r i g h t  r i b s  a t  cos t a  chondral junc t ion  and p a i r  
t o  low center  c h e s t  from impacting s t e e r i n g  wheel, and s imple f r a c t u r e  
t o  l e f t  p a t e l l a  and small  s u p e r f i c i a l  abras ion  t o  r i g h t  knee from 
s t r i k i n g  instrument panel .  Right f r o n t  passenger 's  whole body thrown 
a g a i n s t  instrument panel ;  from s h a t t e r e d  p l a s t i c  on unpadded lower panel  
she  received four- inch l a c e r a t i o n  t o  r i g h t  jaw from protuberance of cheek 
rearward along zygomatic bone, one-inch v e r t i c a l  l a c e r a t i o n  t o  l e f t  
lower l i p ,  and small  abras ion  t o  c e n t e r  forehead.  

Vehicle sus t a ined  s l i g h t  s ideswipe damage t o  l e f t  f r o n t  corner  and 
l e f t  s i d e  from u t i l i t y  pole ;  l e f t  r e a r  fender  s k i r t  knocked off  and 
l e f t  f r o n t  wheel l i p  s l i g h t l y  bent .  Impact with t r e e  caused f r o n t a l  
s h e e t  metal damage t o  hood, g r i l l ,  and bumper, w i t h  11 inches of c rush ;  
r e a r  edge of hood e l eva ted  but d i d  not move rearward; hood l a t c h  bent 
s l i g h t l y  and p a r t i a l l y  ,jammed; s t e e r i n g  wheel rim s l i g h t l y  deformed; 
glove compartment and panel l e f t  of s t e e r i n g  column s c u f f e d ;  and lower 
instrument panel f r a c t u r e d .  Hood l a t c h  r e l eased  on impact wi th  t r e e .  
Di rec t ion  of f o r c e  t o  veh ic l e  was 12:OO o 'c lock  f o r  both pole  and t r e e .  

Postcrash:  F i l l i n g  s t a t i o n  a t t e n d a n t  rushed immediately t o  c a r  
but d i d  not remove occupants;  wi tness  a t  s t a t i o n  c a l l e d  p o l i c e  and 
ambulance. Occupants remained i n  c a r  u n t i l  ambulance a r r i v e d ;  f i r s t  a i d  
app l i ed  t o  l a c e r a t i o n s  on-scene; both e x t r i c a t e d  on backboards. Trans- 
por ted  t o  S t .  Joseph's  Mercy Hospi ta l  i n  Ann Arbor; passenger 's  c h e s t  
x-rayed then r e l eased  he r ;  d r i v e r ' s  ches t  and lower s p i n e  x-rayed, d r i v e r  
admit ted and h o s p i t a l i z e d  two days.  No , f i r e  or  explosion and no environ- 
mental problems. Debris included l o s t  l e f t  fender  s k i r t  and smal l  g r i l l  
p i e c e s ,  u t i l i t y  pole scraped ,  t r e e  scraped and had pain t r a n s f e r s .  
Po l i ce  and ambulance response prompt. Car f a r  enough t o  edge of roadway 
t o  make t r a f f i c  c o n t r o l s  unnecessary. 

Causal Fac tors  and Recommendations 

The fol lowing diagram exp la ins  the  numbers used i n  t h e  mat r ix  c e l l  
column. An a s t e r i s k  (*) preceding a  number i n d i c a t e s  a  p o s i t i v e  f a c t o r .  

Human 

Precrash  Crash Pos tcrash  
r i 

Vehicle 

Environment 



Matrix C e l l  Explana t ion 

Accident Causation 

Primary or  Pr i n c i ~ l e  Causes 

Driver d i s t r a c t e d  and i n a t t e n t i v e  t o  d r i v i n g  
t a s k .  (Def in i t e )  

Because of her he ight  and seve re  s c o l i o s i s  of 
t h e  sp ine ,  d r i v e r  had d i f f i c u l t y  i n  reaching  
pedals  on t h i s  model v e h i c l e .  (Def in i t e )  

Driver evidenced panic behavior and information 
processing e r r o r  i n  f a i l i n g  t o  make any c o r r e c t i v e  
maneuvers. (Def in i t e )  

Driver incompatible w i t h  v e h i c l e  c o n t r o l s  due 
t o  her height  and s c o l i o s i s .  (Def in i t e )  

Seve r i ty  Increas ing  Factor  

Lack of padding on lower instrument panel increased 
in ju ry  s e v e r i t y .  (Def in i te )  

Relevant Condition or  Modifying Fac tor  

Dr ive r ' s  phys ica l  c h a r a c t e r i s t i c s  were poorly 
matched w i t h  t h i s  v e h i c l e ,  r e s u l t i n g  i n  l imi t ed  
a b i l i t y  of d r ive r  t o  c o n t r o l  c a r .  (Def in i t e )  

In ju ry  Causation - 
2 Occupants un res t r a ined .  (Def in i t e )  

Passenger ducked under instrument panel ,  s t r i k i n g  
unpadded hard p l a s t i c .  (Def in i t e )  

*2 Driver braced herse l f  on s t e e r  ing  wheel, minimizing 
in ju ry  . (Poss ib le)  

r 

Postcrash  Factor  

Recomrnenda t ions 

E x t r i c a t i n g  occupants on backboards proper pre-  
caut ionary  measure. (Def in i t e )  

Driver educat ion courses  should emphasize inherent  
danger i n  choosing v e h i c l e  w i t h  c o n t r o l s  incompatible 
w i t h  d r i v e r ' s  phys ica l  c h a r a c t e r i s t i c s ;  t h i s  is 
e s p e c i a l l y  c r i t i c a l  i n  emergency maneuvers. 
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I d e n t i f i c a t i o n  

Acc iden t  o c c u r r e d  on Washtenaw Avenue a t  i n t e r s e c t i o n  w i t h  Cambridge 
Avenue, i n  c i t y  of Ann Arbor ,  Washtenaw County ,  Michigan,  on Thursday ,  
November 2 ,  1972 a t  1230 o ' c l o c k .  Area is r e s i d e n t i a l .  Two passenger  
c a r s ,  r ea r -end  impact .  I n j u r y  S e v e r i t y  AIS* code 0 2 ,  modera te .  

Ambience 

0 
P a r t i a l l y  o v e r c a s e  day ,  t e m p e r a t u r e  52 F ,  humidi ty  53%, wind from 

t h e  west up t o  18 mph. Roadway d r y .  

Highway 

Washtenaw Avenue, a  4- lane  major a r t e r i a l ,  38 f e e t  wide ,  no d i v i d e r .  
W e l l - t r a v e l e d ,  we l l -ma in ta ined  a s p h a l t ,  6- inch h igh  c r u b .  Roadway 
s t r a i g h t ,  crowned f o r  d r a i n a g e ,  +liO g r a d e  t o  t h e  s o u t h .  Three  mercury 
vapor  l u m i n a i r e s .  In  q u a r t e r  mile r a d i u s  of a c c i d e n t  s i t e :  1 dr iveway ,  
4 i n t e r s e c t i o n s ,  1.5 u t i l i t y  p o l e s ,  25 t r e e s .  Acc iden t  h i s t o r y  shows 12 
a c c i d e n t s  i n  p a s t  t h r e e  y e a r s ;  10  a t  i n t e r s e c t i o n ,  one 50 f e e t  s o u t h e a s t  
and  one 150 f e e t  n o r t h  of i n t e r s e c t i o n ;  10 on c l e a r  d a y s ;  s i x  r ea r -end  
impacts  , 

T r a f f i c  C o n t r o l s  

P o s t e d  s p e e d  l i m i t  30 mph. I n t e r m i t t e n t  w h i t e  l a n e  d e l i n e a t o r s ,  
doub le  ye l low c e n t e r  l i n e ;  v i s i b i l i t y  good. No pavement words o r  symbols .  
L e g i b l e  No P a r k i n g  and 30 mph s p e e d  l i m i t  s i g n s ,  a l l  l e g i b l e .  No s i g n a l s .  

V e h i c l e s  

V e h i c l e  1, passenger  c a r ,  1962 Ford  Fa lcon  2-door s e d a n ,  l i g h t  b l u e  
e x t e r i o r  and d a r k  b l u e  i n t e r i o r ;  o d o n e t e r  9 8 , 3 1 5  m i l e s .  I n s p e c t e d  by 
S t a t e  P o l  i c e  of V i r g i n i a ,  December 6 ,  1970. Automatic t r a n s m i s s i o n ,  no 
power a c c e s s o r i e s .  Padded upper i n s t r u m e n t  p a n e l ,  s u n v i s o r s ,  and a r m r e s t s .  
Lap b e l t s  a v a i l a b l e  i n  f r o n t  s e a t  o n l y ,  v e r y  d i r t y  and r u s t y :  u s e  i n  p a s t  
few y e a r s  u n l i k e l y .  A l l  b rake  l i n i n g s  and drums s c o r e d .  L a s t  maintenance  
a t  9 5 , 5 7 5  m i l e s  on August 5 .  1972; s e r v i c e  unknown. F r o n t a l  s h e e t  m e t a l  
damage t o  bumper, g l s i l l ,  hood, and b o t h  f e n d e r s ;  hood l a t c h  r e l e a s e d ;  
s t e e r i n g  wheel rim c r a c k e d  and v e r y  s l i g h t l y  deformed.  V e h i c l e  1 o l d ,  
economy c a r  i n  f a i r l y  good c o n d i t i o n .  VDI*: 12-FCEW-1. 

V e h i c l e  2 ,  passenger  c a r ,  1971 Ford  l lus t ang  Nach I ,  2-door h a r d t o p ,  
r e d  e x t e ~  i o r  and b lack  i n t e r i o r ,  odometer 20 ,687  m i l e s .  No i n d i c a t i o n  of 
i n s p e c t  ion  ( p e r i o d i c  v e h i c l e  i n s p e c t  i o n  no t  mandatory i n  Michigan)  . Power 
s t e e r i n g  , power b r a k e s ,  a u t o m a t i c  t r a n s m i s s i o n :  padded upper i n s  trunient 
p a n e l ,  s u n v i s o r s ,  a r m r e s t s ,  and s t e e r i n g  wheel  s p o k e s .  Lap b e l t s  and 

* Amer i can  I l e d i c a l  A s s o c i a t i o n  AbSrev i a t e d  I n j u r y  S c a l e  (AIS) . 
* V e h i c l e  Deformat ion  I n d e s  ( V D I )  . 



upper t o r s o  r e s t r a i n t s  a v a i l a b l e .  No v e h i c l e  d e f e c t s ;  l a s t  ma in tenance  
a t  18 ,982  m i l e s  on October  1, 1972 i n c l u d e d  o i l  change ,  o i l  f i l t e r ,  and 
a i r  f i l t e r .  Sheec m e t a l  damage t o  r e a r  bumper and t r u n k  l i d ;  q u a r t e r  
p a n e l s  buck led :  upper and lower r i g h t  and l e f t  C - p i l l a r s  damaged; lower 
l e f t  B - p i l l a r  damaged: l e f t  s i d e  of w i n d s h i e l d  c r a c k e d ;  f r o n t  s e a t  ad- 
j u s t e r s  jaxmcd r e a r w a r d ,  S i g n i f i c a n t  f i n d i n g  was p l a t e  w i t h  rubber  s e a l  
a round f u e l  f i l l e r  p i p e ,  h e l d  t o  f l o o r  by f o u r  s h e e t  m e t a l  s c r e w s .  F u e l  
t ank  s t r u c k  t h o s e  sc rews  d u r i n g  impac t ,  r e s u l t i n g  i n  f o u r  p u n c t u r e  h o l e s  
i n  t a n k .  VDI : 06-BDE\Y-1. 

Driver 1, a  23-year-old f e m a l e ,  C a u c a s i a n ,  68 i n c h e s ,  and 1 4 5  pounds. 
F i v e  y e a r s  of d r i v i n g  e x p e r i e n c e ,  a v e r a g i n g  30 ,000  t o  35 ,000  m i l e s  per  
y e a r .  Going from home of f r i e n d s  i n  Y p s i l a n t  i ,  Michigan t o  work i n  Ann 
A r b o r ;  seven in i l e s  from o r i g i n ,  one m i l e  from d e s t i n a t i o n .  Very f a m i l i a r  
w i t h  v e h i c l e  h a v i ~ i g  owned i t  two y e a r s .  Drove r o u t e  t w i c e  d a i l y  s o  v e r y  
f a m i l i a r  w i t h  a r e a  and roadway. Completed two-phase d r i v e r  e d u c a t i o n  
c o u r s e ,  i n c l u d i n g  on-road and c l a s s r o o m  t r a i n i n g .  I n  e x c e l l e n t  p h y s i c a l  
c o n d i t i o n .  Menta l  c o n d i t i o n  w o r r i e d  and d i s t u r b e d .  No b lood  a l c o h o l  
i n v o l v e d .  I n j u r i e s :  5 cm l a c e r a t i o n  t o  lower l i p ,  4 cm l a c e r a t i o n  t o  
c h i n ;  l o s t  t h r e e  f r o n t  t e e t h ,  f r a c t u r e d  one  f r o n t  t o o t h ;  c o n t u s i o n s  t o  
bo th  knees .  I n j u r y  S e v e r i t y  AIS code 0 2 ,  modera te .  

D r i v e r  2 ,  20 y e a r s  o l d ,  ma le ,  C a u c a s i a n ,  67 i n c h e s ,  and 163 pounds.  
Had been d r i v i n g  f o u r  y e a r s ,  a v e r a g i n g  1 6 , 0 0 0  m i l e s  pe r  y e a r .  D r i v i n g  
from c l a s s e s  a t  Kashtenaw Community C o l l e g e  i n  Ann Arbor t o  home; t h r e e  
m i l e s  from o r i g i n ,  one  nl i le  from d e s t i n a t i o n .  Owned v e h i c l e  13 months 
and accumulated  most of m i l e a g e ,  v e r y  f a m i l i a r  w i t h  i t .  T r a v e l e d  r o u t e  
d a i l y  a s  i t  was main t h o r o u g h f a r e  n e a r  h i s  home. Completed two-phase,  
on-road and c l a s s r o o m ,  d r i v e r  e d u c a t i o n  c o u r s e .  E x c e l l e n t  p h y s i c a l  con- 
d i t  i on ,  good menta l  c o n d i t i o n .  No blood a l c o h o l  i n v o l v e d .  I n j u r i e s :  
neck s t i f f  on l e f t  s i d e ;  c o n t u s i o n  i n s i d e  l e f t  l e g  above a n k l e .  I n j u r y  
S e v e r i t y  AIS code 01 ,  minor .  

S t a n d a r d s  

The f o l l o w i n g  T r a f f i c  S a f e t y  Program S t a n d a r d s  (TSPS) and Motor 
V e h i c l e  Program S t a n d a r d s  (MVPS) were s p e c i f i c a l l y  r e l e v a n t  t o  t h i s  c a s e .  

TSPS $1 P e r i o d i c  IIotor V e h i c l e  I n s p e c t  i o n .  A v e h i c l e  
i n s p e c t i o n  would have found V e h i c l e  1's s c o r e d  
b r a k e  l i n i n g s  and drums.  

TSPS # 4  D r i v e r  E d u c a t i o n .  D r i v e r  e d u c a t i o n  c o u r s e s  s h o u l d  
emphasize h a z a r d s  of  d r i v i n g  w h i l e  p r e o c c u p i e d  and 
prudence  of wear ing  s e a t  b e l t s  t o  minimize  i n j u r i e s .  

TSPS $9 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  of  Acc iden t  L o c a t i o n s .  
Acc iden t  s i t e  h i g h  a c c i d e n t  l o c a t i o n  and a r e a  of 
f l a g r a n t  a b u s e  of p o s t e d  speed  l i m i t .  

bIVPS #201 Occupant P r o t e c t i o n  i n  I n t e r i o r  Impact--Passenger 
C a r s .  P r o t r u d i n g  choke knob and l i g h t s  knob caused  
i n j u r y  t o  D l ' i v e Y  1. 

IlYPS $202 Mead R e s t r a i n t s - - P a s s e n g e r  C a r s .  Head r e s t r a i n t s  
i n  V e h i c l e  2 p robab ly  p r e v e n t e d  whip lash  t o  D r i v e r  2 .  



MVPS #207 Anchorage of Seats - -Passenger  C a r s ,  Mul t ipurpose  
Passenger  V e h i c l e s ,  Trucks ,  and Buses. F r o n t  
s e a t  back i n  V e h i c l e  2 deformed but  remained 
anchored ,  t h u s  d e c r e a s i n g  whiplash  p o t e n t i a l .  

MVPS nY301 F u e l  Tanks,  F u e l  Tank F i l l e r  P i p e s ,  and F u e l  
Tank Connections--Passenger C a r s .  V e h i c l e  2 ' s  
f u e l  tank deformed and punctured  c a u s i n g  g a s  
l e a k a g e .  

Descr  i ~ t  ion  

P r e c r a s h :  Both Veh ic le  1 and Veh ic le  2 headed nor thwes t  on Washtenaw -- 
Avenue. V e h i c l e  2 s topped  i n  i n s i d e  l a n e  w a i t i n g  t o  t u r n  l e f t ;  wheels  
f o r w a r d ,  t u r n  s i g n a l  on.  Veh ic le  1 came over  brow of h i l l  300 f e e t  from 
a c c i d e n t  s i t e  a t  40 mph (30 inph z o n e ) ;  D r i v e r  1 n o t i c e d  s h e  was s p e e d i n g .  
D r i v e r  1 saw V e h i c l e  2 about  160 f e e t  b e f o r e  impact ,  slammed on b r a k e s ;  
D r i v e r  2 saw V e h i c l e  1 j u s t  b e f o r e  impact ,  no e v a s i v e  a c t i o n .  D r i v e r  2 ' s  
s p e e d i n g  and f a i l i n g  t o  a l l o w  a s s u r e d  d i s t a n c e  t o  s t o p  v i o l a t i o n  of law. 
Brake s k i d  marks l e f t  by Veh ic le  1: l e f t  whee l s ,  62 f e e t ;  r i g h t  whee l s ,  
60 f e e t .  

Crash :  D i r e c t  f r o n t  of Veh ic le  1 impacted d i r e c t  r e a r  end of 
v e h i c l e  V e h i c l e  2 pushed forward 2 5  t o  30 f e e t  from p o i n t  of  impact ,  
s t i l l  f a c i n g  s t r a i g h t  ahead i n  same i n s i d e  l a n e .  V e h i c l e  1 moved f roward 
a c o u p l e  of f e e t  i n  same l a n e .  A t  impact ,  D r i v e r  1 was thrown fo rward ;  
impacted upper rim of s t e e r i n g  wheel ,  b i t  through lower l i p  and c h i n  
c a u s i n g  5 cm l a c e r a t i o n  t o  l i p ,  4 cm l a c e r a t i o n  t o  c h i n ,  t h r e e  l o s t  t e e t h ,  
and one f r a c t u r e d  t o o t h :  s t r u c k  lower ins t rument  pane l  s u f f e r i n g  con- 
t u s i o n s  t o  b o t h  knees  from choke knob on r i g h t  and l i g h t s  knob on l e f t .  
D r i v e r  2 thrown backwards, rebounded fo rward ;  l e f t  s i d e  of neck s t i f f  from 
b e i n g  j a r r e d  a t  impact ;  c o n t u s i o n  t o  i n s i d e  l e f t  l e g  above a n k l e ,  p robab ly  
from brake  p e d a l .  V e h i c l e  1 s u s t a i n e d  f r o n t a l  s h e e t  m e t a l  damage t o  
bumper, hood, g r i l l ,  and both  f e n d e r s ;  Rood l a t c h  r e l e a s e d ;  s t e e r i n g  wheel 
rim cracked  and v e r y  s l i g h t l y  deformed. V e h i c l e  2 had s h e e t  m e t a l  damage 
t o  r e a r  bumper and t r u n k ;  q u a r t e r  p a n e l s  buck led ;  upper and lower r i g h t  
and l e f t  C - p i l l a r s  daniaged lower l e f t  B - p i l l a r  damaged; l e f t  s i d e  of wind- 
s h i e l d  c r a c k e d ;  f r o n t  s e a t  a d j u s t e r s  jammed rea rward ;  f u e l  t ank  deformed 
and punc tu red .  D i r e c t i o n s  of f o r c e  12:OO t o  V e h i c l e  1, 6:00 t o  V e h i c l e  2. 

P o s t c r a s h :  D r i v e r  2 s a t  i n  c a r  a  few moments t o  g a i n  composure, t h e n  
went back t o  check on Dr ive r  1. Dr ive r  1 remained i n  c a r  u n t i l  ambulance 
a r r i v e d ;  a t t e n d a n t s  l i f t e d  he r  o u t  on backboard.  D r i v e r  2 gave k leenex  
t o  D r i v e r  1, p o l i c e  a d m i n i s t e r e d  f i r s t  a i d  t o  her l a c e r a t i o n s ,  and ambu- 
l a n c e  t r a n s p o r t e d  her  t o  h o s p i t a l .  No f i r e ,  e x p l o s i o n s  o r  env i ronmenta l  
problems.  Gas l eaked  from Vehic le  2 and r a d i a t o r  f l u i d  l eaked  from 
V e h i c l e  1. P o l i c e  a r l ' i v e d  on-scene i n  two t o  t h r e e  m i n u t e s ,  ambulance 
i n  abou t  f i v e  m i n u t e s .  No t r a f f i c  c o n t r o l s  necessa ry  because  D r i v e r  2 
d rove  Veh ic le  2 o n t o  s i d e  s t r e e t ,  and even w i t h  Vehicle 1 s t i l l  on road- 
way, t h r e e  o u t  of f o u r  l a n e s  were open and t r a f f i c  w a s n ' t  heavy. 

C a u s a l  F a c t o r s  and Recommendations 

The fo l lo rv ing  dinglam e x p l a i n s  t h e  numbers used i n  the m a t r i x  c e l l  
column. A11 a s t e r i s k  p reced ing  a nunber i n d i c a t e s  a  p o s i t i v e  f a c t ~ r .  



Matrix  C e l l  Explanat ion 

P rec ra sh  Crash Pos t c r a sh  

Accident Causa t ion  

Huma n 

Vehic le  

Env i ronmental  

Pr imar v o r  Pr inc  i p l e  Causes 

I n j u r y  Causa t ion  

2 

Pos t c r a sh  F a c t o r s  

*3  

3 

6 

9 

1 

4 

7 

Driver  1 exceeding speed l i m i t .  ( D e f i n i t e )  

2 

5 

8 

Driver  1 obse rva t ion  of Vehic le  2 de layed .  
( D e f i n i t e )  

S e v e r i t v  Inc reas ing  Fac to r  

Brake l i n i n g s  and drums were s co red  on 
Vehicle  1, dec reas ing  brak ing  a b i l i t y .  
( D e f i n i t e )  

Relevant Condi t ions  

Driver  1's f a t i g u e  and preoccupat ion w i t h  
problems d i s t r a c t e d  her a t t e n t i o n  from roadway. 
( D e f i n i t e )  

I n c l i n e  on roadway 300 f e e t  before  impact 
l i m i t e d  Driver  1's s ig t i t  d i s t a n c e .  ( D e f i n i t e )  

Wet l eaves  on dry roadway descreased  c o e f f i c i e n t  
of f r i c t i o n .  ( D e f i n i t e )  

Driver  1's i n j u r i e s  would have been minimized 
had she  been l m c s t r a  ined ( l a p  be1 t a v a i l a b l e ,  but 
p a r t  unde r  s e a t  cover )  , (Def i n i t e )  

Upper t o r s o  r e s t r a i n t s  not  a v a i l a b l e  i n  Vehic le  1. 
( D e f i n i t e )  

P ro t rud ing  c o n t r o l  knobs i n  Vehicle  1 in ju ry -  
producing.  (Def i n i t e )  

Head r e s t r a i n t s  i n  Vehicle  2 prevented whiplash 
i n j u r y  t o  D r  i ve r  2 .  (Probable)  

Ambulance response prompt and use  of backboard 
appropr i a t e .  ( D e f i n i t e )  



Matr ix  C e l l  Exp lana t  ion  

P o s t c r a s h  F a c t o r s  c o n t i n u e d  

Recommendation 

Gas l eaked  from V e h i c l e  2  and V e h i c l e  1 c a u s i n g  
p o t e n t i a l  f i r e  haza rd ;  r a d i a t o r  f l u i d  l e a k e d  
from Vehic le  1. ( D e f i n i t e )  

D r i v e r  e d u c a t i o n  c o u r s e s  s h o u l d  emphasize:  ( a )  danger 
of s p e e d i n g ;  ( b )  p o t e n t i a l  h a z a r d s  of d r i v i n g  w h i l e  
p reoccup ied ;  and ( c )  prudence of wear ing  s e a t  b e l t s  
t o  minimize i n j u r y .  

Acc iden t  s i t e  s h o u l d  have p o l  i c e  s u r v e i l l a n c e  
because  m o t o r i s t s  c o n s t a n t l y  v i o l a t e  the speed  
l i m i t  i n  t h i s  a r e a ,  and 12 a c c i d e n t s  have happened 
t h e r e  i n  t h r e e  y e a r s .  

Mandatory 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  would 
have r e v e a l e d  Veh ic le  1's s c o r e d  b rake  l i n i n g s  
and drums. 
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I d e n t  i f  i c a  t icu ----- 
Act iclent occur red  on US-1.2 (:ylichigan Avenue) , P i t t s f  i e l d  Township, 

IVc?s!lten:iv; ('oy;nty, t I j  chigar. on >Ionday, Novernbe~, 6 ,  1972, a t ,  1615 houi's . 
Al'ea is ag i ' i cu l tu r r r l .  'I'wo passenger  c a r s ,  head-on c o l l i s i o n .  I n j u r y  
s e v e r i t y  AIS* code 10 ,  unknoisn, f a t a l .  

I t  was n l ready  d a r k ,  sky c l e a r .  Te~iiperatui'e ~ ] . O F ,  r e l a t i v e  
h u a i d i t y  62;;, wi.ad 7 mph from t h e  s o u t h e a s t .  R~ad.~:r,y d r y .  

Highway 

US-12 (3lichi.xan Avenue) a t  accidei l t  s i t e  2-lane ~ n a j o r  a r t e r i a l ,  
22 f e e t  wiclc, no d i v i d e r .  Ylcl l - t raveled,  i i lel l-maii i tdii~ed d s p h a l t  ; 
11. f o o t  wide g r a v e l  s h o u l t ~ c r s .  Roadway s t r a i g h t ,  crowned f o r  d r a inage ,  
-&O grade t o  tile e a s t .  No l i g h t i n g  in  a13ea. I l ' i thin n q u a r t e r  irii'le 
r a d i u s  of accitlell t s i t c :  one driveway no intersect ions  o r  i n t e r c  tlanges, 
seven u t i l i t y  p o l e s ,  no t r e e s .  Accidcnt . h i s t o r y  f os l9GS-1.971 shows 
no accidents i l l  a.iqea. 

Traf f i c  Con t ro l s  - --*-- 

Speed limit 65 111ph claytime, 55 mph t ~ i g h t t i l n e  by s t a t e  s t a t u t e .  
I n t e r m i t t e n t  y e 1 l . o ~  c e n t e r  l i n e ;  sol . id  whi te  edge d e l i n e a t  i on .  " T r a f f i c  
I s l a n d  Ahczd" and "45 mph Ahead" s i g n s ,  l e g i b i l i t y  good. No s i g n a l s .  

Vehic les  

Vehicle  1, passenger  c a r ,  1967 Cheve l le  Concours s t a t i o n  wagon; 
whi te  e s t e r  i o i3 .  b l u e  i n i e l , i o l l ;  ocio!!ictes 65,832 inil es ,  No i n d i c a t i o l ~  
of v e h j c l e  i l l spec t ion  (ve l? ic lc  inspectio!l not mani!ator y i n  Michigan) . 
Po\ver braltcs , p o w z ~  st ecr ing , nuto:i~n t i c  t , ~ans in i s s  ion .  P3 dded apper  
i n s  txument pxnc l ,  and ar~il):est:;. Lap ~ c ! s t r a i n t s  o , i ly .  Def c c t s :  t r e a d  
on r i g l ~ i  real ,  tire 3/32 i n c h ;  r i g h t  r e a r  sllock absorber  l e a k i n g  f l u i d ;  
brake f l u i d  low. Kc) lc.colsdetl ii;aintc.nance. Fro i l l a l  dnlnage t o  hood, 
gr i l .1 ,  bumper, fe i ldc i  s ,  :111d J'ro1:i- doors ;  27 i n c l ~ e s  of cr:lsh t o  r i g h t  
f r o n t  co l ,ncr ;  t a i l g a t e  c l e c t l * i c  ~\linclo\i~ bl-olten o u t  ; upper l e f t  A-  and 
B - p i l l a r s ,  uppcr and loaler r i . p ;h t  A- .p i l l a r ,  and upper r i g h t  B-p i l l a r  
s e p a r a t e d ;  lower l e f t  a n d  r i g l i t  B-p i l l i ? r s  damaged; r e a r  s c a t  bent and 
den ted .  S i g u i f  i cnn t  i:inciings incl~icted cnginc co~:~p:~r tment  t e l e s c o p i n g  
u11i.t co~~iprc?,ssecl 4 . 4  inclles ; c~~crp:jr-nbsorbi~lg s t e e r i n g  dev i c c  conipressed 
3 . 7  inches  ; stlcar c n p s l ~ l e  soj.r:;l'atC?d 3 . 5  inches .  V ~ I :  * * 1 2 - ~ ' ~ ~ \ \ ~ - 4 .  
-.. -.- --. --- 
* t!nlc~ic:n~: :Ic)ctical ,?xsocj.n t j.c,l. 21b l~rcv ia ted  In jury  S c a l e  (AIS) . 

k *  JTcl.;iclo r)t;!'p1,:r.:\Lic>]] I!ld<i: (1;DI) , in ~ , ~ ~ o ~ d a l l c e  -,yj.t 'fj i.ccoi.;,j.,;eildeil 
p r a c t  i c c  o j  ~ :chic~I  c ncac i ( i t . n  i dt?fol,inntion c l a s s i f i c a t i o n  ZLS s e t  fo r1  h 
ill sljb: r 7 ~ q L 9 k l ~ ~ i ~ : ~ l  l ( { ? ~ ) n ~ t .  L!>! !:I, 



Vell icle  2 ,  passenger  c a r ,  1070 3Iercury Nonterey  , 4-door s e d a n ;  
greet1 oxtc t r ior  , Llctck vinyl .  t o p ,  g reen  i n t e r i o r ;  odometer. 51 ,902 
m i l e s .  No i n d i c n  t ion  of v e h i c l e  i n s p e c t  ion  ( p e r i o d i c  i n s p e c t  ion  not  
mandatory i n  1lichif:an) . Automa t i c  t . r ansmiss ion ;  power b r a k e s  and 
power s; t c o r  i n g ;  p::dded uppcr inst~?. 'ui?ent  p a n e l ,  s u n v i s o r s ,  and arm- 
r e s t s .  T,ap b e l t s  w i t h  loc:ki.ng r e t ~ * a c t o r s  and upper t o r s o  r e s t r a i n t s  
avaj.lnli1 z .  No v e h i c l e  dc fcsots; 1:is.c r iainte!~?,nce a t  4 9 , 2 2 5  ln i l e s  on 
Septc:i;hci- 2 7 ,  1.972 includccl o i l ,  1.itbl' i caLion and  new o i l .  f i l t e r  and 
a i r  f i 1 . 8 ~ ~ .  T h i l ' t , y - f  i v e  inches  f l ' o n l a l  cl'!is!l; r  i g h t  allci i e f  t r e a r  
quar i ,c~ ,  p a n e l s  denteci,  clan~nr:e t o  hood, g r i l l ,  f e n c e r s ,  arid r i g h t  
d o o r s ;  lc- l ' t  body !~:O:liIt s e p a r a t e d  ncz1.r \vheel w e l l ;  uy~pc :~ .  ar:c! loll!cr r i g h t  
A - p i i l a j f s  2nd )3-pj.llar,s cl;ir~,aged (upper  r i g h t  B - p i l l a ~ '  p a ~ * t i a l l y  
s e p a r a t e d )  ; r i g h t  yoof s i d o  r a i l s  buck led ;  r i g h t  dool' window frame 
bent  ou.t!valmd; r i g h t  f r o n t  ancl r e a r  d o o r s  jaiulned c l o s e d ;  s t e e r i n g  wheel 
spoltes severely bc;~!t, S i g n i  f i .cant  f i.ndi ngs i ncluded s t 1 c . n ~  c a p s u l e  
scparn!oil I ,  0 i n c l i t : ~ ;  enel-gy-absor b ing  s t e e r i n g  dev i c t l  conkp~essed 
1 . 3  i nc!ic.:;. V D i  : 12- FDEW-4, 

Drives 1, 59 years ,  a ~ a l e ,  C a u c a s i a n ,  73 i nches  and 185  pounds,  
F o r t y  yoi~rs d r i v i n g  e x p e l ' i e ~ ~ c : ~ ;  had u s u a l l y  averaged 1 2 , 0 0 0  m i l e s  per  
y e a r ,  I s ~ i  tlad been d r i v i n g  1.ess s i n c e  h e  q u i t  h i s  j o b  f o l l o w i n g  a h e a r t  
a t t a c k  i n  I:ebru:t~-y, 1972. . Dri.ver 1 a l l e g e d l y  d r i v i n g  from home ir, 
I 3 c l l e ~  i l l e ,  lIichig:in, 13 m i l e s  frorn accic lent  s i t e ,  t o  v i s i t  h i s  s i s ter  
i u  IIil.l:;c!aie, Jlichj.gan, GO m i l e s   fro^ s i t e .  Accoinpa~licd by sn ia l l  dog 
~ i h o  wns u n i n j u r e d  i n  c r a s h .  F a m i l i a r  wi. th v c h i c l e  having d r i v e n  i t  
f o r  Lhrcf y e a r s .  H:id d ~ i v e l :  r o u t e  s e v e r a l  t i n e s  r e c e n t l y .  No d r i v e r  
c~:~c:~.l.ic::, I z  ~2:;' k c L l t h ,  i i ~ d  1 1 ~ ~ i - t  c u ~ ~ d i  i. i u i i :  was i'a i i g u e d ;  lmecenxiy 
n a i n t a i i l e d  irreguliI12 e a t i j ~ g  h a b i t s .  Suf f  ereci in te rmi  t i e n t  psych@si.s  
(was d i s c h a r g e d  frolil a metlt.al h o s p i t a l  i n  19'50 a f t e r  a two-year s t a y ) ;  
under ~ ' c c e n t  1 i f e  s t . r e s s  i'.voai i l l n e s s  and f iriartc i a l  and m a r i t a l  in-  
s e c u r  i l  y .  D r i v e r  unres t ra .  i n e d .  No a l c o h o l  01, d rugs  invo lved  i n  a c c i -  
d e n t .  I n j u r  i e s  : Pac i z l  l a c e r a t  i o n s ;  f r a c t u r e d  n a s a l  Lone; p r o b a b l e  
concuss  i o n ;  a v u l s i o n  and c:ontusion over  s t e rnum;  f l a i l  c h e s t  ? p o s s i b l e  
a s s o c  j.x t r d  i n t e r n a l  i n j u r i e s  : nbr;ls i o n s  and  l a c e r a  t ions  t o  n u t e r  l o r  
s u r f a c c  of bo th  sl~ills; f r ; tc l .u~ccl  l c i t  t i b i a ;  f r a c t i ~ r e c i  s i g l l t  nicta1:nrsals 
and heel bone. C n , ~ s c  of d e a t h  concuss ion  o r  i n t e r n a l  i n j u r i e s ,  I n j u r y  
s e v e r i t y  :!IS code 1.0, f a t a l ,  d e t a i l s  u ~ ~ k n o w n .  

DlXivcl7 2 ,  G3-yn:ir-old ~ i ia l  e ,  Caucaa i an  , 68 inches  and 165 pounds.  
Had b c . c ~ ~  t i r i v i ~ i g  .I0 yea r s ,  avc??aging 2 0 ,  000 ~ ? i i  l e s  pel' y(?:i:!!'. Re t u ~ ~ l ~ i n g  
t o  hot~le i n  D e t r o i t  frorn busj .ncss t r i p  t o  l I i l ? ; ~ d h l e ,  llic!hi,nan; G O  m i l e s  
f r o ~ n , o ~ ~ j . ~ i n ,  59 ~ ; ~ i % c s  fro111 dc .?s t ina t ior i .  Ilnci p u t  40,OOi) n l i i c s  on 
\ r eh ic lc  2 in two ycalls  of o ~ ~ n c ~ - s h i y ,  i l \d~?clu~~tel jr  f an l i l i a l '  w i t h  n l ' ea ,  
had c l l m i t . c ? ~ ~  r o u t e  rt 'ccently . Ko c l r i v t ? ~  e d u c a t i o n .  Gencl 'al s t .a tc  of  
physicn 1 nlld mcnt :~l  Ilea 1 t 11 good.  No a l c o h o l  o r  d l tugs  i .nvolvcd.  D r i v e r  
u n ~ c s  t i t n  incd . In,j w' i e s  : collc:\l.-;s i o n ,  i'nc i a  1 Incera t ;  iol!s , i ' r sc  1,ul'cd n a s a l  
bone,  111111. l i p l c  n b r a s  i o n s  a11d l n c e ~ ~ a t i o n s  t o  1 i~rkbs, f l a  i 1 c h e s t ,  l.?ccratecl 
thornc i c  : lo t3 ta ,  f ~ r i ~ t ~ i r c d  r j g h t  ~* ; ld i~~ : . ;  and u1.11n, f r n c t u r c d  rniddlc and  
c l i s t : ,  1 ~ . j : : l !  t i'enllll.. Dl9ivci, d i e d  f ivc d n y s  a i ' t o '  a c c i d c n t ;  c a u s e  of 
c i c ~ t  h c l i > , : ? c b !  i1.1~ :.nncu~ism i n  t h o r a c i c  a o r t a .  I l l jury  s e v c r  j . t y  AIS 
co:!? 0 5 ,  c.1, i t  icn 1, 5 ~ 1 1  v i i r n  1 u11ccr tn  i n .  

s i  :1[1c;,i 1 t i c -  ------- . --.. . -. 



hlVPS # I 1 1  Rca1.v iew 11 i r ro r s - -PaSsengc r  C a r s  and  ?,Iul t i p u r p o s e  
Passenge r  Vehicles. The mu1.t i v  icw r e a r v i e w  
niirl-or i n  V e h i c l e  2 was i n j u r y - p r o d u c i n g .  

IIVPS #203 Impact P r o t e c t  i on  f o r  t h e  D r i v e r  fsom t h e  S t e e r i n g  
Cont1.01 System--Passenger  C a r s .  V e h i c l e  1 ' s  
enc.1 gy-a bso.r bi ng d e v i c e  coinpressed o n l y  1 . 3  
i n c h e s .  

blVYS $212 1Vincis h i c l d  ;\Ioullt ing--Passenger  C a r s .  V e h i c l e  1 
had 1.00'; w i n d s h i e l d  bond s e p a r a t  i on  ; however,  
c r a s h  c>scecdcd s t a n d a r d ' s  t e s t  requi remen t of a  
30 nlpli b a r r i e r  impact .  

TSPS # 5  D r  i.vc.r L,icensj.ng. D r i v e r  1 was n len ta l ly  u n f i t  
t o  d r i u c  a c a r .  

Dcscr  i p t  ion  --.. -- -- 
P ~ e z r a s  h :  V e h i c l e  1 t r a v e l i n g  approximately 50 mph ~vest'bouncl i n  ----- 

castboullr: lh i le ,  wi thoui :  1.i;;hts d c s , p i t e  d a r k a e s s  , Vel l ic le  2  ez s tbound  
i n  easihouncl l a n e  a l s o  a 1  nppros i inn te ly  50 ~iiph. One westbound v,:j t n e s s  
s t a t e d  t h a t  he sa:v Y e h i c l c  1 i n  t h e  wrong l a n e  seven  m i l e s  b e l o s e  t h e  
a c c i d e n t  s i t e !  and gave Driver 1 room t o  g e t  i l l t o  c o r r e c t  l a n c  b u t  
Dr i v e i  I C O P  -c in:!ci;i 111 wrong I ane . T h i s  w i  t n c s s  had s h o r  twave r a d i o  
i n  c a r  and  t r i e r ]  -cc c a l l  p o l i c e  but  g o t  na i3c.spotlse. Re turr~uci  c:jr 
a r o ~ i n d  and Iollnr:r?ci behind  V e h i c l e  1 i n  ea s tbound  l a n e .  S e v c l x a l  o t h e r  
c a r s  sv;ci'ved os'f yoad l;o a v o i d  2 c o l l i s i o n .  Accord ing  t o  w ~ ~ ~ ~ . F s , L ~ c s ,  
2s Dri\:ri: Z ~ . ~ ! ~ Y O , . ~ . C ; ! ~ C C ?  u;:c.o;,ii.i;lr ;l:cstbounci t  i . ,nf f i c l .  h e  mndc nn :!ttem?t 
a t  e v a s i v e  ll;aI~,,ili:i:i's, Sut  j u s t  d r u v e  s t r a i g h t  ahead i n  vrrong i a n e .  
D r i v e r  2 took lie e v a s i v e  acLiOn, a p p a r e n t l y  because  h c  c l i dn ' t  s e e  
V e h i c l e  1 u n t i l  i ~ , l p a t t .  D r i v e r  1's d r i v i n g  ] . e f t  of c e n t e r  and  no t  
hav icg  his l i g h t s  O i l  bo th  v i o l a t i o n s  of t r a f f i c  laws.  No p r e c r a s h  
phys i c a  1 e v i d e n c e ,  s k i d s ,  o r  s c u f  ls . 

Crash :  V e h i c l e  1 a l ~ d  V e h i c l e  2 c o l l i d e d  head on w i t h  a f o r c e  v e c t o r  
of  12 :  00 o T c l o c l ;  .to both c a r s ,  the11 ~'t=bouilsicd back atlout one f o o t ,  conling 
t o  f i t x i 1  r c s t  i n  :.o:~di;.ay f a c i n g  e a s t  and  west r e s p e c t i ~ c l y .  V e h i c l e  1 
had f r o i l t n l  da~r,:::;e t o  !load, g r i l l ,  bumpeu', f e l l d e r s ,  and f r o n t  doors  and  
27 i11chcs of c r l i r ; i i  t o  ~ i x l i t  f z o n t  c o r n e r .  Tile t n i l g a t c  e 1 i : c t r i c  ~sindom 
was broke-11 o u t ;  U:li2L'J? ] .eft  A -  a n d  R-pj.l lal .5.  upper a n d  10il:er ~ i . g ' l i t  A -  
p i l l a r ,  and  uppel' r  i g n t  13-pi1 l n r  s c p n r a t e d ;  I.o~l;es l e f t  and r i g t l t  l?- 
p i l l a r s  damagecl; r e a r  sc>:it b e n t  and d e n t e d .  Engine co:i;palqtmcnt tc1.e- 
s c o p i n ~  uni .  t co:!ipJ-cs<;ed d! . d l  i nc t lcs ;  ene rgy -abso rb ing  s t e e r  i n g  ciev i c e  
compressed 3 . 7  inckics; s n r i  s h e a r  c a p s u l e  s e p a r a t e d  3 . 5  i n c h e s .  

V e h i c l e  2 s u s t a i n e d  35 i n c h e s  of  f r o n t a l  c r u s h  w i t h  damage t o  hood, 
g r i l l ,  f e n d e r s ,  and d o o r s .  Thc r ig11t  and l e f t  Inear  c ! u a r t e ~  p a t ~ c l s  were 
d e n t e d ,  l c f t  body molsnt ~ ~ j l 3 l ' : i t e d  nea r  whee l  w e l l ,  upper  and  lower 
r i g h t  and l e f t  ,I- : ~ n d  U - p i 1  l n r s  dan~;:r;cd (upper r  i gh  t 13-pi l lar  p a r t i a l l y  
sepa18a~.ccl) , r i g h t  roof s i d e  l ' a i l s  I ~ u c k l c d ,  s i ~ h t  f r o n t  and r e a r  d o o r s  
ja~il!.,t.d c l . n sed ,  :?11(i stt?clqirt:: :.\ l:f.>el s p o k e s  sc .clc~ 'c?ly ben t  . Shea r  c a p s u l e  
scpnrn t c d  1 . 0  i n c h e s  nnci c:ti~~g:.y-al?sc~r'Li ng s - 1 . r : ~ ~  i n g  dcv i c e  coiiipl~essed 
1.8 iliciics. I 



Uotb ds  ivcrs unr es t ~ n  i!lecl. Drivel7 1 thrown forl~vard heav i l y  i l l t o  
s t e w i n g  col!l:::il ns \.c:l~ic!e ~ I ' O I I  t end 1 e a r u a r d  c r u s h  s i g n i f i c a n t l y  
reduced o r c l ~ ~ n l l  t cc)i,!pa:. tl;;eot. Dr i v c r  I s ~ i f f  e r c d  p robab le  coi icuss ion,  
3-inch I ai.:c! 21 t ion c!l bl,ici;;:.e oi' no se ,  anct f s a c  ti!iled nasa l  bones from 
s t r  ik i : lg .  c.1 i i d s h i c l t i  ,!:it \I head; had o!:e.-~ilch-deep avu ls io l l  t;v:o i n c h e s .  
i)elo\v tc)!, :)i st C l Y n : ; : i ,  b i1 : i tcrnl  1. j.1) f j ' ac ' cures ,  f l a i l  c l ~ e s t ,  p o s s i b l e  
stcl>!la!. frsu:-u~:es i,t~:tl xicl-chest, impr in t  of  steering wheel a l l  f r o n  
jlnpac ti;i;; t h e  s t c r : ~ i  :I.! 11 heel- ; su.c;tainc5d deep a b r n s i o ~ l  anci i ncc r a t i . on  
on b c l ~ c  of !.lppci3 t i : j . i  1 of ;.i?;ht s h i n  f ~oii i  ashtilay and a b r a s i o n  t o  
i ig:llL j;l~e:>. sIji3nsi.oi: :o 1nv.rl. r i g h t  l e g ,  abras io ! l s  ore;. l c l ' t  knee ,  
c l o s e d  il':.: t.1i'e o.f ~ ' j ~ p c i ~  t h i l  ii of  lef  i; t ; i i : i : t ,  a11d lacci3at jon t o  louler 
l.c-,f t i e g  f'ro:n inst:'iii.;ctst l . ) a~~c l . .  D r ive r  1's r i g h t  f o o t  c o n t a c t e d  
a c c e l e r u l o ~ '  \:'it11 C ? I I ~ L ~ ~ I ~  f o r c e  t o  leavc  8.n ilnpl.int of t h e  peda l  on h i s  
s!.ippei-; i-1:j.s and co:? tact  ;vith t rnns in i s s ion  hump r e s u l t e d  i n  f r a c t u r e d  
r i g h t  3 ,  4 ,  and 5 !i:e L a t a r s a l s  and r i g h t  hee l  bone. 

Dr ive r  2 was thiJown forward and s u f f e r e d  a concus s ion ,  e x t e n s i v e  
f a c i a l  l :~cc j , a t  i o o s ,  ~t11ci f r a c t u r e d  n a s a l  bones from s t r  ik  i ug  t h e  wind- 
s h i e l d  2nd ~ , i u l  t iviel:l r'earvie\:l m i r r o r  w i t h  h i s  head,  was conmtose p o s t -  
c rash ,  and  never f u l l y  reg2 iued consc iousnes s .  Impact w i t h  t h e  s t e e r  i n g  
v:heel ( . ; i i r . : ~ a g y - a i ~ ~ ~ ~ 7 k ~ i  !I;:. devicct c o l  lap:jed on ly  1.. 8 . i n ches )  r e s u l t e d  i n  
a  b i l a t ~ r : ~ l  r t : i d - c ! ~ ~ v i c u l a ~ '  f l ' ac tu l ' e?  l a r g e  helriatoma over  r i g h t  c l a v i c l e ,  
f 1.ail.ed chc:.; 1 , widcniilg of mcciiast inu~n ,  s m a l l  l a c e r a t i o n  on t l ~ o r a c i c  
ao l l t a  s p s t  l!lj d-chest: abras io : l s ,  and possib1.e s p l e e l ~  r u p t u r e .  Dr ive r  2 
2 1 . ~ 0  sr .~r ; l~ . i~~~:cl  n!) i ln ,s io~~s t o  r i g h t  arvi and , f r a c t u r e  t o  r i g h t  d i s t a l  
r a d i u s  c ~ ! i l  iil.na fl'orn upper instruli lent  pane l ;  open f l ' a c t u r e  t o  r i g h t  
fcniul '  rnicir;li:!f t . c'~!i~~~lii!utc(il fl'3.c tu re  t o  r i g h t  d i s t a l  f et!iur, and l i! lear  
~ ~ ~ ~ y ~ : ~ j ~ ~ ~  0 1 1 ;  I . ;  i clr-\ i 4 r v ! ! ?  i rcpe .. f ' 7 1 n l l ;  - .. j ~ : ,~:!~;~t ;-,:;cj ~1c.yifig c;l~lnii,; 
and  ab1 'csS~; l s  t o  l e f t  l e g  fou r  i nches  bclom lrnce from lower ins t rument  
pane l .  T s p i ~ ~ e d  f i v e  days  a f t e r  t h e  c i -ash .  

Pos t c l , a sh :  lVi t n c s s  s topped  immediately a t  nearby falpnl house a11d 
-T.T.- - 

c a l . l e ~ ) o l ~ r ~ ? .  F i r s t  ambul.ance a r r i v e d  i 11 f i v e  ~ n i n u t e s ;  e x t r i c a t e d  
Dr ivcr  2 o:: bzckbon14d o u t  drj.I1er d o o r ,  s p l i n t , e d  his f r a c t u r e d  femur,  
~ n d  ac?mi!~i:;tci.ccl f i r s t  a i d  t o  l a c e r a t i o n s :  t l ' a n e p ~ ~ t e d  ll13ivcr 2 t o  
Ilospi7~:::l. S ~ c o n i l  z~rni::~lai?cc e: i t r icntccl  D ~ ~ i v e r  1 tllrough I c? f  t r e a r  
d a o r .  .41i:t?!:] i>.~ict? s r rv  i c e  veliic:!c* used fo?  t r a n s p o r t i n g  bod ies  a l s o  
a iq r  i:?ed af'd I); ive::. 1 co112.cl I?c ~>c:l;oi~eci froin s c e n e .  F i r e  clepnrtment 
s p ~ ~ ~ . v c ! r i  ( I J . ' ~  c:l!e~nic:.ai 1 i.1 c ex t 1131istle1' on botf: crif;incs t o  prcl\'cni. f i l ' e  
o r  cxp lo?  io!i. :.Yo eliv ItJoni::e!l t n l .  ~ ~ ~ ' o b l t ~ , i i s .  I't w n s  app~.osi.liintely one 
h o ~ : ~  a n d  1.5 ~ n i n u t c s  ?)eCo~c.  scc3~?c3 c l t ? ~ , i ' ~ d  of wrccl;eci v:?!liclcs. P o l i c e  
rc::;ponsc pro:npt ; o I f  j cci s roll i ecl t r a i ' f  i c  around acc  iclenl: i n t o  open 
l,-,nc. 

The  iollo\vin;: clia<l.-a~n c s ! ~ l a i ~ l s  tfic numbors used i n  tile m a t r i x  c e l l  
cc;lulnn. At1 a s t e r  isl; ( a : )  p l * e c e d i ~ ~ g  a nn~u~lber i n d i c a t e s  a pos i t . i v e  . f a c t o r .  
.... - ..-. --- --..-*--- 

* T h i s  vc;liicle !;as no ccluip1::~11t a n d  is ust?d t o  t r ~ n n s p o r t  I~nciics s o  
t R n  c eij l i ippcd nr;l;:ul.:ii~ctrs !vo:l ' t !)c hc'l i! up  \\'a i t  i ~ ~ g  f o r  ~!:c:cijcal 
esa:liiucr t o  31-1' i17e on-.sccnc? t o  ~ , ~ o r i o u j l c c  if j c t . i r , ~ s  dcad.  



P r e c r a s h  Crash  P o a t c r a s h  

Env i ronmenta l  t-T-iT-1- 1- 1 
l : : ~ t r i x  Cell. - -  Explana t ion  -- 
Accident  C a u s a t i o n  - 

Primary o r  P r j . n c i p l e  C:luses 

Dr ive r  1 t1-nvel-ing west bound i n  e a s t  b ~ u n d  
l a n e  of t r a f  P ic  a t  ni[:ht. without.  h e a d l i g h t s ,  
tool; no a c t i o n  t o  av0i.d c o l l i c  i o n .  ( D e f i n i t e )  

D r i v e r  2 took no evasil,!e a c t i o n .  ( D e f i n i t e )  

Relevant  F a c t o r s  

Dr ive r  1 a t t e m p t i n g  s u i c i d e / h o m i c i d e  w h i l e  i n  
p s y c h o t i c  s t r i t e .  ( F b ~ i i i b l e )  

D r  j.ver 2 Iiad d i f f i c u l t y  ~ c e  in[? I>r i v e r  1 because  
of c';a:,l.;nrsc: a::.: no bcndligi l ' t s  on lrehicSc.! 'I , 
( D e f i n i t e )  

D r i v e r  2 i n a t t e n t i v e .  (P robab le )  

T r a n s i t  i ~ n  from a r e a  of roadway a d j a c e n t  t o  
b l n i g h t l y  l i L  paxliing l o t  100 f e e t  fro111 a c c i d e n t  
t o  roadway w i t h  no a r t i f i c i a l  1 i g h t i n g  made i t  
d i f f i c u l t  f a r  Drivel ,  2 ,  an ol.clcr man, t o  ; id jus t  
h i s  eyes  ! a n d  i n c r e a s e d  D l  i v e r  2 ' s  i n a b i 1 i . t  y t o  
see Vehiclr:  1.. ( P ~ o b a b i e )  

\Y i d c  , l e v e l  s h o u l d e r s  of pac:lted d i r  t covered  
w i t 1 1  j i l ' a ~ ~ c l  ;:?;;e mot01 ists s a l e  a r e a  t o  p u l l  
o f f  ~oac ' l ;~ay i 11 e v a s  j.ve maneuvers i o a v o i d  
c o l . l i d i n g  v i l h  Driver 1 .  ( D e f i n i t e )  

I n j u r y  Causa t  iou 

2 Both d r i v e r s  u n r e s t r a  inecl. (Ilef i n  i t e )  

Dr ivc l  2 ':: a(lvnaccd ngc i n c r c ~ s e d  s e v e r  i t  y of  
clics! in,jilry ancl l e s s c n c d  h i s  p o t e n t i a l  f o r  
1 (Probnbl  c )  

Nc il!ic,i c r . t c : ~ ~ , y - n b s o ~ . i ) i ~ i ~ :  c o l ~ u u n s  on Vehic le  1 
::!:(! \':J!! i c'lc r] :::::n;;;,;.s:;eri 1;; as tiley r;\;o:i?d 
I I i t  1 i \ i t  of a  t ; t h i s  
i l ? c ' l  r :l::..'<: ci!cst i i> , jur ics  1 o  \jot !I clr i v c ~ ~ > : .  
(j>t:l it] 1 



i n  l ~ i l ' y  Cn!~:;a t ion (t.*c~il! inucil:l) 
----. - 

Postcrash Fac tors  ------- 

i,acl; 01  l,ncIcling 011 lower instrument pa ne1.s i n  
l ~ c l i i c ~ l ~ ~  increased in ju ry  s e v e r i t y  t o  

r ls t l .cmil ies  of Driver  1 and Driver 3 ,  
( I ) ( >  I '  i 11 i  LC:) 

A!'; tll r.;;l~,l(c:t r~lult iview rea!:viev! mi~:ror i n  
YcIii(:Ic :! c a u s e d  head in ju ry  t o  Driver 2. 
( l ) ~ > i ' i  !li. L t:) 

Fi1.e cicpn~*-l!~~c~nt. splayed dry chemical f i r e  
o : t i t l g ~ ~ i s i : c r  on both engines t o  prevent f i r e  
and c~i:llo$i ion.  (Def in i t e )  

Consj.dc!i'ing the  long uda i t  f o r  the  ~ncclica! 
exami~~c?r ,  pol i c e  o f f  icexs escc l . len t ly  ecjuippcd 
t o  ~01Pi1:ol t r a f f  i r - -had  l i g h t e d  arrow on t o p  
oI' s q u a d  car  t o  rou te  c a r s  i n t o  opcn l ~ n e .  
(Def i n i t c )  

Reevaluate IIVPS $203 (Pro tcc  t  ion from S tee r ing  
Control)  . With both d r i v e r s  u n r e s t r a i i ~ e d  i n  
t h i s  head--on col ] . i s ion ,  acc ident  i s  c l i ~ s s i c  case  
of \14hcu crier gy-ab.ioi7bing dev i c e  sho\!ld opera te  
t o  ~~~nsir:iam e f f e c t i v e n e s s .  but they d id  not  f u l l y  
c0mp1css. 

Invcst igal'c use of a f  tc~,ni:~r,liet mu1.t iv  icw rea1,v i e~v  
niilml 01' n~oun t e d  n l  o11g ivindshielcl l~crtder--device 
con1 u s  ill:: a n d  potent  in11 y i.ll,jury-pl'oduc ing. 
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C A S E  $AA-324 
CASE SU\I!IARY 

I d e n t i f i c a t i o n  

A c c i d e n t  o c c u r r e d  on Dexter  Road, an open roadway, i n  a  
r e s i d e n t  i a l - c o ~ ? ~ n e r c i a l  a r e a  i n  t h c  c  it:; of Ann A r b o r ,  Wastltenaw 
County,  J l ic! l igan,  on Thursday ,  November. 9 ,  1972 a t  1.600 h o u r s ,  
S i n g l e  passenger. c a r  s- trucl i  a  p e d e s t r i a n  , I n j u r y  s e v e r  i t y  AIS* 
code 06,  f a t a l .  

Ambience 

D a y l i g h t ,  o v e r c a s t  s k y .  Tempera ture  4 3 ' ~ ,  r e l a t i v e  humid it,^ 
7056, wind 5  mpll from s o u t h e a s t .  Roadway d r y .  

Highway 

Dexter  Rozd, 3 - l a n e ,  34-f o t -wide  c o l l e c t o r ,  no d i v i d e r .  lVt?ll- 
t r a v e l e d  p o l i s h e d  a s p h a l t s  6-inch-high c u r b s  .** Roadway s t r a i g h . ; ,  
crowned f o r  d r a i n a g e ,  +1$6 g r a d e  t o  t h e  n o r t h w e s t .  There  a r e  th:ee 
mercury vapor 1 .uminai res  i n  t h e  a r e a .  \T i th in  a q u a r t e r - m i l e  r a d i u s ,  
1 5  d r iveways ,  one  major  i n t e r s e c t i o n ,  10 u t i l i t y  p o l e s  and 20 t r l ? e s .  

T r a f f i c  C o n t r o l s  - 
P o s t e d  s p e e d  limit 30 mph. I n t e r l n i t t e n t  w h i l e  l a n e  de1inea ' ;ors ;  

s o l i d ,  y e l l o w ,  d o u b l e  c e n t e r  l i n e ;  v i s i b i l i t y  of  pavement mark in;;^ 
good. Onc s p e e d  l i .mi t  and one "No P a r k i n g  Anytime" s i g n s ;  good 
l e g i b i l i t y .  No s i g n a l s  a t  a c c i d e n t  s i t e ;  however, a t  i n t e r s e c t i o n  
195 f e e t  from a c c i d e n t ,  c o n t i n u o u s  g r e e n  ar row f o r  northwestbountl  
t r a f f i c  a l l o w s  a c o n t i n u o u s  t r a f f i c  f low w i t h o u t  i n t e r r u p t i o n  fo:? 
p e d e s t r  i a n  c r o s s i n g .  Acc iden t  h i s  t o r y  f o r  1968 th rough  1970 
i n d i c a t e s  f o u r  two-veh ic le  i n t e r s e c t i o n  c o l l i s i o n s  a t  t h e  i n t e r -  
s e c t i o n ;  however, t h e r e  were no a c c i d e n t s  on Dexter  Road a t  p o i n t  
where t h i s  a c c i d e n t  o c c u r r e d .  

V e h i c l e  

Passenger  c a r ,  1967 Pont  i a c  F i r e b i r d ,  2-door . h a r d t o p ,  l i g h t  
g r e e n  e x t e r i o r ,  b l a c k  i n t e r i o r  ; odometer 3 5 , 0 0 5  m i l e s .  No i n d i c a t i o n  
of v e h i c l e  i n s p e c t i o n  ( p e r i o d i c  i n s p e c t i o n  n o t  mandatory i n  BIichigan).  
Automatic t r a n s m i s s i o n ,  power b r a k e s ,  power s t e e r  i n g ,  and drum b r a k e s .  
Padded i n s t r u m e n t  p a n e l ,  s u n v i s o r s ,  a r m r e s t s .  Lap b e l t s  a v a i l a b l e ,  
n o t  ~ v o r n .  No v e h i c l e  d e f e c t s :  a l l  t i r e s  had 9 /32- inch t r e a d .  No 
r e c o r d e d  main tenance .  L e f t  f r o n t  t u r n  i n d i c a t o r  b roken .  VDI:+12- 
FLEN-0 ( a t  l o c a t  ion  of occupan t  c o n t a c t )  . P e d e s t r i a n  s t r u c k  by 
r e l a t i v e l y  b l u n t  p o r t i o n  of  v e h i c l e ' s  f r o n t  end .  

* American Medica l  A s s o c i a t i o ~ l  A b b r e v i a t e d  I n j u r y  S c a l e  (AIS) . 
** Six- inch-h igh  c u r b i n g s  a r e  s t a n d a r d  i n  c i t y  of Ann Arbor ,  MI. 

+ V e h i c l e  D e f  ormat ion  Index (\'UI) , i n  a c r o ~ d a n c e  w i t h  1-ccommended 
p r a c t i c e  of v e l ~ i c l e  a c c  i c l i ~ u  t tlclo17i:;at i o n  c l a s s i f i c a t i o n  a s  s e t  
f o r t h  i n  SAE T e c h n i c a l  R o p o ~ t  J 2 2 1 a .  



D r i v e r  1, 22 y e a r s ,  male ,  B l a c k ,  7 1  i n c h e s  and 160 pounds. F i v e  
y e a r s  d r i v i n g  e x p e r i e n c e ;  ave raged  8 , 0 0 0  m i l e s  per  p e a r .  D r i v i n g  
from downtown Ann Arhor t o  Maple V i l l a g e  Shopping C e n t e r ;  a c c i d e n t  
o c c u r r e d  one rnile and a  h a l f  from o r i g i n  of t r i p ,  t h r e e - q u a r t e r s  of 
a  mile from d e s t i n a t . i o n .  Wad owned v e h i c l e  two y e a r s ,  drove  i t  
r e g u l a r l y .  Trziveled Dexter  Road d a i l y .  Completed h i g h  s c h o o l  
two-phase d r i v e r  e d u c a t i o n  c o u r s e .  Good p h y s i c a l  and menta l  con- 
d i t  i o n .  No a1c:ohol o r  d r u g s  invo lved .  D r i v e r  u n r e s t r a i n e d .  I n j u r y  
s e v e r i t y  AIS code 00,  no i n j u r i e s .  

R igh t  f r o r L t  p a s s e n g e r ,  20-year-old f emale ,  B lack ,  66  i n c h e s  and 
110 pounds. Passenger  u n r e s t r a i n e d .  I n j u r y  s e v e r i t y  AIS code 00 ,  
no i n j u r i e s .  

P e d e s t r  i a r  , 47-year-old f e m a l e ,  Caucas ian ,  60 i n c h e s  and 135  
pounds, an  immigrant t o  t h e  U.S. Walking home from b a b y s i t t i n g ;  
t h i r d  of a  mil€ from o r i g i n ,  two and a  h a l f  m i l e s  fro111 d e s t i n a t i o n .  
F a m i l i a r  w i t h  a r e a ,  had v a l k e d  back and f o r t h  from home t o  baby- 
s i t t i n g  j o b  once weekly f o r  two months.  No h i s t o r y  o r  i l l n e s s ,  was 
having d i f f i c u l t y  w i t h  menopause; au topsy  i n d i c a t e d  p r o b a b l e  carcinoma 
of signloid c o l c n ,  unlrllown by p e d e s t r i a n .  Was i n  good mood; her  
f a m i l y  s t a t e d  s h e  tended t o  be ne rvous ,  i n t e n s e  pe r son .  She was 
o v e r l y  c a u t i o u s  a s  a  r u l e  when c r o s s i n g  s t r e e t s .  I n j u r i e s :  m u l t i p l e  
s k u l l  f r a c t u r e s ,  s e v e r e  col lcuss ion,  f a c e  and sca1.p l a c e r a t i o n s ,  
a b r a s i o n s  t o  l a t e r a l  a s p e c t  r i g h t  t h i g h .  I n j u r y  s e v e r i t y  AIS 
code 06,  f a t a l .  

The f o l l o w i n g  T r a f f i c  S a f e t y  Program S t a n d a r d s  were s p e c i f i c a l l y  
r e l e v a n t  t o  t h i s  c a s e .  

TSPS $12 Highway Design,  C o n s t r u c t i o n ,  h la in tenance .  
Green s t r a i g h t - t h r o u g h  ar row a t  i n t e r s e c t i o n  
p e r m i t s  c o n s t a n t  f low of northwestbound t r a f f i c ,  
making i t  d i f f i c u l t  f o r  p e d e s t r i a n s  t o  c r o s s .  

TSPS #14 P e d e s t r i a n  S a f e t y .  P e d e s t r i a n s  s h o u l d  more 
e f f e c t i v e l y  be warned abou t  t h e  h a z a r d s  of 
jaywalking.  

Descr i ~ t  ion  

P r e c r a s h :  V e h i c l e  1 t r a v e l i n g  nor thwes t  a t  approx imate ly  38 mph* 
i n  c e n t e r  of t r a f f i c  l a n e ;  p e d e s t r i a n  c r o s s i n g  from s o u t h  t o  n o r t h  
s i d e  of s t r e e t .  A f t e r  t r a v e l i n g  50 f e e t  p a s t  i n t e r s e c t i o n ,  d r i v e r  saw 
p e d e s t r i a n ,  wens a n o t h e r  150 f e e t  d u r i n g  p e r c e p t i o n - r e a c t i o n  t ime ,  
b raked ,  h i t  p e d e s t r i a n  approx imate ly  27 f e e t  i n t o  s k i d .  P e d e s t r i a n  
jaywalking a  v i o l a t i o n  of t r a f f i c  law. P r e c r a s h  s k i d  marks: 55 .1  
f e e t  r i g h t  t i r e ;  54.3 f e e t  l e f t  t i r e .  

* Driver  speed  e s t i m a t e d  a t  32 mph a c c o r d i n g  t o  c o e f f i c i e n t  of 
f r i c t i o n  o b t a i n e d  from e s t a b l i s h e d  t a b l e s  of roadway f r i c t i o n  
measurements; 38 mph from a c t u a l  t e s t s  w i t h  BSRI mobi le  t i r e  
t e s t  s y s  tem. 



Crash: Vehic1.e hit  pedes t r i an  a t  impact speed of 23 mph. --- 
Vehicle came t o  f j . n n l  r e s t  in same la.!le, angled s l i g h t l y  toward 
north curb.  Pedes t r i an  h i t  on r i g h t  s i d e  by f r o n t  of c a r  near 
l e f t  head]-ight;  pedes t r i an  put  out  r i g h t  hand--imprint of hand on 
hood. Carr ied  by c a r  27 f e e t ,  then wtlipped t o  ground 30 f e e t  from 
impact, coming t o  r e s t  w i t h  head pointed n o r t h e a s t ,  t h r e e  f e e t  i n  
f r o n t  of f i n a l  r e s t  of Vehicle 1. Veh ic l e ' s  un res t r a ined  occupants 
j a r r e d  forward on s e a t  a  l i t t l e  from braking;  no i n j u r i e s .  Pedes- 
t r  ian unconscious and s u s t a j  ]led mul t ip l e  colliminuted f r a c t u r e s  of 
s l rul l  w i t h  a s s o c i a t e d  c c s e l ~ ~ n l  contus ions ;  l a c e r a t  ions of s c a l p  and 
f a c e ;  ab ras ions  l a t c r a l  aspcc t  r i g h t  th igh .  Concussion cause of 
dea th ,  No vehi.cle damage; d i r e c t i o n  of f o r c e  of impact 12:OO 
o f  clock.  

P o s t , c r a a :  Near by r e s i d e n t  telephoned po l i ce  and ambulance. 
~ e h i & e  occupal ts e x i t e d  themselves.  Po l i ce  squad c a r  about one- 
qua r t e r  mile  allay, a r r i v e d  on-scene i n  few seconds. F i r e  depar tmcnt 
rescue t ruck  a ~ j r i v c d  i n  about t h r e e  minutes ,  anibula~lce i n  about f i v e  
minutes. No f ~ r s t  a i d  administered on-scene. Pedes t r i an  t r anspor t ed  
on a  backboard t o  t h e  h o s p i t a l  and d ied  24 hours l a t e r  . No f i r e ,  
explos ions ,  or  environmental problems. Debris included blood, 
p e d e s t r i a n ' s  t c n n i s  shoe, and helmet she  was ca r ry ing .  Scene held 
because of sevc , r i ty  of acc ident  f o r  thorough po l i ce  i n v e s t i g a t i o n ;  
th ree  p o l i c e  oj'f i c e r s  r e rou ted  a l l  northwestbound t r a f f i c  away from 
Dexter Road u r . t i l  i n v e s t i g a t i o n  completed. 

Causal Fac to r s  and Recomnienda t i ons -- 
The follc11:ing diagram exp la ins  t h e  numbers used i n  the  matr ix  

c e l l  column, E n  a s t e r i s k  (*) preceding a  number i n d i c a t e s  a p o s i t i v e  
f a c t o r .  

Precrash  Crash Pos tcrash  

Matrix C e l l  Explanation 

Human 

Accident Causa4 ion 

1 I I 3 I 
Vehicle 

Environmental 

Priniarv or P r i n c i ~ l e  Causes 

6 

9 

1 Pedes t r i an  jaywalking. (Def in i t e )  

b t 

L 

1 Pedes t r i an  d id  not  check f o r  c l ea rance  before 
e n t e r i n g  t r a f f i c  Inne. (Def in i t e )  

4 

7 

S e v e r i t y  Inc reas ing  Fac to r s  

5 

8 

Oriver of st-cllilng ~ ~ l i l c l ~ i  g o i n g  8 1npl1 over posted 
speed limir according t o  spccd c a l c u l n t  ions based 
on cocf f i c  i e n t  of f r  i c t  ion measurements l i i i t h  HSRI 
mobile t i r e  t e s t  system. 



Matrix Ce l l  Explanation 

Relevant Factors  

1 Pedestr ian i n a t t e n t i v e .  (Defini te)  

1 Pedes t r ian  misjudged t r a f f i c  s i t u a t i o n  
because two lanes of t r a f f i c  stopped f o r  
red l i g h t ,  t r a f f i c  moving i n  t h i r d  lane.  
(Probable) 

Green s t raight- through allrow a t  i n t e r s e c t i o n  
prevents pedes t r ians  frorl ever c ross ing  s a f e l y  
due t o  uninterrupted t r a j ' f i c  flow i n t o  one l e g  
of i n t e r s e c t  ion,  (Def in:.te) 

Two lanes of stopped t r a : ' f i c  were t r a n s i e n t  
view obs t ruc t ion  f o r  d r i q r e r  of Vehicle 1 and 
pedes t r ian .  (Def i n i  te)  

Recommendations 

7 I n s t a l l  pedes t r ian  actua,;ed t r a f f i c  s igna l  
on Dexter Road t o  i n t e r r i ~ p t  t r a f f i c  i n t o  
i n t e r s e c t  ion f o r  s a f e  peclestrian cross ing .  

7 Discontinue green s t r a i g  lt-through arrow on 
curb lane of westbound Suron S t r e e t  t r a f f i c .  

7 Es tab l i sh  pedes t r ian  cro:iswalk markings on 
pavement which a r e  d i s t i i i c t i v e  and of 
s u f f i c i e n t  c o n t r a s t ,  

1 Improve publ ic  education beginning w i t h  small  
ch i ld ren ,  on the s a f e t y  l lu l e s  f o r  ~ e d e p  t r  ians  , 
and emphasize on hazards of jaywal ing 
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CASE SEbIhIARY 

I d e n t i f i c a t i o n  

Acc ident  occurred on IIuron S t r e e t ,  j u s t  e a s t  of Dexter Avenue- 
Jackson Avenue-South Revena Street-Huron S t r e e t  i n t e r s e c t i o n ,  i n  t he  
c i t y  of A n n  Arbor,  Washtenaw County, JIichigan. on F r iday ,  November 10, 
1972, a t  2158 o ' c l o c k .  Area is con~merc i a l - r e s iden t  i a l .  Passenger c a r  
inlpacted f i x e d  ob, ject ;  d r ive r  had been d r ink ing  (0 .09  BAC) . I n j u r y  
Sever i t y  AIS* code 01, minor, 

Ambience 

0 Nighttime, heavy r a i n .  Temperature 33 , humidity l o o % ,  wind speed 
a t  7 mph from s o u t h e a s t .  Roadway wet ,  

Highway 

Jackson Avenue and Huron S t r e e t  both 44-feet-wide, 4-lane ma,jor 
c o l l e c t o ~ s :  Dexter Avenue, 34-feet-wide, 3-.lane c o l l e c t o r ;  South Revena 
S t r e e t ,  34-feet-wide, 2-lane l o c a l  s t r e e t .  Grass median only on South 
Revcna. A l l  s t r e e t s  wel l - t rave led  a s p h a l t  w i t h  s tandard  6-inch-high 
cu rbs .  I n t e r s e c t i o n  Y-type, w i t h  Huron brr~nching i n t o  Jackson and Dexter 
and I?el.l(?r,a fl?-Le?cec t i : l m  D ~ l t  jzr.ct ic;; of Jazl;ssn and "uczl,?r. 'Jastxztrd 
;t1° grade on Dexter ,  a l l  o ther  s t r e e t s  l e v e l .  S ix  mercury vapor luminai res .  
W i t h i n  quarter-mile  r ad ius  of i n t e r s e c t  ion,  20 driveways, s i x  i n t e r s e c t i o n s ,  
25 po les ,  and 55 t r e e s .  Accident h i s t o r y  f o r  1968 through 1970 ind ica ted  
four two-vehicle i n t e r s e c t i o n  c o l l i s i o n s ;  t h r e e  c l e a r  weather ,  one r a i n y  
cond i t ions .  

T r a f f i c  Controls  

Speed l i m i t  posted 30 mph. I n t e r m i t t e n t  white lane  d e l i n e a t o r s ;  
double s o l i d  yellow centel '  l i n e s ;  no words or syrnbols on pavement. No 
Parking and 30 mph speed l i m i t  s i g n s ,  both l e g i b l e .  One green arrol,v 
t u r n  s i g n a l  f o r  t r a f f i c  westbound on Huron to  tu rn  r i g h t  on Dexter or 
North Revena ; t ~ o  three-color  t r a f f i c  s i g n a l s  (one f o r  Huron-Dexter, one 
f o r  IIuron-Jacksun) w i t h  f ixed  time a s  fo1lov:s: green 31 seconds,  yellow 4 
seconds, red 35 seconds,  

Vehicle 

Passenger c a r .  Ford Capri 2000, 2-door sedan,  red e x t e r i o r  and black 
i n t e r i o r ,  odomete~ 11,052 nl i les .  No veh ic l e  inspec t  ion ( p e r i o d i c  v e h i c l e  
inspec t  ion not ri~andatory i n  Jl ichigan)  . Power brakes ,  nianual s t e e r i n g  and 
t r a n s ~ ~ l i s s i o n .  Padded upper instrument panel ,  sunv i so r s ,  a rmres t s  and 
s t e e r i n g  wheel spokes.  Three-point r e s t r a i n t  system w i t h  l a p  b e l t  i n e r t i a  
r e e l .  KO veh ic l e  d e f e c t s  esccpt  f o r  r i g h t  f r o n t  passenger ' s  l a p  bel t - -  
half  was missing having bcen worn away by beir,g buckled ac ross  s e a t  
whic!l moved t o  l e t  r e a r  s e a t  passengers i n  o r  o u t .  Last  recorded 
main~ennnce n t  4 , 8 9 1  miles  on Ju ly  23, 1972 inc luding  o i l ,  

* AIIWY i c n  n !,!eciicnl Associat ion Abl)~,evinted In jury  Sca le  (-41s) . 



l u b r i c a t i o n  and brake  f l u i d .  F r o n t a l  s h e e t  m e t a l  danlage t o  hood, 
bumper, and g r i l l  (16  inches  of c r u s h )  ; damage t o  f r o n t  s e a t  b a c k r e s t  
and l e f t  c o r n e r  of d r i v e r ' s  s e a t  c u s h i o n .  S i g n i f i c a n t  f i n d i n g s  were 
100 p e r c e n t  s e p a r a t i o n  of windsh ie ld  bond, and bent  s t e e r i n g  wheel 
w i t h  l i t t l e  energy-absorbing compress ion.  VDI*:12-FCEN-2. 

Occupants  

D r i v e r ,  18-year-old male,  Caucas ian ,  71  inches  and 175 pounds. 
Two y e a r s  d r  iv  ing  exper i e n c e ,  a v e r a g i n g  7 , 5 0 0  m i l e s  per year  ; had 
d r i v e n  11,000 m i l e s  s i n c e  June 1972 conmut ing  d u r i n g  summer between 
Gaylord and Okemos, bi ichigan,  Dr ive r  and c e n t e r  r e a r  passenger  had 
d r i v e n  from Oliemos t o  Ann Arbor ,  a  d i s t a n c e  of 65 m i l e s ,  t o  a t t e n d  a  
b i r t h d a y  p a r t y  a t  a  U n i v e r s i t y  of Michigan dormi to ry .  On t h e  way t o  
a  r e s t a u r a n t  i n  Y p s i l a n t i ;  a c c i d e n t  o c c u r r e d  a f t e r  t h e y  had d r i v e n  
n i n e  m i l e s  from dormi to ry ,  10 m i l e s  from Y p s i l a n t i .  Had ov,ined c a r  f o r  
f i v e  months and had a c c u n ~ u l a t e d  10,800 m i l e s  on i t .  Unfain i l ia r  w i t h  
a r e a ,  having never d r i v e n  t h e r e  b e f o r e .  Completed two-phase d r i v e r  
e d u c a t i o n  c o u r s e ,  i n c l u d i n g  on-road and c lassroom t r a i n i c g ,  O v e ~ a l l  
p h y s i c a l  and menta l  c o n d i t i o n  good; f a t i g u e d  a t  tinie of  a c c i d e n t .  Had 
been d r i n k i n g .  I n j u r i e s :  s imple  f r a c t u r e  t o  n a s a l  bones ,  ecchymosis  
t o  both  e y e s ,  minor l a c e r a t i o n s  t o  both  knees .  U n r e s t r a i n e d .  I n j u r y  
S e v e r i t y  AIS code 01 ,  minor. 

Right  f r o n t  passenger ,  18-year-old f emale ,  Caucas ian ,  6 3  i n c h e s  
and 98 pounds. I n j u r i e s :  2 cm l a c e r a t i o n  t o  r i g h t  f r o n t a l  l o b e ;  mi ld  
n e u r o l o g i c a l  involvement ,  dazed ,consc iousness  l e v e l  v a r i e d ;  complained 
of  headache and t i g h t n e s s  t o  c h e s t ;  amnesia f o r  a c c i d e n t .  U n r e s t r a i n e d .  
I n j ~ r y  S e v e ~ i l y  AIS code Oi, minor .  

L e f t  r e a r  passenger ,  18-year-old f emale ,  Caucas ian ,  65 i n c h e s  and 
125 pounds. I n j u r y :  muscle s t r a i n  t o  l e f t  a n k l e .  U n r e s t r a i n e d .  I n j u r y  
S e v e r i t y  AIS code 01,  minor .  

Cen te r  r e a r  p a s s e n g e r ,  18-year-old male,  Caucas ian ,  67 i n c h e s  ahd 
155 pounds. I n j u r i e s :  mi ld  n e u r o l o g i c a l  involvement,  s e v e r e  headache,  
b l u r r e d  v i s i o n ;  one-inch l a c e r a t i o n  over  r i g h t  per i o r b i t a l  bone. Unres- 
t r a i n e d .  I n j u r y  S e v e r i t y  AIS code 01, minor .  

Right  r e a r  p a s s e n g e r ,  18-year-old f emale ,  Caucas ian ,  SO inches  and 
98 pounds. Unin ju red ,  u n r e s t r a i n e d .  I n j u r y  S e v e r i t y  AIS code 0 0 ,  no 
i n j u r y .  

S t a n d a r d s  

The f o l l o w i n g  T r a f f i c  S a f e t y  Prograni S t a n d a r d s  (TSPS) and Motor 
V e h i c l e  Program S tandards  (JIVPS) were s p e c i f i c a l l y  r e l e v a n t  t o  t h i s  
c a s e :  

TSPS $4 Driver  Educa t ion .  D r i v e r  was d r i v i n g  w h i l e  d r i n k  i n g ,  
was u n r e s t r a i n e d ,  and was i n a t t e n t i v e  i n  u n f a m i l i a r  
s u r r o u n d i n g s ,  a l l  of which i n d i c a t e  need f o r  r emedia l  
t ~ a i n i n g ,  d i r e c t e d  toward evoking a t t i t u d e  change 
toward d r i v i n g  . 

* Vehic le  Deformation Irides (VDI) . 



TSPS # 5  Driver  L i cens ing ,  Driver  had accumulated s i x  
p o i n t s  i n  a two-year per iod  and was i s sued  a 
warning l e t t e r .  

TSPS n"8 Alcohol i n  R e l a t i o n  t o  Highway S a f e t y ,  P o l i c e  
gave d r i v e r  b r e a t h a l y z e r  t e s t  s o  t h e r e  would be a 
record  of h i s  a l c o h o l  l e v e l ;  d r i v e r  not cons ide red  
a  problem d r i n k e r  , but  a t  time of a c c i d e n t  had a  
0 .09  BAC. 

TSPS #12 Highway Design,  Cons t ruc t  ion .  and Maintenance.  
L igh t ing  a t  i n t e r s e c t i o n  seemed inadequa te .  

hlVPS # l o 3  Windshield D e f r o s t i n g  and Defogging Systems-- 
Passenger Ca r s ,  AIult ipurpose Passenger  V e h i c l e s ,  
Trucks,  and Ruses.  Fogged windsh ie ld  lowered 
d r i v e r ' s  v i s u a l  a b i l i t y .  

MVPS #201 Occupant P r o t e c t i o n  i n  I n t e r i o r  Impact--Passenger 
C a r s .  Ins t rument  pane l  padding and f l a t  de s ign  
of c o n t r o l  knobs minimized i n j u r y  t o  f r o n t  s e a t  
occupants .  

MVPS $203 Impact P r o t e c t  ion  f o r  t h e  Driver  from t h e  S t e e r i n g  
Cont ro l  System--Passenger Ca r s .  S t e e r i n g  system 
c o l l a p s e d  only one-half  inch ;  s t e e r i n g  wheel s e v e r e l y  
ben t  from dr  i v e r  impact . 

MVPS +2@5 Glazinv 0 !>?2tnr ia ls- -Passenger  C a r e ,  Uu?t Fpurpcsc 
Vehic les ,  Motorcycles , Trucks,  and Buses .  Dr iver  
and r i g h t  f r o n t  passenger s t r u c k  windsh ie ld ;  g l a z i n g  
m a t e r i a l  prevented t h e  g l a s s  from s h a t t e r i n g  i n t o  
jagged p i e c e s .  

MVPS #207 Anchorage of Seats--Passenger Cars ,  h lul t ipurpose 
Passenger Vehic les ,  Trucks and Buses.  Fron t  s e a t  
back locks  he ld  and prevented r e a r  s e a t  passengers  
from being thrown i n t o  f r o n t  which would have in -  
c r ea sed  t h e  i n j u r y  p o t e n t i a l  of t h e  f r o n t  s e a t  
occupants ,  

hlVPS $212 Windshield Mount ing--Passenger C a r s .  There was 100% 
windsh ie ld  bond detachment , 

nesc r  i p t  ion 

Precrash :  Driver  headed s o u t h e a s t  i n  o u t s i d e  l ane  of Dexter Avenue. - 
S t o p p r a t  r ed  l i g h t ,  s a t  through one f u l l  sequence of l i g h t  change,  then  
a c c e l e r a t e d  a c r o s s  i n t e r s e c t i o n  when l i g h t  turned g reen ,  looking  f o r  on- 
coming t r a f f i c .  Was confused by i n t e r s e c t i o n  and suddenly s t a r t e d  climb- 
i n g  cu rb  a c r o s s  i n t e r s e c t i o n  on s o u t h  s i d e  of Huron S t r e e t .  Right  f r o n t  
passenger ,  f a c i n g  backwards, saw v e h i c l e  s t a r t  o f f  roadway and c o v c ~ e d  
f a c e  w i t h  r i g h t  arm. Driver  saw No Pa rk in?  s i g n  on lawn ex t ens ion  and 
drove over i t ,  probably i n t end ing  t o  cont  ini:e back on to  roadway. Did not  
s e e  t r e e  behil:d s i g n  u n t i l  impact.  T i r e  marks u p  on to  cu rb  and a long  



g r a s s  t o  t r e e ,  and bent  "No Parkingw s i g n  i n d i c a t e d  p a t h  of v e h i c l e .  
D r i v i n g  under t h e  i n f l u e n c e  of a l c o h o l  and f a i l i n g  t o  have v e h i c l e  under 
c o n t r o l  v i o l a t  ion  of t r a f f i c  laws.  

Crash:  Veh ic le  impacted t r e e  head-on and came t o  f i n a l  rest  a g a i n s t  
t r e e  f a c i n g  e a s t .  Dr ive r  thrown fo rward ,  no b r a c i n g ;  upper t o r s o  impacted 
s t e e r i n g  wheel ,  compressing s t e e r i n g  column one-half  i n c h ;  head s t r u c k  
windsh ie ld  c a u s i n g  s imple  f r a c t u r e  of nasa 1 bones and ecc  hymoe is t o  both  
e y e s ,  and knees s u s t a i n e d  minor l a c e r a t i o n s  from s t r i k i n g  lower ins t rument  
p a n e l ;  no l o s s  of c o n s c i o u s n e s s ,  Right  f r o n t  passenger  thrown fo rward ;  
t o r s o  i ~ n p a c t e d  upper ins t rument  panel  and head h i t  w indsh ie ld  r e s u l t i n g  
i n  2 cm l a c e r a t i o n  t o  r i g h t  f r o n t a l  lobe  and mi ld  n e u r o l o g i c a l  involve-  
ment.  Dazed, l e v e l  of consc iousness  v a r i e d ,  amnesia f o r  a c c i d e n t ;  com- 
p l a i n e d  of headache and t i g h t n e s s  i n  c h e s t .  L e f t  r e a r  passenger  thrown 
forward  and impacted f r o n t  s e a t  back; s t r a i n e d  muscle i n  l e f t  a n k l e .  
Center  r e a r  passenger went forward and h i t  f r o n t  s e a t  back w i t h  head; had 
l a c e r a t  ion  over r i g h t  per i o r b i t a l  bone, s e v e r e  headache,  m i l e  n e u r o l o g i c a l  
involvement,  b l u r r e d  v i s i o n .  Right  r e a r  passenger  a l s o  thrown forward  
i n t o  f r o n t  s e a t  back,  but was not  i n j u r e d .  Veh ic le  s u s t a i n e d  f r o n t a l  
s h e e t  meta l  dal~iage t o  hood, bumper, and g r i l l ;  100Y s e p a r a t i o n  of wind- 
s h i e l d  bond c a u s i n g  i t  t o  f a l l  o u t  o n t o  hood; s e v e r e  de fo rmat ion  of 
s t e e r  ing  wheel w i ? h  l i t t l e  energy-absorbing compress ion;  damage t o  f r o n t  
s e a t  b a c k r e s t s  and t o  l e f t  co rne r  of d r i v e r ' s  s e a t  c u s h i o n .  D i r e c t i o n  of 
f o r c e  t o  v e h i c l e  12:OO o ' c l o c k .  

Postcras;k: Rear s e a t  passengers  e x i t e d  themselves o u t  d r i v e r  d o o r ;  
c e n t e r  r c s r  passenger r a n  t o  nearby house and c a l l e d  f o r  h e l p .  Dr ive r  
remained i n  v e h i c l e  and held head of r i g h t  f r o n t  passenger  u n t i l  ambulance 
a r ~ ~ i v e d .  Dr ive r  e x i t e d  himself o u t  d r i v e r  ' s  door ,  was t r a n s p o r ~ e d  t o  
p o l i c e  s t a t i o n  i n  p a t r o l c a r  and g iven  BAC t e s t ,  then  taken t.o h o s p i t a l  
emergency room f o r  t r ea tmen t  and r e l e a s e d .  Right  f r o n t  passenger  e x t r  i- 
c a t e d  on backboard and checked f o r  consc iousness  by ambulance a t t e n d a n t ;  
t r a n s p o r t e d  t o  h o s p i t a l  where c h e s t ,  s k u l l ,  and c e r v i c a l  s p i n e  x-rayed;  
r e l e a s e d .  Center  r e a r  passenger t aken  t o  h o s p i t a l ,  s k u l l  and c e r v i c a l  
s p i n e  x-rayed;  r e l e a s e d .  Right  r e a r  and l e f t  r e a r  passengers  a l s o  went 
t o  h o s p i t a l  bu t  were not  t r e a t e d .  No f i r e  o r  e x p l o s i o n s ,  env i ronmenta l  
problems,  o r  d e b r i s .  P o l i c e  and ambulance response  prompt. No t r a f f i c  
c o n t r o l  necessa ry  a s  v e h i c l e  was o f f  roadway. 

Causal  F a c t o r s  and Recommendations 

The fo l lo iv ing diagram e x p l a i n s  t h e  numbers used i n  t h e  m a t r i x  c e l l  
column. An a s t e r i s k  ( * )  preceding a  number i n d i c a t e s  a  p o s i t i v e  f a c t o r .  

P r e c r a s h  Crash P o s t c r a s h  , 

Hulna n  

V e h i c l e  

Env ironnieutal  



M a t r i x  Cell  E x p l a n a t i o n  

Acc iden t  Causa t ion 

Pr imary  o r  P r i n c i p l e  Causes 

D r i v e r ,  w h i l e  n o t  o b s e r v i n g  roadway and v e h i c l e  
d i r e c t  i o n ,  l e f t  roadway and impacted t r e e .  
( D e f i n i t e )  

D e f r o s t e r  s e t t i n g  was "low" and windows fogged 
c a u s i n g  v i s i o n  o b s t r u c t i o n .  ( D e f i n i t e )  

S e v e r i t y  I n c r e a s i n g  F a c t o r  

D r i v e r  d i d  no t  b r a k e  o r  t a k e  any e v a s i v e  a c t i o n .  
( D e f i n i t e )  

Re levan t  C o n d i t i o n s  

D r i v e r ' s  a b i l i t y  t o  o p e r a t e  v e h i c l e  impa i red  by 
a l c o h o l .  ( D e f i n i t e )  

1 Young d r i v e r  u n f a m i l i a r  w i t h  a r e a .  ( D e f i n i t e )  

1 D r i v e r  f a t i g u e d .  ( D e f i n i t e )  

5 Windshie ld  bond s e p a r a t i o n  l oo%,  ( D e f i n i t e )  

1n. iury C a u s a t i o n  

L i g h t i n g  seemed i n a d e q u a t e  a t  i n t e r s e c t i o n .  
( P r o b a b l e )  

Darkness  and heavy r a i n  l i m i t e d  d r i v e r ' s  v i s u a l  
a b i l i t y .  ( D e f i n i t e )  

2 Occupants  u n r e s t r a i n e d .  ( D e f i n i t e )  

Half  of l a p  b e l t s  f o r  r i g h t  f r o n t  passenger  m i s s i n g ;  
no b e l t s  a v a i l a b l e  f o r  c e n t e r  r e a r  p a s s e n g e r .  B e l t s  
under c u s h i o n  f o r  o t h e r  r e a r  p a s s e n g e r s .  ( D e f i n i t e )  

Deformat ion  and l i g h t  spoke padding of  s t e e r i n g  wheel  
minimized i n j u r y  t o  d r i v e r  . ( P r o b a b l e )  

F r o n t  s e a t  back loclcs f u n c t i o n e d  p r o p e r l y ,  and p re -  
v e n t e d  r e a r  s e a t  p a s s e n g e r s  from i n v a d i n g  f r o n t  s e a t  
a r e a  which ~vou ld  have i n c r e a s e d  i n j u r y  p o t e n t i a l  t o  
f r o n t  s e a t  o c c u p a n t s .  ( D e f i n i t e )  

T o t a l  s e p a r a t i o n  of w i n d s h i e l d  i n c r e a s e d  p o t e n t i a l  
f o r  occupant  i n  jury-- they c o u l d  have been e j e c t e d .  
( D e f i n i t e )  



! , \ a t iq ix  C e l l  Exp lana t ion  

1'0s t c r a s h  Fac to r  

3 

)'i~cnramc~n(l;\ t' ions - 
7 

Ambulance response  prompt and emergency medica l  
t r e a t m e n t  a p p r o p r i a t e ;  a t t e n d a n t s  e x t r i c a t e d  
r i g h t  f r o n t  passenger  on backboard and were a l e r t  
t o  p o s s i b l e  n e u r o l o g i c a l  damage. ( D e f i n i t e )  

I n c r e a s e  l i g h t i n g  a t  i n t e r s e c t i o n ,  and e r e c t  t a r g e t  
s i g n  on s o u t h  s i d e  of Huron S t r e e t ,  v i s i b l e  from 
Dexter  Avenue, t o  i n d i c a t e  change i n  h o r i z o n t a l  
a 1  ignlnent of roadway. 

Dr ive r  e d u c a t i o n  c o u r s e s  shou ld  emphasize i n h e r e n t  
danger i n  d r i v i n g  under t h e  i n f l u e n c e  of a l c o h o l .  

P o l i c e  o f f i c e r s  shou ld  i s s u e  c i t a t i o n s  f o r  v i o l a t  i o n s  
i n  a c c i d e n t  c a s e s  where a p p r o p r i a t e ,  s o  t h a t  p o i n t s  
w i l l  be accumulated toward l i c e n s e  reexamina t ion  
and/or r emedia l  d r i v e r  e d u c a t i o n .  
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I d e n t i f i c a t i o n  

Acc iden t  o c c u r r e d  on westbound 1-94 j u s t  e a s t  of t h e  S t a t e  Road 
o v e r p a s s  i n  an  open commercial a r e a  i n  t h e  c i t y  of Ann Arbor ,  Washtenaw 
County,  Michigan,  on Wednesday, November 1 5 ,  1972, a t  0935 h o u r s .  
Unloaded t r a c t o r  t r u c k - s e m i t r a i l e r ,  a t t empted  t o  pass  on t h e  l e f t  
of a  wide-load t r a c t o r  t r u c k - s e m i t r a i l e r  s t e e l  h a u l e r  which 
sudden ly  swerved i n t o  t h e  p a s s i n g  l a n e .  The p a s s i n g  v e h i c l e  went 
o u t  of c o n t r o l  t o  t h e  r i g h t ,  impacted a  g u a r d r a i l ,  a  d r a i n  c u l v e r t ,  
and t h e n  t h e  overpass  embankment, and a t  t h e  same t ime j a c k k n i f e d  
t o  t h e  r i g h t .  I n j u r y  s e v e r i t y  AIS* code 03,  s e v e r e .  

Ambience 

0 D a y l i g h t ,  c l e a r ,  t empera tu re  30 F ,  r e l a t i v e  humidity 70%, winds 
8 mph from t h e  nor thwes t .  Roadway d r y .  

An I n t e r s t a t e  Highway, 4 l a n e s ,  2  eas tbound and 2  westbound, 
each  l a n e  12  f e e t  wide.  Each p a i r  of l a n e s  bordered  on o u t s i d e  by 
10-foot-wide a s p h a i t  shou ide r  and on i n s i d e  by  3-foot-wide a s p h a l t  
s h o u l d e r .  A 21-foot-wide g r a s s  median d i v i d e r  s e p a r a t e d  each p a i r  of 
l a n e s  and s h o u l d e r s .  The d r i v i n g  s u r f a c e  w e l l - t r a v e l e d !  wel l -mainta ined 
c o n c r e t e .  Highway s t r a i g h t  and l e v e l  and crowned f o r  d r a i n a g e .  No 
a r t  i f  i c i a l  l i g h t i n g .  One u t i l i t y  p o l e  75 f e e t  o f f  highway, o t h e r w i s e ,  
no p o l e s  o r  t r e e s  w i t h i n  t h e  q u a r t e r  m i l e .  Only a c c e s s  w i t h i n  a  q u a r t e r  
m i l e  is S t a t e  Road which overpasses  1-94 in t h e  immediate v i c i n i t y .  
Westbound 1-91 e x i t  and e n t r a n c e  ramps a r e  about  L O O  f e e t  e a s t  of 
a c c i d e n t  s i t e .  G u a r d r a i l s  ex tend  through t h e  1-94 o v e r p a s s  on bo th  
t h e  i n s i d e  and o u t s i d e  of each p a i r  of l a n e s .  Accident  h i s t o r y  i n d i -  
c a t e s  t h i s  s e c t i o n  of 1-94 is hazardous .  For t h e  y e a r s  of 1968-1971, 
a  t o t a l  of 65 a c c i d e n t s  occur red  a l o n g  1-94 w i t h i n  one-half  mile of 
t h e  S t a t e  R O F L ~  o v e r p a s s .  Of t h e s e ,  24 were s i n g l e  v e h i c l e ,  t h r e e  
f a t a l ,  and 2:: i n j  ury-producing a c c  i d e n t s .  Two of t h e s e  a c c i d e n t s  were 
s i m i l a r  t o  tiiis c a s e  i n  t h a t  they involved t r a c t o r  t ruck-semi t r a i l e r s ,  
s i n g l e  v e h i c l e ,  going o f f  road t o  t h e  r i g h t  o u t  of c o n t r o l .  The Michigan 
Department of S t a t e  Highways has t h e  i n t e r s e c t i o n  and t h e  immediate 
v i c i n i t y  progranimed f o r  niodif i c a t  i o n  d u r i n g  t h e  year  1973. 

T r a f f i c  C o n t r o l s  

P o s t e d  speed l i m i t  70 mph maximum and 45  mph minimum. Pavement 
markings c o n s i s t  of i n t e r m i t t e n t  whi t e  l i n e  l a n e  d e l i n e a t o r s  and s o l i d  
w h i t e  l i n e  edge d e l i n e a t o r s  on both  p a i r  of l a n e s ,  a l l  p l a i n l y  v i s i b l e .  
I n  t h e  a r e a ,  one c l e a l q l y  v i s i b l e  I n t e r s t a t e  r o u t e  marker s i g n  about  50 
f e e t  e a s t  of a c c i d e n t  s i t e .  No t r a f f i c  s i g n a l s .  

t American J l ed ica l  A s s o c i a t i o n  Abbrev ia ted  I n j u r y  S c a l e  (AIS) .  



V e h i c l e s  

V e h i c l e  1, 1965 GJIC t r a c t o r  t r u c k  and 1965 Keystone  s e m i t r a i l e r  
l i v e s t o c k  c a r r i e r .  One of company-owned f l e e t ,  odometer 8 2 2 , 9 1 1  
m i l e s .  Had I l l i n o i s  i n s p e c t i o n  s t i c k e r  f o r  b o t h  t r a c t o r  and t r a i l e r  
w i t h  A p r i l  3 0 ,  1973 e x p i r a t i o n  d a t e .  A l s o  had DOT s t i c k e r  i n d i c a t i n g  
p a s s i n g  i n s p e c t i o n  i n  Michigan i n  October  1972. No power a c c e s s o r i e s ,  
no padded components .  Equipped w i t h  d r i v e r  l a p  b e l t s .  No d e f e c t s  
n o t e d .  No main tenance  s t i c k e r s .  Damage t o  V e h i c l e  1 mid-center  t w i s t  
t o  f r ame ,  d e n t e d  l e f t  roof  s i d e  r a i l  on o u t s i d e ,  broken t i l t  c a b  l a t c h  
which a l s o  was r e l e a s e d ,  broken r i g h t  f r o n t  l e a f  s p r i n g  and c a s e ,  
broken l e f t  r e a r  s p r i n g  r e a r  mount, d i sengaged  f r o n t  s t r a p  on l e f t  
f u e l  tank which i t s e l f  was l o o s e ,  broken t r a n s m i s s i o n  c a s e ,  s t e e r i n g  
box s h i f t e d  t o  r i g h t ,  broken s t e e r i n g  whee l ,  l oad  p l a t e  s e p a r a t e d  from 
t r a i l e r  a t  r e a r  even  though k i n g  p i n  remained a t t a c h e d  t o  l o a d  p l a t e ,  
broken b a t t e r y  box, deformed f r o n t  bumper, s e v e r e d  l e f t  f r o n t  f e n d e r .  
Dur ing p o s t c r a s h  ~ e m o v a l ,  l e a d i n g  t r a i l e r  a x l e  s e p a r a t e d .  L e f t  f u e l  
t a n k  c a p  had f a l l e n  o f f  and f u e l - t a n k  had s t r u c k  t h e  g round ,  VDI*:  
10-LYAW-1 

Driver 1, 40-year-old Caucas ian  male ,  70 i n c h e s ,  and 187 pounds. 
Had d r i v e n  f o r  2 5  y e a r s ,  mos t ly  a s  a  t r u c k  d r i v e r ,  a v e r a g i n g  100 ,000  
m i l e s  pe r  yea r  p l u s  a d d i t i o n a l  m i l e a g e  d r i v i n g  passenger  c a r s .  Was 
en  r o u t e  from D e t r o i t ,  60 m i l e s  e a s t ,  x h e r e  he had d e l i v e r e d  a  c a r g o  
of hogs back t o  h i s  base  i n  South  S p r i n g f i e l d ,  I l l i n o i s ,  386 m i l e s  
away. Had l e f t  D e t r o i t  a t  abou t  0730 hours  and had no s p e c i f i e d  dead- 
l i n e  f o r  a r r i v i n g  a t  d e s t i n a t i o n .  \\'as v e r y  f a m i l i a r  w i t h  roadway. 
hav ing  d r i v e n  i t  t w i c e  w e e k l y  i n  p a s t  3 months.  Had d r i v e n  V e h i c l 2  1 
f o r  3 months f o r  t o t a l  of 24 ,000  m i l e s .  Had t a k e n  no d r i v e r  e d u c a t i o n  
c o u r s e s ,  was s e l f - t a u g h t .  P h y s i c a l  and menta l  c o n d i t i o n  good. No 
a l c o h o l  involvement .  S l e p t  7h hours  t h e  n i g h t  b e f o r e .  S topped f o r  a  
snack  j u s t  e i g h t  miles e a s t  of a c c i d e n t  s i t e .  D r i v e r  1 wear ing  l a p  
b e l t ,  b u t  l o o s e l y  s t r a p p e d .  I n j u r i e s :  s w e l l i n g  and a b r a s i o n s  t o  t h e  
f r o n t a l  l o b e  j u s t  above t h e  h a i r l i n e  and a  s u b s e q u e n t l y  d iagnosed  con- 
c u s s i o n  t o  t h e  head.  I n j u r y  s e v e r i t y  AIS code  03 ,  s e v e r e .  

S t a n d a r d s  

The f o l l o w i n g  T r a f f i c  S a f e t y  Program S t a n d a r d s  (TSPS) and Motor 
V e h i c l e  Program S t a n d a r d s  (hIVPS) were r e l e v a n t  t o  t h i s  c a s e  s t u d y .  

TSPS # 1  Enlergency N e d i c a l  S e r v i c e s .  Al though a d e q u a t e  
emergency m e d i c a l  s e r v i c e s  were en r o u t e ,  t h e y  
were t u r n e d  back by p o l i c e  r a d i o  on t h e  assump- 
t i o n  t h a t  i n j u r i e s  were minor .  D r i v e r  1 l e f t  
t h e  a c c i d e n t  s i t e  unaware of t h e  s e r i o u s n e s s  of 
h i s  head i n j u r i e s ,  

TSPS $5  D r  i v c r  L i c e n s i n g .  D r i v e r  1, a  1 i c e n s e d  conimerc i a l  
d r i v e r  g o t  h imse l f  t r a p p e d  i n t o  an emergency 
s i t u a t i o n  and t h e n  f a i l e d  t o  keep h i s  v e h i c l e  
under  c o n t r o l .  

-- - - 

* V e h i c l e  Deformat ion  Index ( V D I ) ,  i n  accordance  w i t h  recommended 
p r a c t i c e  of v e h i c l e  a c c r d e n t  de fo rmat ion  c l a s s i f i c a t i o n  a s  set  f o r t h  
i n  SAE Tec hn  i c a  1 Repor t J 2 2 4 a .  



TSPS Y12 

TSPS #15 

Highway Cons t ruc t ion ,  Design, and Maintenance. 
The length  and height  of the  g u a r d r a i l  extend- 
ing  through t h e  underpass on t h e  r i g h t  s i d e  was 
not s u f f i c i e n t  t o  prevent Vehicle 1 from running 
o f f  t he  road and impacting a  concre te  d r a i n  
c u l v e r t  and overpass embankment. 

Po l i ce  T r a f f i c  Se rv ices .  The i n i t i a t i n g  causa l  
f a c t o r  i n  t h i s  acc ident  was the  wide-load s t e e l  
hauler swerving i n t o  the  passing lane j u s t  when 
Vehicle 1 was about t o  pass  i t .  No at tempt  was 
made by i n v e s t i g a t i n g  p o l i c e  to  pursue or t r a c e  
the  s t e e l  h a u l e r ,  

MVPS #208 Sea t  B e l t  I n s t a l l a t i o n s ,  Multipurpose Passenger 
Vehic les ,  Trucks, and Buses. Although t h i s  
s tandard  d i d  not apply t o  Vehicle 1 because of 
its v in tage ,  Vehicle 1 was i n  f a c t  equipped w i t h  
a  l a p  be l t .  Driver 1 wore b e l t ,  loose ly  
buckled, which r e s u l t e d  in  h i s  being thrown 
~ipward and t o  t h e  l e f t ,  r ece iv ing  a  seve re  head 
in ju ry  and being p a r t i a l l y  e j e c t e d .  

Descr ip t ion  

Precrash:  A t  about 0830 hours ,  Driver 1, proceeding westbound a t  -- 
55 mph i n  the i n s i d e  (?2) l a n e ,  was about 7 f e e t  t o  l e f t  r e a r  of an 
u n i d e n t i f i e d  w ide-load s t e e l  hauler  which was proceeding a t  about 35 
mph. A s  D r i v ~ r  ' pi,cpared t o  pass ,  t he  s t e e l  hauler sxervcd suddcnly 
i n t o  the  path of Vehicle 1. Driver 1 braked, r e a l i z e d  he was heading 
toward the  l e f t  g u a r d r a i l  which lead  i n t o  the  underpass,  s o  he c u t  
r i g h t  t o  ge t  i n t o  t h e  r i g h t  l a n e ,  o v e r c o r ~ e c t e d ,  l o s t  c o n t r o l ,  and 
went of f  roadway t o  the r i g h t .  On t h e  pavement were two s k i d  marks 
l e f t  by r i g h t  r e a r  t r a c t o r  wheels and scu f f  marks made by the  l e f t  
s i d e  wheels. 

Crash* Vehicle 1, upon l eav ing  roadway, caught the  unanchored -' 
end of the  r i g h t  g u a r d r a i l  w i t h  t he  t r a c t o r ' s  r i g h t  r e a r  wheels and 
then s t ruck  a  concre te  c u l v e r t  with t h e  under s i d e  of t h e  t r a c t o r  and 
the  l e f t  f r o n t  wheels. Then, a s  t h e  t r a i l e r  jackknifed t o  the  r i g h t ,  
t h e  cab impacted the  underpass d i r t  embankment a t  a  force vec tor  
of 10:OO o 'c lock  and nosed over on t h e  l e f t  s i d e ,  and the v e h i c l e  came 
t o  r e s t .  Driver 1 thrown upward a g a i n s t  l e f t  door ,  head s t r u c k  and 
broke door g l a s s ,  and upper to r so  p a r t l y  e j e c t e d .  Driver 1 wearing 
l a p  b e l t  loose ly  s t r apped ,  The major damage t o  Vehicle 1 mid-center 
twist t o  frame, dented l e f t  roof s i d e  r a i l  on o u t s i d e ,  disengaged 
f r o n t  s t r a p  on l e f t  f u e l  tank causing f u e l  t o  become loose and touch 
ground, s e p a r a t i o n  of load p l a t e  from t r a i l e r  a t  r e a r  even though king 
pin remained a t t ached  to  load p l a t e ,  broken t i l t  cab l a t ch  which a l s o  
r e l e a s e d ,  and s h e e t  metal damage t o  l e f t  s i d e .  Left  f u e l  tank cap had 
f a l l e n  o f f .  VD1:lO-LYA\V-1.  

Pos tcrash:  Driver 1, whose outward i n j u r i e s  cons i s t ed  only of 
swel l ing  and abras ion  t o  f r o n t a l  lobe j u s t  above h a i r l i n e ,  re fused  
medical t rea tment .  s o  the  ambulance which was then en rou te  t o  the  
acc ident  s i t e  was turned back by p o l i c e  r ad io .  Af ter  i n v e s t i g a t i o n  



was completed, Driver  1 l e f t  a cc iden t  s i t e  w i t h  a  fe l low d r i v e r  from 
t h e  same t ruck ing  f i rm  and rode w i t h  h im  t o  S p r i n g f i e l d ,  I l l i n o i s .  
En r o u t e ,  he developed a s eve re  headache and v i s i o n  problems and was 
h o s p i t a l i z e d  f o r  two weeks w i t h  s eve re  head concussion.  There were no 
pos t c r a sh  f i r e s ,  exp los ions ,  environmental  problems, o r  d e b r i s .  In- 
v e s t i g a t i n g  p o l i c e  responded promptly and d i r e c t e d  t he  r e l a t i v e l y  l i g h t  
t r a f f i c  i n t o  l e f t  l a n e ,  

Causal  Fac to r s  and Recommendations 

The fo l lowing  diagram exp la in s  t h e  numbers used i n  t h e  mat r ix  c e l l  
column. An a s t e r i s k  (*)  preceding a  number i n d i c a t e s  a  p o s i t i v e  f a c t o r .  

Precrash  Crash Pos tc rash  

Human 

Vehicle  

Environmental 

Matr ix  C e l l  Explanat ion 

Accident Causat ion 

Pr imar y or Pr i nc  i p l e  Causes 

W ide-load s t e e l  hauler  blocked pass ing  l ane  
t o  Vehicle  1. (Def in i t e )  

1 Driver  1 ove rco r r ec t ed  t o  r i g h t .  (De f in i t e )  

Seve r i t y  Inc reas ing  Fac to r s  

In ju ry  Causa t ion 

Vehicle  1 t r a i l e r  was empty c o n t r i b u t i n g  t o  
i n s t a b i l i t y  and j ackkn i f ing .  (De f in i t e )  

Relevant Condi t ions  

Driver  1 used poor judgement i n  choosing t h e  
t ime t o  pass .  ( D e f i n i t e )  

 river 1 used s e a t  b e l t s  even though loose ly  
s t r apped .  ( D e f i n i t e )  

Truck cab t i l t  l a t c h  broke,  i nc rea s ing  i n j u r y  
p o t e n t i a l .  ( D e f i n i t e )  

Guardra i l  extending back from overpass  embankment 
d i d  not  extend f a r  enough ou t  and was no t  high 
enough t o  prevent  veh i c l e  con tac t  w i t h  c u l v e r t .  
( D e f i n i t e )  



Postcrash Fac tors  

Recommendations 

Driver 1 and i n v e s t i g a t i n g  po l i ce  f a i l e d  t o  
recognize Dr ive r  1 had head concuss ion and 
emergency s e r v i c e  veh ic l e  was turned back, 
increas ing  in ju ry  potent  i a  1 f o r  Dr iver  1. 
(Def in i te )  

Fuel tank cap f e l l  off  a l lowing f u e l  s p i l l a g e  
( d i e s e l )  and inc reas ing  in ju ry  and s e v e r i t y  
p o t e n t i a l .  (Def in i t e )  

During the  removal ope ra t ions ,  t r a i l e r  a x l e  
became disconnected from t r a i l e r ,  complicat ing 
removal. (Def in i t e )  

Guardrai l  a t  t he  acc ident  s i t e  should be extended 
and increased i n  height  t o  insure  no v e h i c l e  con- 
t a c t  w i t h  c u l v e r t .  

Truck d r ive r  t r a i n i n g  should emphasize hazards 
of passing o the r  t r u c k s ,  e s p e c i a l l y  wide-load 
v e h i c l e s ,  a t  approaches t o  underpasses.  

Truck d r ive r  t r a i n i n g  should emphasize need f o r  
proper adjustment of i n s t a l l e d  l a p  b e l t s .  

P o l i c e  s e r v i c e s  t r a i n i n g  should include follow-up 
of d r i v e r s  suspected of haul ing  i l l e g a l  wide 
loads or  d r i v i n g  s o  a s  t o  endanger o the r  moto r i s t s .  

Po l i ce  s e r v i c e s  t r a i n i n g  should emphasize t h a t  
e x t e r n a l  i n j u r i e s  t o  the  head and v i t a l  p a r t s  of 
t h e  body may i n d i c a t e  hidden c r i t i c a l  i n t e r n a l  
i n j u r i e s  and t h a t  under such condi t ions  emergency 
veh ic l e  s e r v i c e s  should not be turned back, 
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CASE FAA-327 
CASE SLC,I',IARY 

I d e n t i f i c a t i o n  

Acc idcn t  o c c y s r c d  a t  t h e  c r o s s i n g  of Sou th  Slain S t r e e t  and 
A n n  Arbos Rai l - rocd  t r a c k s  i n  a c o m ~ ~ i e r c i a l  a r c a  of c i t y  o f  Ann 
Arbor!  Kashtenali' Cou~:Ly,  ?,l i c l l i gan ,  on Tl iursday,  Novetnber 30, 1972,  
a t  214.5 t lours .  T:'?.'.in i~f lpac ted  pas senge r  c a r .  l n j u r y  s e v e r i t y  
AIS*  code 0 3 ,  millor.  

0 3 i g t l t t  ime, s k y  c l e a r .  Tcmpcrat:ire 3 1  , r e l a t i v e  hulnidi ty  85%, 
110 !~:it ld.  Roadway d r y .  

South I\iain Stl8eat: ~ i t  r a i l r o a d  cross in ; ;  45- foot -wide ,  4 - l a n e ,  
c o l l . e c t o r ;  no d i v i d e s ,  S : i i f ~ ~ e  new, we1 1 - : l : a i t ~ t a i i l ~ d  ; : ~ ! r ~ i i n l t .  S i x -  
i nch  h i g h  c o u c ~ e t e  cu: bi r ig.> " l?o~~i~,: ; ;>r.  !(?v(?l , s l  i g i ~ t l y  ci t rved a n d  
c ro~!ned  f o r  d r a i n a g e .  i I I ~ I  !07i t!iin c l ~ a r t e r - 1 , i i j e  rac l ius :  
15  d ~ i y , r ~ n . a y s ,  one i n t c - r m c l  i o n ,  213 utll i Ly poLcr,, r,t:d 12  t r e e s .  
No p r e v i o u s  accicicllt s a t  Lh i . 5  ra j . l roac i  c r o s s i n g .  

Traf  f i c  C o n t r o l s  

Speed limit 2 5  ciph by E - t a t u t c ~ .  Yelio~v d o u b l e  c e n t e r  l i n c ,  good 
v i s i \ > i l i t y .  Legik . ic  "So Pnr1;irlg 'ii;!lcT' , igi l .  R a i l r o a d  s i g n a l s :  
t ~ v o  f l a s h i n g  r c d  lil,llts, oncb l(:lcatc?(j nor til\l:cst s i d e  of t r a c J ; s ,  t h e  
o t h e r  s o u t h e a s t  sic]?; c r o s s  :;i;;'ll i n d i c a t  in2 " H a i l r o n d  C~ossi l :g , -"  i n  
r e f l e c t o r  l i g h t s  o * ~ c r  r ed  li;:I!t:i; "Stc?p c n  lied S i g n a l f '  s i g n  i n  
~ : e f l e c t o r  l i g h t s  unilcr rctl i i e : l l i s .  P;nraing be1l.s a l s o  u s e d .  

V e h i c l e s  

V e h i c l e  1 ,  t l a i n ,  410 tol ls  t o t a l  w e i g h t ;  composcd of two d i e s e l  
e n g i n e s ,  t h r e c  box c a l s ,  one elnpty tailli c a r ,  and  a  c a b o o s e .  No 
daniage t o  t r a i n .  

V e h i c l e  2 ,  pas senge r  c a ~ .  , 1972 Foild ?,iaver icl: , 2 - d o o r  s e d a n ;  
c h o c o l a t e  b s o ~ u  c x t c r i o r !  1 i?*!l ler  bl'o\l;r, i n t e r i o r ;  oc1ol:;etcr 5 ,  $17 
1 i  So indic:i t ion  of v e i l i c l e  i n s p e c t  ion  ( p e x i o d  i c  v e l l i c l e  i n s p e c -  
t iotl no t  rcqui rcc l  it! ! , i i c l~ igan )  . Automa t i c  rl~nus!riissj .on; pon'ur 
steer i l lg:   ridded uppci i n s  iri i~::ont !;anel,  ariiires ts  , sunv i s o s s .  Lap 
b e l t s  w i t h  auto~i: ; i t ic  l o c k i n g  ~ ~ e t r n c t o l ~  nncl  upper  t o ~ s o  r e s t r a i n t s ;  
buzzcl, sys ten i .  No v e h i c l e  tlel c c l s ;  no recorcl  of ma in t enance .  
V e h i c l e  Ilad s i d e  guc1r.d dooi' Learns. Danlnge t o  l e f t  f r o n t  f e n d e r  

* Amcr icnu  li ledical S s s o c i . a t  ion Abbrevi;l t e d  I n , j u r y  S c a l e  (AIS) . 
i* S i s - i n c h  h igh  cu rb in i ;  s l r l~ ldnr -d  thsougtlout  c i t y  of Ann A r b o r ,  

Michigan .  



and t o  l e f t  A - ,  B-,  and C - p i l l a r s ,  w i t h  upper B - p i l l a ~  s e p a r a t i n g  
a t  r o o f ;  l e f t  s i c k  d r i v e r  \siudow brol;c:n o u t ;  l e f t  door jammed; e i g h t  
i n c h c s  of c r u s l ~  t o  q u a r t e r  p a n e l ;  l e f t  roof  r a i l  b e n t ;  r i g h t  s i d e  
s h e e t  metal  dalllngc and two i n c h e s  of  c r u s h  t o  d o o r ;  r i g h t  r o o f  r a i l  
b e n t ;  r ig l i t  l o ! ~ e ~ -  A-frame b e n t ;  f r o n t  s p l a s h  pan and bumper damaged; 
induced dai l la~e  t o  i n s t r u ~ : i c n t  p a n e l .  VDI* : 10-LDAW-2 ( p r  imary) ; 
00-RDIi0-1 ( secondary)  . 

Driver of V e h i c l e  2 ,  50- y e a r - o l d ,  f e m a l e ,  C a u c a s i a n ,  68 i n c h e s ,  
and 1.32 potluds. T h i s  t y - t r ~ o  y e a r s  d r i v i n g  e s p e r i e n c e ,  a v c r a g e d  
1 0 , 0 0 0  1:lilcs pe r  ycar . Di ' iv ing  from work t o  do~\lntou'n Ann Arbor t o  
s e e  C h r i s i n ~ a s  l i g h t s ,  tilei1 planned t o  go home. Accidet l t  o c c u r r e d  
f o u r  mil.cc from t r i p  o r  i . g in ,  f i v e  rni1.c~ from dc-st i n a t  ion  (home) . 
Owncd c n r  OIIP yeez~,, h?.d ncc:i!:,:ulated a l l  5 , 7 1 7  m i l e s  on odometer .  
F a m i l i a l  v;i.th arc::, d rove  t h e r e  once a month. K'o f o r m a l  d r i v e r  
c d u c a t  i o n .  (;ood p t lys ica l  and menta l  c o n d i t i o n .  No a l c o h o l  o r  
d r u g s  j.nvol.ved. l n j u r  i c y :  :..;:::ellin{; t o  l e i  t s icle  of head ,  cot l t i l s ion  
on i k i t  s l i o u l d c r ,  c o n t u n i o l ~  011 l a t e r a l  l e f t  t h i g h .  I n j u r y  s e v e r i i ~ ~  
AIS code 01 ,  n;inol%, 

T h e  follo\r.inp; !.lo.l;os Vcllj.cle Progrnm S t a n d a r d s  (IIVPS) and T r a f f i c  
S a f e t y  Pl ograni S C a r ~ d a ~ d  (TSIJS) have s p e c  i f  j c  rc l .evauce  t o  this c a s e .  

hlVPS $201 O c c ~ i p a n t  P l ' o t e c t i . ~ ~ ;  i n  I n t e r i o r  Impact-Passenger 
Ca17s. O l i l y  l iyrl~t:  paddinq o r  d o o r .  t)u t seeaied 
t o  m i l ~ i ~ i i z c  scvcrizy of i n j u i - i e s .  

MVPS $214 S i d e  Dc)olq St rength--P; issenger  C a r s .  V e h i c l e  2 
tiad s i d c  guard  door  bean~s  . 

TSPS $4 D r i v c r  E d u c a t i o n .  Need t o  c a u t i o n  d r i v e r s  t o  be 
Inore a l c r t  when d r i v i n g  i n  urban a r e a s  and nea r  
r a i l r o a d  t r a c k s .  

Descs i p t  i on  

P r c c r a s h :  Tl'a i n  (Vel l ic lc  1)  t r a v e l i n g  s o u t h e a s t  a t  10 a p h ;  c a r  -- - 
( V e h i c l c  2 )  t l o ~ t h l > o \ l i ~ d  i n  oiitsicle l a n e  a t  a  speed  of 30 lriph e s t i n i a t e d  
by w i t n e z s .  Engil;ccs saw Yel l ic le  2 ml,en c a r  \:.as a b o u t  100 f e e t  from 
r a i l r o a d  c r o s s i n g  and -tr:iin was 50 f e e t  from point: of impac t .  Threw 
on t r a i n ' s  emergency b ~ a l i i n g  system; t a k e s  a few seconds  f o r  a i r  
b rakes  t o  go i n t o  e f J e c t  and  a l l  wheels on a l l  c a r s  t o  l o c k .  Air 
bsaltes not on by t i i i : ~  of impnct .  Dl' ivel '  2 sa\v t r a i n  a p p ~ ~ o x i m a t e l y  
75 f e e t  bcf 'ore i m p ~ ~ c  t ; f i1.s t l::~,nlred llal>cl t o  a t>ou t 19 mph , t. hen 
a c c e l e r a  t ed t.o t r y  t o  beat t r n  i l l  but rr,a incd  no a p p r e c  i n b l c  s p e e d .  
F r o n t  wi~.?cls  o f  ca l  on ra i l .~monc i  t  ies belore impac t .  F a i l i n g  t o  
obey r a i l y o a d  s t o p  :;ii:.nals a v i o l a t i o n ;  d r i v e r  c i t e d  by p o l i c e  f o r  
hazardous  a c t i o n .  \'c!lliclc 2 l c f  t 25  Cect  of s k i d  marks w i t h  l e f t  
w h e e l s ,  2 7  f e e t  w i t h  r i g h t .  \ ~ l l c c l s ,  -- 
* Vehic!:\ I)ci'~:';:::: t i.oi; :I;C!C:; (:'DI) , iii f i i : ~ ~ i . i l ; l i i ~ i .  w i i i l  ~ 'ecun~mcnded 

p r a c  t  i c:c of ve t ]  i c . 1 ~  acc  i clc311t clef o17r!3 t io!i c l z s s  i f  i c a t  ion  a s  se t  
f o r t h  i n  S.45 Tec llu i cn  1 Rcpol ' t  5'22,la. 



a :  Veh ic le  2 s t r u c k  by t r a i n  011 ]el':- 11-ont c o r n e r ,  swiped 
t o  real,, spun ! ;early p a r a l l e l  nitl-1 t r a c k s .  ovci'lu17ned 9 0  o n t o  r i g h t  
s i d e ,  C ~ I I : ~ .  t o  f i n a l  r e s t  on r i g h t  s i c l c ,  p a i 3 t i a l . l y  over  c u r b  on 
r i g h t  s i d e  o f  r o a d ,  f a c i n g  n o r t t ~ ~ ! . c s t .  Il17ivcr 2 t h r o ~ ~ ~ n  l e f t  and 
s l i g h t l y  Ior\v>l-d on inipact,  and s u f f c ; ' c d  s w e l l i n g  t o  l e f t  s i d e  of 
head from !lit tin:; ~;indc)1!: I ' r a ~ n ~  on d o o r ,  anti con tus io t l s  t o  l e f t  
should el^ and l . n t e r a l  l e f t  t h i g h  from s t r i k i n g  d o o r .  Upper t o r s o  
impacted s t c c r i n g  wheel ,  s l  ig l l t ly  d e f o r ~ ~ i i n g  i t .  No damage t o  t r a i n .  
V e h i c l e  2 s i i s t a i n e d  dama2;e t o  l c f t  f r o n t  f e n d e r ,  and t o  l e f t  A - ,  
B-, anti C - p i l l n r s ,  wi t11 uppcr B - p i l l a r  s e p a r a t i n g  a t  r o o f ;  l e f t  
door ,jarr,mctl; l c f  L s i d e  d r i v e r  window broken o u t ;  e i g h t  incl ies  of 
c r u s h  t o  q u n r t e r  panel.; l e f ~  roof r a i l  b e n t ;  r i g h t  s i d e  s h e e t  me ta l  
da~nage atid t ~ : o  inches  of c r u ~ h  t o  door :  r i g h t  roof  r a i l  b e : ~ t ;  r i g h t  
101:le.r A-f  r~.~ilii Ijen ,; f j 7 0 n t  s p l a s h  pan and bu1:;per dar:iaged; ins t rument  
pane l  had j.:~duccd da?~:r: ge due t o  A - p i l l a r  lnov i n g  inward and bucltl i n g  
ins t rument  p a n e l .  D i r e c t i o n  of f c r c e  t o  c a r  10:00 o ' c l o c k .  

Postcj3ni.!l : !Ian ~ h o  wi tnessed  a c c i d e n t  went over  t o  s e e  hol,v -.--- ----.. - 
d r i v e l '  I~SS: i i e i p ~ c !  iic.ll c l imb  cut; lcj ' t ;  f r o i l t  win do^^. P o l i c e  and 
ambulance l'cs.:.ponscl p:'oii~pt. No f i l - s t  a i d  adi; i i r , is . tered;  D r i v e r  2 
g o t  i n t o  a~;i;;alanct: and !lad t o  be urged t o  l i e  down. Dr ives  2 t r a n ~ ; - -  
p o r t e d  by a1ribu1a11c.c t o  i l o s p i ~ a  l ;  s e e n  i n  eniergency rooni and r e l e a s r ~ t l .  
No f  i r c s  , c:;plos ions , os env i~i;11111e t i t a l  problems.  Hubcap lLl;oc!ted o  l'.C 
Vehic le  2 .  I'il'lrit en::i:le of t r n i n  oti tl-aclt c r o s s i n g  roadvray, seconti 
e l ~ g i n e  j u s t  t o  11,~esi; cdg;c of ~~oaciwa y ; e)!g ines  blocked t r a f f i c .  P o l  i c e  
o f f  i c e s  s o u t h  oi I r, j l ~ c a d  1;rac:rs sl.opp:,cl nor thbo::nci t r a f f i c  and re -  
routed i t  on \laclis.oi.~ S i-17ec-:.t 150 f e e t  fi'onl - t r a c k s ;  p o l i c e  o f f i c e r  j:lst 

n o r t h  of t r~ckr - . ,  1:;adc southbouncl t r a f f i c  t u ~ n  :tsound and go n o r t h  011 

Main St recT t o  f i c d  an a l t e r n a t e  lmoii.te.  Vcry l i i t l e  t r a f f i c .  

Causal  Fnc Lars a~;d  Eecc!n!nendn t ions  

The folloa.i.l:g diagrzrn e x p l a i n s  t h e  nunll?ers used i n  t h e  m a t r i x  c e l l  
column. A n  a s t e r  isli ( * )  prccecling a n~unber i n d i c a t c s  a p o s i t i v e  f a c t o r ,  

P r e c r a s  h Cl 'as h Pos t c r a s h  

Human I 1 l 2  1 1 

h!al;ris C e l l  Exp lana t ion  

Acc i d c n t  Causn t i on  

Pl.ililary 01, P r i n c i p l e  Causes -- ---- 
Drir7cr  2 d i d  not  ob:;cr\:c ~ a i l  sontl s i g n a l s  and 
d i d  not  s e e  t r a i n  i n  t i n e  t o  a v o i d  a c c i d e n t .  
(Ilef i 11 i t c )  

D l ' i \ 7 ~ r  2 ' s  e v a s i v e  maneuvers i n e f f e c t i v e .  
(Uc i ' i n i t e )  



J 1 a t l . i ~  C e l l  
-.- ..-.- 

1 

1 

1 

* 1 

#- 7 

l ie levan t lilac t o r s  ...----.* ..-.- - 
Driver 2 t l a v c l i n g  appr'oxirnatc?ly [i miles over 
2 5  1:;pli spc?cd l i m i t .  . (Def in i t e )  

l7sives 2 i i ~ a t t e n t i v e  t o  d r i v i n g  t a s k .  
(Uei' F n i t c )  

Ilrivcr 2 unaccustoined t o  ineetitig t r a i n s  a t  
t h i s  i n t c l ' s ec t ion .  (Def ini.:lcx) 

11rj.vc1~ 7: u: ;~la l l  y d i d  not  w a r s  s e a t  b e l t s ,  was 
rcs  t r a  in t id  : i t  xime oS acc  iil{:n~ because l ~ u z z c ~  
\v;i18n itlg c : c \ !  icc! S O Y  ~ 'c !s  t r a  iili k:ysl '~~,~! annoycd her ; 
s!ic ~ ' 3 s  j , , o i  tlg t o  hn1,:e buzzer ~:e:lio.vect. (Ilef i n i t e )  

I ? a i l ~ - o : i i i  c ~ o c ; ~ i t i g  l ! c , t l t ~  a t  s c c i d c n t  s i t e  
co!if:,!'1!1 I o ?.T j c;h 1g:i.r: ?u?,l.ic Earv  ice Coii':,!i.ss i on 
(.',!J~sc) Slrtt1d;:l C I S ;  c:j7c7c:::;lng !7c\;ic:,: ed  a ~ ; d  
>1.!1!1 o.irecl i t ]  I.$l.)G(< I)). c i t y  c)€ A n n  , 4 i q h o ~  and 
I (Ilc:.C i n  i t e )  

\ ' e l ~ i c l c >  2 lrnci sic;( ,:~i?.rct dool, I~eams w h i c h  
111j.n i~;iiz(:d i ; I  tylis i o n  ilixo occ~ipnl l t  s p a c c  . 
(;><.Jf: j y, j.; ,..) 

?ol  lee! 2 n d  al , ibulznzc.  r e sponse  prompt. ( ~ e f  i n i ' i e )  

'i)i, i.vcl. c t l ~ i r ~  t j on c o ~ ~ i ' s e s  st~oi!l  d s ~ Y P S S  t h e  need 
t o  J);::,~ ;: t t ( , i l t  I C I I  s;hj.j.e c l r i v i ~ ~ c ;  in ~ l r l ~ a ~  a r c a s  
;illti  l ilc: ncl:d t o  IT ;I i pr t a t  17n i l r o n d  c l ' o s s ings  , 
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CASE #AA-328 
CASE SUhlhIARY 

I d e n t  i f  i c a  t ion  

Accident  o c c u r r e d  on open roadway s e c t i o n  of US-23 i n  a  
commercial a r e a  of P i t t s f i e l d  Township, Washtenaw County,  Michigan,  
on Monday, December 11, 1972. Exac t  t ime  of a c c i d e n t  unknown, 
e s t i m a t e d  a t  0100 h o u r s .  S i n g l e  passenger  c a r  r o l l o v e r .  I n j u r y  
s e v e r i t y  AIS* code 1 0 ,  f a t a l .  

Ambience 

Nigh t t ime ,  c l e a r  wi th  o c c a s i o n a l  sndw s q u a l l .  Temperature 
1 8 ' ~ ,  r e l a t i v e  humidity 50-60%, no wind. Heavy f r o s t  f o l l o w i n g  
extended c o l d  p e r i o d .  Roadway d r y  and c l e a r  up t o  t r a v e l e d  
roadway edge.  

Highway 

US-23, 4- lane  d i v i d e d  expressway;  e . ich s e t  of l a n e s  24-fee t -  
wide.  Grass  median,  62-feet-wide.  Roadvag w e l l - t r a v e l e d ,  w e l l -  
ma in ta ined  c o n c r e t e .  Aspha l t  s h o u l d e r s :  10-feet-wide o u t s i d e ,  
3-feet-wide i n s i d e ;  f r o z e n  and snow-covsred. Washtenaw County 
maiuta i n s  a  " w h i t e  s h o u l d e r f '  p o l  icy--roc dway is c l e a r e d  bu t  t h e  
snow is l e f t  on t h e  s h o u l d e r s .  G u a r d r a i l  is a  s i n g l e s  'f\V1l-section, 
22 inches  h i g h ,  mounted on s t e e l  and woojen p o s t s .  The end is 
des igned  t o  be b u r i e d  i n  c o n c r e t e .  Roadvay c u r v e d ,  crowned f o r  
d r a i n a g e ,  + i O  grade  s o u t h  t o  n o r t h .  No l i g h t i n g .  No a c c e s s e s ,  
u t i l i t y  p o l e s ,  o r  t rees  w i t h i n  a  q u a r t e r - m i l e  r a d i u s .  

T r a f f i c  C o n t r o l s  

Speed l i m i t  p o s t e d  a t  70 mph maximum, 45  rnph minimum. I n t e r -  
m i t t e n t  w h i t e  l a n e  d e l i n e a t o r s ,  s o l i d - w h i t e  edge d e l i n e a t o r ;  good 
v i s i b i l i t y ,  no t  worn, Two s i g n s ,  both  collfor~ned t o  s t a n d a r d s .  
"Gas Food Lodging Next Ex i t "  and "Emergency and Author ized  V e h i c l e s  
Only."  No s i g n a l s .  Three y e a r s  of d a t a  showed 13  a c c i d e n t s  a t  a c c i d e n t  
s i t e .  Nine were o u t  of c o n t r o l  a c c i d e n t s ,  t e n  invo lved  s i n g l e  v e h i c l e ,  
1 2  involved s t r a i g h t  ahead movement, and s i x  i n c u r r e d  i n  t h e  w i n t e r ,  

V e h i c l e  

Passenger  c a r ,  1972 Ford Maverick Grabber ,  2-door s e d a n ;  r e d  
e x t e r i o r  , b lack  r a l l y  markings on hood and s i d e s ,  b lack  i n t e r i o r  ; 
odometer 24 ,946  m i l e s .  No i n d i c a t i o n  of  v e h i c l e  inspec  t i o n  
( p e r i o d i c  v e h i c l e  i n s p e c t i o n  n o t  r e q u i r e d  i n  l l i c h i g a n ) ,  Automatic 
t r a n s m i s s i o n ,  no power a c c e s s o r i e s .  Padded upper ins t rument  p a n e l  
and a s m s e s t s ;  s u n v i s o r s  unpadded. Lap and s h o u l d e r  b e l t s  a v a i l a b l e ;  
o n l y  l n p  b e l t  worn. No v e h i c l e  c i e fcc t s :  no s t i c k e r  showing r e c o r d  
of  mnint c.l!nncc>. 12s t c n s i v e  u n c l n s s i f  i n l ~ l e  cinrnngc! t o  e n t i r e  c a r  

* A~~ic l ' i c an  l l c d i c a l  A s s o c i a t i o n  Abbrev ia ted  I n j u r y  S c a l e  (AIS) . 



i n c l u d i n g  s h e e t  me ta l  damage t o  a l l  body p a n e l s  and s u p p o r t i n g  
p i l l a r s .  Occupant compartment volume was n o t  compromised, but  
r e a r  s e a t  e x p e l l e d  through r e a r  t runk  opening.  VDI*:OO-WAO-4. 

Occupant 

D r i v e r ,  2 5  y e a r s ,  male, Caucas ian ,  72 i n c h e s  and 200 pounds, 
Nine years  d r i v i n g  e x p e r i e n c e ,  averaged 20,000 m i l e s  pe r  y e a r .  
T r a v e l i n g  from D e t r o i t  t o  Ann Arbor t o  v i s i t  g i r l f r i e n d ;  a c c i d e n t  
occur red  30 m i l e s  from o r i g i n ,  one mile from d e s t i n a t i o n .  Owned 
v e h i c l e  one y e a r ,  had d r i v e n  it  n e a r l y  25 ,000 m i l e s .  Trave led  
r o u t e  r e g u l a r l y .  Two-phase d r i v e r  e d u c a t i o n  c o u r s e  i n  high s c h o o l .  
Good o v e r a l l  p h y s i c a l  and mental  c o n d i t i o n ;  accumulated f a t i g u e  
and stress. Blood a l c o h o l  c o n c e n t r a t i o n  (BAC) 0 , 0 9  (by Michigan 
s t a t u t e :  0 .07  RAC is l e g a l l y  impaired ,  0 .10  is l e g a l l y  i n t o x i c a t e d ) ,  
R e s t r a i n e d  by l a p  b e l t .  I n j u r i e s :  f a c i a l  ' l a c e r a t i o n s ,  f r a c t u r e d  
mandible,  p robab le  concuss ion ,  f r a c t u r e d  l e f t  humerus, a b r a s i o n s  
on l e f t  l e g .  Cause of death :  a s p h y x i a t i o n  from ai rway blockage 
o r  concuss ion .  I n j u r y  s e v e r i t y  AIS code 10,  f a t a l ,  An au topsy  
was no t  performed.  

S tandards  

The f o l l o v l i n g  Motor Veh ic le  Program S t a n d a r d s  (lIVSP) and 
T r a f f i c  S a f e t y  Program S tandards  (TSPS) were s p e c i f i c a l l y  r e l e v a n t  
t o  t h i s  c a s e .  

MVPS #205 Glazing Mater ia ls - -Passenger  C a r s ,  Mul t i -  
purpose Passenger  V e h i c l e s ,  l l o t o r c y c l e s ,  
Trucks ,  and Buses.  Windshield was pocketed 
and cracked from d r i v e r  ' s  head impact ing  
i t ,  bu t  g l a s s  d i d  n o t  b reak ,  

MVPS #206 Door Locks and Door R e t e n t i o n  Components-- 
Passenger  Cars  and l l u l t i p u r p o s e  Passenger  
Veh ic les .  D e s p i t e  s e v e r e  damage t o  l e f t  
door ,  l a t c h  remained f a s t e n e d .  

MVPS #209 S e a t  Belt Assemblies - l o c k i n g  r e t r a c t o r  f o r  
d r i v e r ' s  l a p  b e l t  s l i p p e d  a l l o w i n g  f u l l  
e x t e n s i o n  of b e l t  and ,  t h e  d r i v e r  t o  be 
p a r t i a l l y  e j e c t e d  o u t  l e f t  f r o n t  s i d e g l a s s .  

MVPS #216 Roof Crush Resis tance--Passenger  Cars .  (To 
be e f f e c t i v e  August 1 5 ,  1973. )  Roof s h e e t  
me ta l  damage was s i g n i f i c a n t ,  but  t h e r e  was 
no inward c r u s h .  

TSPS #4 Dr ive r  Educa t i o n .  Dr ive r  was d r  i v  ing  whi le  
under stress w i t h  accumulated f a t i g u e  and 
a f t e r  e x c e s s  a l c o h o l  i n j e c t i o n .  

* Vehic le  Deformation Index (VDI), i n  accordance  w i t h  recommended 
p r a c t i c e  of v e h i c l e  a c c i d e n t  de fo rmat ion  c l a s s i f i c a t i o n  a s  set  
f o r t h  i n  SAE Techn ica l  Report 5 2 2 4 ~ .  



TSPS #8 Alcohol  i n  R e l a t i o n  t o  Highway S a f e t y .  
D r i v e r ' s  a b i l i t y  t o  d r i v e  impa i red  by 
a l c o h o l  consumption.  

D e s c r i p t i o n  

P r e c r a s h :  V e h i c l e  northbound on US-23 i n  o u t s i d e  l a n e .  E n t e r e d  
g r a d u a l  c r u v e  westward from t a n g e n t  s e c t i o n  of roadway; went o n t o  
s h o u l d e r  and t r a v e l e d  390 f e e t  on s h o u l d e r ;  yawed t o  t h e  l e f t  a t  
P o i n t  A ( s e e  Acc iden t  Schematic on page 7 ) .  Not hav ing  v e h i c l e  
under c o n t r o l  a t  a l l  t imes  is a  v i o l a t i o n  o f  law. P h y s i c a l  ev idence  
of a c c i d e n t  i n c l u d e d  two broken g u a r d r a i l  p o s t s ,  gouges i n  e a r t h ,  
s t r ewn  p i e c e s  of t h e  v e h i c l e .  V e h i c l e  t r a c k s  on snowy s h o u l d e r s ,  
s c u f f s  and marks on g u a r d r a i l .  

Crash :  V e h i c l e  impacted g u a r d r a i l  and r o d e  on t o p  of  i t  w i t h  - 
l e f t  f r o n t  wheel on i n s i d e  of g u a r d r a i l ;  v e h i c l e  r e l e a s e d  from l e f t  
o f f  t o p  of g u a r d r a i l  o n t o  two r i g h t  whee l s  ( P o i n t s  B and C ) .  A t  
P o i n t  D ,  v e h i c l e  t r i p p e d  i n t o  v i o l e n t  movement, spun c o u n t e r c l o c k w i s e  
and r o l l e d  c l o c k w i s e ;  f i n a l .  c o n t a c t  w i t h  f r o n t  of c a r  a t  P o i n t  E ;  
spun 180' c o u n t e r c l o c k w i s e  t o  l e f t  r e a r  q u a r t e r  p a n e l  ( P o i n t  F) , 
( d r i v e r  p robab ly  p a r t i a l l y  e j e c t e d  o u t  l e f t  s i d e g l a s s  h e r e ) .  A t  
P o i n t  G ,  c a r  v a u l t e d  f r o n t - a r o u n d - r e a r ,  s t i l l  r o l l i n g  s l i g h t l y ,  and 
s u b s e q u e n t l y  c o n t a c t e d  ground w i t h  r e a r  of v e h i c l e  a t  P o i n t s  H and 
I .  There  was heavy ground c o n t a c t  w i t h  r i g h t  r e a r  q u a r t e r  p a n e l  a t  
a t  P o i n t  I ,  t h e  c a r  c o n t i n u e d  t o  r o l l ;  and t r u n k  l i d  came o f f  a t  
P o i n t  J .  V e h i c l e  on l e f t  wheels  a t  P o i n t  K ;  bounced and rocked  
w i t h  pr imary  c c n t a c t  t o  u n d e r c a r r i a g e ,  t o  f i n a l  r e s t i n g  p o i n t  f a c i n g  
n o r t h e a s t .  Dl ' iver  thrown forward  on impac t ;  l e f t  s i d e  of f a c e  i n t o  
w i n d s h i e l d ,  p o c k e t i n g  and c r a c k i n g  b u t  n o t  p e n e t r a t i n g  g l a z i n g .  
During r o l l o v e r ,  c o n t a c t e d  l e f t  door i n t e r i o r  h e a v i l y .  Head and 
upper t o r s o  e j e c t e d  through l e f t  window and c o n t a c t e d  A - p i l l a r  and 
e x t e r i o r  s u r f a c e  of w i n d s h i e l d ,  F i n a l  r e s t i n g  p o s i t i o n  i n  d r  i v e r l s  
s e a t  w i t h  r i g h t  f o o t  f o l d e d  under l e g ;  ] . e f t  arm, s h o u l d e r ,  and head 
ex tended  th rough  l e f t  f r o n t  window. S u f f e r e d  a  p o s s i b l e  concuss ion  
from winds hi el^ c o n t a c t  a t  i n i t i a l  impac t ;  b lood on p r o t r u d i n g  
h e a t e r  knobs t o  l e f t  of s t e e r i n g  wheel i n d i c a t e  knobs may have 
caused  l a c e r a t i o n s  t o  v e n t r a l  s u r f a c e  of  l e f t  wrists. Moderate 
a b r a s i o n s  and hematoma on l a t e r a l  s u r f a c e  of  l e f t  l e g  from c o n t a c t -  
i n g  l e f t  d o o r ;  f r a c t u r e d  m i d s h a f t  l e f t  humerus e i t h e r  from door o r  
ground c o n t a c t .  During p a r t i a l  e j e c t i o n ,  s u s t a i n e d  f a c i a l  i n j u r i e s  
from s t r i k i n g  A - p i l l a r ,  l e f t  window f rame ,  and e x t e r i o r  w i n d s h i e l d ;  
f r a c t u r e  of b i l a t e r a l  mandibular  r ami  from h i t t i n g  c a r  e x t e r i o r  o r  
p o s s i b l y  was an  i n d i r e c t  f r a c t u r e  r e s u l t i n g  from i n i t i a l  w i n d s h i e l d  
c o n t a c t .  A b r a s i o n s  t o  l e f t  a x i l l a  from lower window frame.  S e a t  
b e l t  a b r a s i o n s  a c r o s s  g r o i n ;  s c r o t a 1  a b r a s i o n  from s e a t .  Cause of  
d e a t h  e i t h e r  a s p h y x i a t i o n  from blockage of a i rway  o r  p o s s i b l e  con- 
c u s s i o n  o r  ~ ~ O I G  l o c a l  t i s s u e  i n j u r y ,  though no such  i n j u r y  was 
obse rved .  

Damage t o  t h e  l e f t  s i d e  of t h e  v e h i c l e  i n c l u d e d  12 i n c h e s  of  
s h e e t  m e t a l  c r u s h  a t  q u a r t e r  p a n e l ,  door buckled  outward 24 i n c h e s ,  
and t h e  wheelbase  s h o r t e n e d  3 i n c h e s ;  A - p i l l a r  p a r t i a l l y  s e p a r a t e d  
a t  b e l t  l i n e ,  R - p i l l a r  t o t a l l v  sepnrnt,ed a t  roof  r a i l  and p a r t i a l l y  
s e p a r a t e d  a t  b e l t  l i n e ,  upper C - p i l l a r  t o t a l l y  s e p a r a t e d  and lower 
C - p i l l a r  damaged; roof  r a i l  buckled  upward j u s t  t o  r e a r  of  A - p i l l a r ;  



door l a t c h  jammed c l o s e d ;  r e a r  whee l  bent  o u t .  There was 6 inches  
of s h e e t  meta l  c rush  a t  both c o r n e r s  of t h e  r e a r  of  t h e  v e h i c l e ;  
t runk  l i d  l a t c h  broke a l lowing  t runk  l i d  t o  open; t runk  l i d  and 
trunk-passenger-compartment p a r t i t i o n  t o r n  from v e h i c l e  a s  s i n g l e  
u n i t ;  t r u n k ' l i d  h inges  bent and t o r s i o n a l  s p r i n g s  s e p a r a t e d ;  back- 
l i g h t  header bent  s l i g h t l y ;  and f u e l  tank had 1-inch long s c r a p e  
(wi th  d e n t ) ,  bu t  no f u e l  l eakage .  R igh t  s i d e  of v e h i c l e  had 11 
inches  of s h e e t  meta l  c rush  a t  q u a r t e r  p a n e l ;  r e a r  edge of f r o n t  
f ender  p u l l e d  away 27 inches  from body; A - p i l l a r  damage, no separa -  
t i o n ;  B - p i l l a r  damaged and p a r t i a l l y  s e p a r a t e d  a t  roof r a i l  and 
b e l t  l i n e ;  C - p i l l a r  damaged; roof r a i l  damaged and buckled;  door 
l a t c h  damaged and door would not c l o s e  a f t e r  once opened. The f r o n t  
of  t h e  v e h i c l e  s u s t a i n e d  8 inches  of c r u s h ;  t h e  hood l a t c h  bent  and 
jammed, bu t  d i d n ' t  r e l e a s e ;  h inges  on hood appeared t o  be undamaged, 
but  hinge anchor ing  b o l t s  were p u l l e d  th rough  body h o l e s ;  r e a r  edge 
of hood e l e v a t e d ,  no rearward  movement. In t h e  i n t e r i o r ,  roof 
s t r u c t u r e  and l i n i n g  damaged; r e a r  s e a t  cush ion  o u t  and b a c k r e s t  
t w i s t e d ;  windsh ie ld  t o p  molding bent  i n  l e f t  c o r n e r  due t o  e x t e r i o r  
damage; l e f t  A - p i l l a r  t w i s t e d  (no ev idence  of c o n t a c t ) ,  l e f t  and 
r i g h t  B- and C - p i l l a r s  damaged; f r o n t  s e a t  a d j u s t e r  jammed; r i g h t  
headres t  came o u t  d u r i n g  c o l l i s i o n ;  back l i g h t  and b a c k l i g h t  header 
damaged; a l l  s i d e  p a n e l s  and both roof s i d e  r a i l s  damaged; no energy- 
aboorbing s t e e r i n g  dev ice  compression,  s h e a r  c a p s u l e  s e p a r a t e d  
0 .2  inches .  

P o s t c r a s h :  Accident  d i scovered  a t  8:30 a.m. by s o f t  d r i n k  
d e l i v e r y  man who saw c a r  from s t o r e  par1.ing l o t ;  c a l l e d  Washtenaw 
County s h e r  i f f  ' s  who a r r i v e d  on-scene i t 1  f i v e  minutes .  Ambulance 
a r r i v e d  w i t h i n  next  f i v e  minutes .  Driv ~r had p a r t i a l  r i g o r  m o r t i s  
i n  a l l  of body excep t  r i g h t  l e g  which w ? s  bent  under him and was 
f r o z e n .  E x t r i c a t e d  ou t  passenger door o n t o  l i t t e r ;  p rocess  metho- 
d i c a l  and unhur r i ed  a s  dea th  was e s t a b l l s h e d .  Medical examiner 
c a l l e d ,  on-scene a t  9:30 a.m. No f i r s t  a i d  necessa ry .  No f i r e s  
o r  e x p l o s i o n s ,  o r  envi ronmenta l  problems.  Debr is inc luded  kleenex 
box, r i g h t  h e a d r e s t ,  window s c r a p e r ,  b a t t e r y  jumper c a b l e s ,  t runk 
l i d ,  and cardboard  box, g r i l l  p i e c e s ,  p i e c e s  of g l a s s .  Wrecker 
a r r i v e d  a t  9:50 a . m . ,  took ha l f  hour t o  remove c a r ;  highway r i g h t -  
of-way f e n c e  knocked down and c a r  winched i n t o  s t o r e  pa rk ing  l o t .  
No t r a f f i c  c o n t r o l  necessa ry  a s  a r e a  i s o l a t e d  between highway r i g h t -  
of-way and s t o r e  parking l o t .  

Causal  F a c t o r s  and Recommendations 

The f o l l o w i n g  diagram e x p l a i n s  t h e  numbers used in  t h e  m a t r i x  
c e l l  column. An a s t e r i s k  ( * )  preced ing  a  number i n d i c a t e s  a  p o s i t i v e  
f a c t o r .  

P r e c r a s h  Crash P o s t c r a s h  

Vehicle 

Env ironmen t a  1 
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Pos tc rash  F a c t o r s  

9 

Driver  i n a t t e n t i v e  t o  v e h i c l e  d r i f t  and 
l e f t  roadway t o  t h e  r i g h t  . ( D e f i n i t e )  

Driver  became aware of danger t o o  l a t e  t o  
r e g a i n  roadway without  l o s s  of c o n t r o l .  
( D e f i n i t e )  

Sever it y I n c r e a s i n g  F a c t o r s  

Gua rd ra i l  d i d  not extend f a r  enough t o  
prevent  v e h i c l e  froin dropping down s t e e p  
embankment. (Def i n i . t e )  

Guardra i l  end shoulcl have been angled  ,or 
" f l a i r e d "  away from roadway s o  a s  t o  
ca t ch  dev i an t  v e h i c 1 . e ~ .  ( D e f i n i t e )  

Relevant F a c t o r s  

D r i v e r ' s  a b i l i t y  t o  d r i v e  impaired by 
a l c o h o l  consumption (BAC 0 . 0 9 ) .  ( D e f i n i t e )  

D r i v e r ' s  phys i ca l  artd n e n t a l  co,rirtition 
below optimum because of l ongs t and ing  
f a t i g u e  and s t r e s s .  ( D e f i n i t e )  

L e f t  door l a t c h  remained f a s t e n e d  d e s p i t e  
s eve re  damage t o  door .  ( D e f i n i t e )  

Use of l a p  b e l t  prevented t o t a l  e j e c t i o n .  
( D e f i n i t e )  

Lack of use  of upper t o r s o  r e s t r a i n t s  
increased  s e v e r i t y  of i n j u r i e s  . ( D e f i n i t e )  

Locking r e t r a c t o r  on s e a t  b e l t  s l i p p e d ,  
a l lowing  d r i v e r  t o  be p a r t i a l l y  e j e c t e d  t o  
t h e  e x t e n t  t h a t  he s t r u c k  t h e  e x t e r i o r  s u r f a c e  
of t h e  windsh ie ld .  (Probable )  

Discovery of a c c i d e n t  delayed because s t e e p  
embankment obscured v e h i c l e  from roadway. 
( D e i i ~ ~ i i c )  

Had dx iver  rece ived  immediate f i r s t  a i d ,  h i s  
i n j u r i c s  nlny n o t  have been f a t a l .  ( P o s s i b l e )  



3Iatrix C e l l  

Recomrnenda t ions  

Explana t ion 

Continue a t t e m p t s  t o  educate  t h e  p u b l i c  on 
the  danger of d r i n k i n g  and d r i v i n g .  

Reevaluate t h e  des  ign and performance of t h e  
s e a t  b e l t  lock ing  r e t r a c t o r  found in  t h e  c r a s h  
v e h i c l e  s o  a s  t o  p r o h i b i t  s l i p p i n g  i n  a l l  
a n g l e s  of o r i e n t a t i o n  w i t h  f o r c e s  i n c u r r e d  
i n  a  s e v e r e  r o l l o v e l *  type  a c c i d e n t .  

Educate t h e  p u b l i c  t o  r e p o r t  a c c i d e n t s  t o  
t h e  p o l i c e ,  even i f  they  d o n ' t  s t o p  a t  t h e  
scene .  

Extend g u a r d r a i l  200 f e e t  f u r t h e r  down t h e  
roadway from a c c i d e n t  s i t e ,  f l a i r ,  s o  a s  t o  
l ead  v e h i c l e s  l e a v i n g  t h e  roadway i n t o  a 
s a f e  recovery a r e a .  





THE UNIVERSITY OF FIICHIGAN 
HIGHWAY SAPETY II1;SEARCH IKST ITUTE 

CASE =AA-329 
CASE SUbIhIARY 

I d e n t i f i c a t i o n  

Accident occur red  on Huron S t r e e t  i n  a  r e s i d e n t i a l  s e c t i o n  of 
t he  c i t y  of Ann Arbor,  Washtenaw County, Michigan, on Thursday, 
December 21,  1972 a t  1315 hours. S i n g l e  passenger c a r  s t r u c k  
e l d e r l y  p e d e s t r i a n ,  In ju ry  s e v e r i t y  AIS* code 06, f a t a l  w i th in  
24 hours.  

Ambience 

0 Day l igh t ,  mis ty  and o v e r c a s t .  Temperature 3 5  F,  r e l a t i v e  
humidity loo%, no wind. S i g h t  d i s t a n c e  500-750 f e e t ,  l i m i t e d  by 
fog.  Roadway wet.  

Highway 

Huron S t r e e t ,  &lane  major a r t e r i a l ,  42 f e e t  wide; no d i v i d e r .  
New s u r f a c e ,  well-maintained a s p h a l t ;  6--inch conc re t e  curbing.** 
Open roadway, s t r a i g h t ,  crowned f o r  d ra inage ,  +liO grade t o  t he  
wes t ,  No a r t i f i c i a l  l i g h t i n g .  Per quai t e r  mile  r a d i u s  of acc iden t  
s i t e :  25 driveways,  3 i n t e r s e c t i o n s ,  15 u t i l i t y  p o l e s ,  and 50 t r e e s .  
Four a c c i d e n t s  i n  t h r e e  yeays t o  one-hslf mi le  viest of Huran-Arbana 
i n t e r s e c t i o n .  Two a c c i d e n t s  r e a r  end, one r i g h t  a n g l e ,  and one out-  
of - con t ro l .  Considered low rank ing a c c i d e n t  s i t e  a s  compared t o  
o the r  s i t e s  i n  mass d a t a  f i l e .  

T r a f f i c  Cont ro ls  

Pos ted  speed l i m i t  30 mph. I n t e r m i t t e n t  whi te  l ane  d e l i n e a t o r s ;  
double yellow c e n t e r  l i n e .  Signs:  ''Speed Limit  30,!' ''No Park ing  
AnytimeM; good l e g i b i l i t y .  No s i g n a l s .  

Vehicle  

Passenger c a r ,  1964 Plymouth V a l i a n t ,  2-door sedan;  l i g h t  
greenish-blue e x t e r i o r ,  t an  i n t e r i o r ;  odometer mileage unknown. 
No i n d i c a t i o n  of v e h i c l e  i n spec t ion  ( p e r i o d i c  motor v e h i c l e  inspec- 
t i o n  not mandatory i n  Vichigan) .  Automatic t ransmiss ion  (push but ton  
on l e f t  ha l f  of ins t rument  p a n e l ) ;  no power a c c e s s o r i e s ;  l i g h t l y  
padded a rmres t s ,  no padding on inst rument  panel  and sunv i so r s .  Front  
sent l a p  b e l t s  on ly .  No v e h i c l e  d e f e c t s  observed.  No recorded main- 
tenance;  dr iver '  s t a t e d  c a r  had new shock absorbers  and brakes .  
Dnmnge: dent  on r i g h t  f r o n t  corner  of hood and dent  on top  of r i g h t  
front f ende r .  VDI+: 12-FRJIN-1. 

- -- 

* American Medical Assoc ia t ion  Abbreviated In ju ry  Sca l e  (AIS) . 
** Six-inch high curb ing  s tanda l td  i n  c i t y  of Ann Arbor,  Michigan, 

+ Vehicle  Def olqn:n t ion  Index ( V D I )  , i n  accordance wi th  recommended 
p r a c t i c e  of v e h i c l e  acc iden t  deformation c l a s s i f i c a t i o n  a s  s e t  
f o r t h  i n  SAE T c c l ~ n i c a l  Report 5224a .  



Occupants and Pedes t r  ian 

Dr iver ,  33-year-old Caucasian male, 68 inches and 175 pounds. 
Information about d r ive r  l imi t ed  due t o  poss ib le  l e g a l  a c t  ion.  
Driving experience and d r ive r  educat ion  unknown. Day off  from 
work, going from shopping t r i p  i n  downtown Ann Arbor t o  Maple 
Vi l lage  Shopping Center ;  half  mi le  from o r i g i n ,  t h ree -qua r t e r s  
of a mile from d e s t i n a t i o n .  Fami l ia r  w i t h  c a r .  drove i t  f r e -  
quent ly ;  l i v e d  i n  a r ea  and t r a v e l e d  r o u t e  o f t e n .  Mental and 
physical  condi t ion  unknown; wore c o r r e c t i v e  l e n s .  No a lcohol  
involved. R e s t r a i n t  use unknown. No i n j u r y .  In jury  s e v e r i t y  
AIS code 00,  no i n j u r y ,  

Lef t  r e a r  passenger,  5-year-old Caucasian female,  he ight  and 
weight unknown. Unrestrained.  No i n j u r y .  

Right r e a r  passenger! 3-year-old Caucasian male, height  and 
weight unknown. Unrestrained.  No i n j u r y .  

Pedes t r i an ,  84-year-old Caucasian male, 66 inches and 135 
pounds. Had been shopping a t  Westgate Shopping Center , .  took bus 
t o  Huron S t r e e t !  was walking home from bus s t o p ;  three-quar te rs  
of a mile from o r i g i n ,  one block from d e s t i n a t i o n .  Had not dr iven  
s i n c e  he l o s t  s i g h t  i n  one eye t h r e e  years  e a r l i e r  due t o  glaucoma. 
An experienced and caut ious  p e d e s t r i a n ,  very f a m i l i a r  w i t h  a r e a ,  
l i ved  nearby and made same t r i p  t h r e e  or four  times a week. General 
s t a t e  of phys ica l  hea l th  good, no s i g h t  i n  r i g h t  eye from glaucoma, 
f a r s i g h t e d  i n  l e f t  eye,  but c o r r e c t e d  w i t h  eyeglasses .  ;dental con- 
d i t i o n  genera l ly  good, concerned about w i f e ' s  h e a l t h .  No a lcohol  
involved. In,] ur i e s :  mul t ip le  f a c i a l  and s k u l l  f r a c t u r e s ,  s eve re  
concussion, f r a c t u r e d  r i g h t  ulna and r a d i u s ,  f r a c t u r e d  r i g h t  femur, 
mul t ip l e  f r a c t u r e s  t o  l e f t  t i b i a  and f i b u l a ,  small  abras ion  t o  
pos te r io r  l e f t  elbow, 10 x 1 cm l a c e r a t i o n  over l e f t  f o o t .  In jury  
s e v e r i t y  AIS code 06, f a t a l  w i th in  24 hours.  

Standards 

The fol lowing T r a f f i c  Safe ty  Program Standards a r e  s p e c i f i c a l l y  
r e l evan t  t o  t h i s  case .  

TSPS S4 Driver Education. Need t o  cau t ion  d r i v e r s  t o  
watch ou t  f o r  pedes t r i ans  and t o  warn d r i v e r s  
about the  dangers of speeding on a busy s t r e e t .  

TSPS #12 Highway Design. Area of s i g n i f i c a n t  pedes t r ian  
c i r c u l a t i o n  lacked a designated and marked 
pedes t r i an  crosswalk:  pedes t r i ans  c rossed  a t  
var ious  l o c a t i o n s  w i t h  g r e a t e r  hazard t o  t h e i r  
s a f e t y .  

TSPS #14 Pedes t r ian  Sa fe ty .  Pedes t r i an  was jaywalking; 
however, provis ions  f o r  s a f e  c ross ing  i n  a r ea  
were lacking .  



D e s c r i p t i o n  

P r e c r a s h :  Veh ic le  westbound i n  o u t s i d e  l a n e  of Huron S t r e e t ,  
t r a v e l i n g  a t  an e s t i m a t e d  35 mph. Saw p e d e s t r i a n  i n  midd le  of  
s t r e e t  and braked s l i g h t l y .  A s  p e d e s t r i a n  c o n t i n u e d  t o  t r a v e r s e  
the roadway, d r i v e r  moved t o  i n s i d e  l a n e  a n t i c i p a t i n g  p a s s i n g  
behind t h e  p e d e s t r i a n ,  t h e n  slowed a g a i n ,  moving back t o  c u r b  
l a n e  when b e l i e v i n g  t h e  p e d e s t r i a n  was h e s i t a t i n g  t o  l e t  h i m  
p a s s .  The e l d e r l y  p e d e s t r i a n  t h e n  sudden ly  r a n  d i r e c t l y  i n  
f r o n t  of t h e  c a r ,  perhaps  s t i l l  b e l i e v i n g  t h e  c a r  was s t i l l  
maneuvering t o  p a s s  behind h i m ,  P e d e s t r i a n  c r o s s i n g  a t  l o c a t i o n  
was jaywalking and i n  v i o l a t i o n  of t r a f f i c  law. D r i v e r  f i r s t  
a t t e m p t i n g  t o  p a s s  behind the e l d e r l y  c r o s s i n g  p e d e s t r i a n  was 
poor judgement. No p r e c r a s h  p h y s i c a l  e v i d e n c e ,  s k i d s ,  o r  s c u f f s .  

C r a s h -  Right  f r o n t  c o r n e r  of c a r  c o n t a c t e d  r i g h t  s i d e  o f  -' 
p e d e s t r i a n .  I n i t i a l  impact r e s u l t e d  i n  f r a c t u r e  of p e d e s t r i a n ' s  
r i g h t  femur and most probably  f r a c t u r e s  i n  lower l e f t  l e g .  Pedes- 
t r a i n  e l e v a t e d  up o n t o  f e n d e r  where sheet m e t a l  d e n t  i n d i c a t e d  
s p o t  he p o s s i b l y  impacted w i t h  back of head.  Body bounded o f f  t h e  
c a r  12 f e e t  i n t o  a  guy wire, t h e n  a i r b o r n e  approx imate ly  22 f e e t  
l a n d i n g  on s i d e w a l k ;  came t o  f i n a l  r e s t  on s idewalk  w i t h  head o r i e n t e d  
eas tward .  Impact w i t h  s idewalk  r e s u l t e d  i n  s c a l p  l a c e r a t i o n s ,  de- 
p r e s s e d  s k u l l  f r a c t u r e  of t h e  l e f t  t empora l  p a r i e t a l  l o b e ,  and f r a c -  
t u r e d  f a c i a l  bones .  No i n j u r y  t o  v e h i c l e  d r i v e r  o r  p a s s e n g e r s ,  
Only v e h i c l e  damage was s h e e t  m e t a l  d e n t  on r i g h t  f r o n t  hood c o r n e r ,  
and d e n t  on upper s u r f a c e  of r i g h t  f r o n t  f e n d e r .  D i r e c t i o n  of  
impact f o r c e  t o  v e h i c l e  l2:GO o ' c l o c k .  

P r e c r a s h :  D r i v e r  s t o p p e d  arid backed i n t o  n e a r e s t  driveway on 
n o r t h  s i d e  of s t r e e t .  Nearby r e s i d e n t  c a l l e d  p o l i c e ;  t h r e e  sqaud 
c a r s  on-scene w i t h i n  f i v e  minu tes .  Lady r e s i d e n t  nearby brought  
b l a n k e t  t o  cover  p e d e s t r i a n ;  r e t i r e d  policeman i n  c a r  f o l l o w i n g  
s t r i k i n g  v e h i c l e  s topped  and made s u r e  no one moved p e d e s t r i a n .  
Ambulance c a l l e d  a t  1 : 1 7  p .m. ;  ambulance a r r i v e d  1 : 2 6  p.m., t r a n s -  
p o r t e d  p e d e s t r i a n  on backboard t o  h o s p i t a l  where he was dead on 
a r r i v a l .  No f i r s t  a i d  a d m i n i s t e r e d  on-scene o r  i n  ambulance. No 
p o s t c r a s h  env i ronmenta l  problems r e s u l t e d ,  a s  i n j u r e d  p e d e s t r i a n  
was o f f  roadway. Scuff  on guy wire from p e d e s t r i a n  c o n t a c t ;  l a r g e  
blood pool  n e c e s s i t a t e d  t h e  d i s p a t c h i n g  of a  f i r e  depar tment  
v e h i c l e  t o  hose down s t r e e t .  Westbound c u r b  l a n e  c l o s e d  t o  p re -  
s e r v e  a c c i d e n t  e v i d e n c e ;  p o l i c e  d i r e c t e d  t r a f f i c  i n t o  t h r e e  remain- 
i n g  open l a n e s .  

C a u s a l  F a c t o r s  and Recommendations 

The f o l l o w i n g  diagram e x p l a i n s  t h e  numbers used i n  t h e  m a t r i x  c e l l  
column. An a s t e r i s k  ( * )  p r e c e d i n g  a  number i n d i c a t e s  a  p o s i t i v e  f a c t o r .  

P r e c r a s  h Crash  P o s t c r a s h  

Human 

Veh ic le  

Environmenta l  

2 

5 

8 

1 

4 

7 

3 

6 

9 



Matr ix  C e l l  Exp lana t ion  

Accident  Causa t ion  

Pr imary  o r  P r i n c i p l e  Causes 

P o s t c r a s h  F a c t o r  

Recomrnenda t i o n s  

P e d e s t r i a n  c r o s s e d  a t  a  non-des ignated  
p e d e s t r i a n  c r o s s i n g .  ( D e f i n i t e )  

D r i v e r  d i d  not  a n t i c i p a t e  r e sponse  of 
p e d e s t r i a n  t o  v e h i c l e  l a n e  change.  
( D e f i n i t e )  

Of  v a r i o u s  a l t e r n a t i v e s ,  d r i v e r  s h o u l d  
have slowed down and g iven  p e d e s t r i a n  
r ight -of-way,  r a t h e r  t h a n  a t t e m p t i n g  
lane-changing maneuvers, a n t i c i p a t i n g  
p a s s i n g  behind t h e  p e d e s t r i a n .  ( D e f i n i t e )  

P e d e s t r i a n  confused by maneuvers of 
d r i v e r  . (P robab le )  

S e v e r i t y  I n c r e a s i n g  F a c t o r  

U t i l i t y  p o l e  and guy w i r e  24 f e e t  from 
roadway. ( D e f i n i t e )  

Relevant  F a c t c r s  

P e d e s t r i a n  had no s i g h t  i n  r i g h t  e y e ,  
( D e f i n i t e )  

E l d e r l y  p e d e s t r i a n ' s  r e a c t i o n  slowed due 
t o  advanced a g e ,  (P robab le )  

No d e s i g n a t e d  p e d e s t r i a n  c rosswalk  a t  
a c c i d e n t  s i t e  d e s p i t e  bus s t o p ;  no c r o s s -  
walks on Huron f o r  d i s t a n c e  of  two m i l e s .  
( D e f i n i t e )  

P o l i c e  concerned abou t  d r  i v e r  's a b i l i t y  t o  
d r i v e  a f t e r  t h e  a c c i d e n t ;  p o l i c e  fo l lowed  
behind d r i v e r ' s  c a r  t o  p o l i c e  s t a t i o n .  
( D e f i n i t e )  

P e d e s t r i a n  problems s h o u l d  be brought  more 
e f f e c t i v e l y  t o  t h e  p u b l i c ' s  a t t e n t i o n ;  d r i v e r s  
s h o u l d  be c a u t i o n e d  t o  Icck out f o r  p e d e s t r i a n s ,  
e s p e c i a l l y  e l d e r l y  o n e s ;  p e d e s t r i a n s  and d r i v e r s  
shou ld  be made aware of t h e  d i f f e r e n t i a l  between 
v e h i c l e  and p e d e s t r i a n  s p e e d s .  



M a t r i x  C e l l  Exp lana t ion  

Recornmenda t i o n s  ( c o n t i n u e d )  

Area shou ld  be r e e v a l u a t e d  based on p e d e s t r i a n  
f low and l a c k  of d e s i g n a t e d  c r o s s i n g  a r e a s ,  
a n d  more a d e q u a t e  pedes  t r  i a n  p r o t e c t  i o n  
implemented on Huron S t r e e t .  





THE UNIVERSITY OF MICHIGAN 
HIGIIWAY SAFETY RESEARCH INSTITUTE 

CASE #AA-330 
CASE SUMMARY 

I d e n t i f i c a t i o n  

Acc iden t  o c c u r r e d  on open roadway s e c t i o n  of 1-94 expressway,  
r e s i d e n t i a l  a r e a  of P i t t s f i e l d  Township, Washtenaw County,  Michigan,  
on F r i d a y ,  December 29 ,  1972 a t  1905 h o u r s .  S i n g l e  passenger  c a r  
and army t r u c k ,  r ea r -end  impact .  I n j u r y  s e v e r i t y  AIS* code 06, 
f a t a l .  

Ambience 

Nigh t t ime ,  mist, p e r i o d s  of heavy r a i n ,  l i m i t e d  v i s i b i l i t y ,  
Temperature 35O, r e l a t i v e  humidity 90%, no wind. Roadway wet. 

Highway 

1-94, 4- lane  d i v i d e d  expressway; e , ich  set  of l a n e s  24 f e e t  
wide.  Grass median 19 f e e t  wide.  Roadyay w e l l - t r a v e l e d ,  well- 
ma in ta ined  c o n c r e t e .  E x t e r i o r  s h o u l d e r  a s p h a l t ,  10 f e e t  wide;  
i n t e r i o r  s h o u l d e r  a s p h a l t ,  3  f e e t  wide.  Highway s t r a i g h t  and 
l e v e l ,  croulned f o r  d r a i n a g e .  No l i g h t i n g .  Within a  q u a r t e r  m i l e  
r a d i u s ,  no a c c e s s e s ,  one u t i l i t y  pol.e, ~ n d  25 t r e e s .  

T r a f f i c  C o n t r o l s  

Pos ted  speed  l i m i t  70 mph maximum, 4 5  mph minimum. S o l i d  w h i t e  
road  edge d e l i n e a t i o n ,  i n t e r m i t t a n t  whi t e  c e n t e r  l i n e ;  markings 
worn. " E x i t  Aheadyf s i g n  which conformei  t o  s t a n d a r d s ,  no t  invo lved  
i n  t h i s  c a s e .  No s i g n a l s .  

V e h i c l e s  

Veh ic le  1, 1971 C a d i l l a c  Coupe de Y i l l e ,  2-door coupe;  odometer 
r e a d i n g  7 ,216  m i l e s ;  deep r e d  e x t e r i o r  w i t h  w h i t e  v i n y l  t o p ,  b lack  
i n t e r i o r .  No i n d i c a t i o n  of v e h i c l e  i n s p e c t i o n  ( p e r i o d i c  v e h i c l e  
i n s p e c t  ion  no t  r e q u i r e d  i n  11 i ch igan)  . Automatic t r a n s m i s s i o n ;  
power a c c e s s o r i e s  inc luded  b r a k e s ,  steerin!, s e a t s ,  windows, and 
door l o c k s .  Ins t rument  p a n e l ,  d o o r s ,  s ~ ~ n v i s o r s ,  a r m r e s t s ,  and 
f r o n t  s e a t  backs a l l  padded. Lap b e l t s  w i t h  l o c k i n g  r e t r a c t o r s  
and upper t o r s o  r e s t r a i n t s  were a v a i l a b l e .  No v e h i c l e  d e f e c t s  were 
observed.  L a s t  r e c o r d e d  maintenance  a t  5 ,775  m i l e s  on November 9 ,  
1972 inc luded o i l  and l u b r i c a t i o n .  Damage: 28 inches  of f r o n t a l  
s h e e t  me ta l  c r u s h  p r i m a r i l y  t o  r i g h t  f r o n t  c o r n e r  i n c l u d i n g  hood, 
g r i l l ,  bumper, and f e n d e r ,  and s l i g h t  damage t o  r i g h t  d o o r .  Of 
p a r t i c u l a r  s i g n i f i c a n c e  was r i g h t  hood hinge  s e p a r a t i o n  and hood 's  

* Acicrici-in N e d i c a l  A s s o c i a t i o n  Abbreviated I n j u r y  S c a l e  (AIS) . 



rearward  movement i n t o  windsh ie ld  k i l l i n g  r i g h t  f r o n t  occupant  
who was b e l t e d .  Energy-absorbing s t e e r i n g  column compressed 3.75 
inches .  VDI*:l2-FRM-3. 

Veh ic le  2 ,  1.952 GlIC h1135, 3$ t o n  6 s 6  army t r u c k ;  army 
gpeen e x t e r i o r ,  l i g h t  army g reen  i n t e r i o r ;  odometer r e a d i n g  9 ,674 
m i l e s .  No i n d i c a t i o n  of  i n s p e c t  i o n .  Automatic t r a n s m i s s i o n ,  no 
power a c c e s s o r i e s ,  no padded components, no r e s t r a i n t s ,  V e h i c l e  
equipped w i t h  o n l y  one s m a l l  t a i l l i g h t  mounted on l e f t  s i d e ;  r e a r  
window badly weathered  i s i n g l a s s .  !laintenance performed by c i t y  
a i r p o r t .  Damage t o  l e f t  r e a r  mud f l a p ;  t r a i l i n g  a x l e  housing 
t w i s t e d  c l o c k w i s e ;  l e a f  s p r i n g s  came o u t  of both  mountings.  
VDI:06-BLLW-2. 

Occupants 

Dr ive r  1, 64 y e a r s ,  male,  B l a c k ,  69 inches  and 160 pounds. 
F i f t y  y e a r s  d r i v i n g  e x p e r i e n c e ;  i n  r e c e n t  y e a r s  averaged 27,000 
mi les  per  y e a r .  T r a v e l i n g  from v i s i t i n g  r e l a t i v e s  i i l  South  Haven, 
hlichigan t o  holle i n  I n k s t e r  , JI ichigan;  a c c i d e n t  o c c u r r e d  150 m i l e s  
from o r i g i n ,  38) m i l e s  from d e s t i n a t i o n .  Had owned v e h i c l e  one 
y e a r ;  f a m i l i a r  T ,v i th  r o u t e  and had t r a v e l e d  i t  r e c e n t l y . .  No d r i v e r  
e d u c a t i o n .  Ph r s i c a l  and menta l  c o ~ ~ d i t  ion  good. No a l c o h o l  invo lved .  
Snugly r e s t r a i  led by l a p  b e l t .  I n j u r i e s :  f a c i a l  i n j u r i e s ,  knee 
c o n t u s i o n s ,  c o  I t u s  ion  i n s i d e  l e f t  l c g  f o u r  inches  be lojsl kneecap,  
l e f t  hand s o r e  and s w o l l e ~ l .  I n j u r y  s e v e r i t y  AIS code 02 ,  modera te .  

Veh ic le  1, r i g h t  f r o n t  p a s s e n g e r ,  55-year-old Black female ,  
66 itiches zn2  152 pounds ,  S n u z l y  i e b t r a i u e d  by l a p  b e i t .  I n j u r i e s :  
hemorrhage and c o ~ i c u s s i o n  r e s u l t  i r g  f ~o :n  s e v e r e  f a c i a l  i n j u r i e s  ; 
f r a c t u r e  of  r i ; h t  o r b i t  and s e v e r e  L a c e r a t i o n  and a v u l s i o n  of i ts  
c o n t e n t s ;  b i l a ~ e r a l  subarachno id  hemorrhage and e x t e n s i v e  comminuted 
f r a c t u r e  t o  ba;;e of s k u l l ;  s u p e r f i c i a l  l a c e r a t i o n s  t o  v e n t r a l  s u r f a c e  
of r i g h t  upper arm and t o  r i g h t  index f i n g e r .  I n j u r y  s e v e r i t y  AIS 
code 06 ,  f a t a l ,  

Dr ive r  2 ,  18-year-old Caucas ian  male.  No i n j u r y .  F u r t h e r  
in fo rmat ion  unlcnown due t o  pending l e g a l  a c t i o n .  

Veh ic le  2 ,  r i g h t  f r o n t  p a s s e n g e r ,  55-year-old male Caucas ian .  
Uninjured .  F u r t h e r  i n f o ~ m a t i . o n  unknown due t o  pending l e g a l  a c t i o n .  

S tandards  

The f o l l o ~ v i n g  Motor V e h i c l e  Program S t a n d a r d s  (MVPS) and 
T r a f f i c  S a f e t y  Program S t a n d a r d s  (TSPS) were s p e c i f i c a l l y  r e l e v a n t  
t o  t h i s  c a s e .  

MVPS #203 Impact P r o t e c t i o n  f o r  t h e  Dr ive r  from t h e  
S t e e r i n g  C o n t r o l  System--Passenger C a r s .  
V e h i c l e  1 's  energy-absorbing (e-a)  s t e e r i n g  
sys tem depressed  3 . 7 5  inches  ( p e r f e c t  
l o a d i n g  f o r  optilrium e-a e f f e c t i v e n e s s ) .  

* Vehic le  Deformn t ion  Index (VDI) , i n  accordance  w i t h  recommended 
p r a c t i c e  of v e ' l i c l e  a c c i d e n t  dcformat  ion  c l a s s i f i c a t i o n  a s  s e t  
f o r t h  i n  SAE T e c h n i c a l  Report  J221n. 



MVPS ~ 2 0 8  S e a t  B e l t  I n s t a l l a  t ions--Passenger C a r s ,  
Mul t ipurpose  V e h i c l e s ,  Trucl<s,  and Buses .  
Lap b e l t s  worn by V e h i c l e  1's d r i v e r  and 
passenger  proved t o  be inadequate  p r o t e c t i o n ;  
s h o u l d e r  ha rness  would have reduced i n j u r y  
t o  passenger .  

TSPS # 1  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 .  Truck ' s  
equipment met o l d  s t a n d a r d s ,  but  no t  new 
s t a n d a r d s  f o r  highway t r a v e l .  

TSPS $4 Dr ive r  Educa t ion .  Under no c i r cums tances  
shou ld  unau thor ized  v e h i c l e s  a t t e m p t  t o  
c r o s s  median,  e s p e c i a l l y  v e h i c l e  w i t h  
s u b s t a n d a r d  equipment.  

TSPS 8 1 5  P o l i c e  T r a f f i c  S e r v i c e s .  Although a c c i d e n t  
was s e v e r e ,  there was no thorough i n v e s t i g a -  
t i o n  and s h e r i f f  deputy  d i d  not  r e q u e s t  h e l p  
t o  e x p e d i t e  t r a f f i c  c o n t r o l ;  s h e r i f f  deputy  
had o p p o r t u n i t y  t o  p reven t  a c c i d e n t  had he 
provided army t r u c k  s a f e  e s c o r t  and recommencled 
Dr ive r  2  not  t r a v e l  on highway a t  n i g h t .  

Proprosed 11VPS Windshield Zone I n t r u s i o n .  Would e s t a b l i s h  
p r o t e c t e d  zone i n  f r o n t  of windsh ie ld  which 
would p r o t e c t  p a s s e n g e r s  from occupant  
compartment i n t r u s i o n  by hood, f o r  example. 

D e s c r i p t i o n  - 
P r e c r a s h :  Veh ic le  1 eas tbound i n  i n s i d e  l a n e  of 1-94 a t  

impact speed of 50-60 mph; Veh ic le  2  eas tbound i n  o u t s i d e  l a n e  a t  
impact speed of 30-35 mph. Veh ic le  2  p u l l e d  i n t o  p a s s i n g  l a n e  
and p a r t i a l l y  o n t o  shou lde r  w i t h  l e f t  wheels .  Dr iver  1 p a s s i n g  
s t r eam of v e h i c l e s ;  has passed two c a r s ?  t r u c k  was t h i r d  v e h i c l e ;  
Dr ive r  1 60 f e e t  from t r u c k  when he f i r s t  observed i t ;  swerved o r t o  
median t o  avo id  t r u c k .  Passenger  i n  Veh ic le  1 a p p a r e n t l y  s h i e l d e d  
f a c e  w i t h  r i g h t  arm. T r a f f i c  v i o l a t i o n s  committed by Dr ive r  2 :  
improper l a n e  usage ,  a t t e m p t i n g  median c r o s s o v e r  w i t h  unau thor ized  
v e h i c l e ,  d r i v i n g  v e h i c l e  w i t h  s u b s t a n d a r d  l i g h t i n g  on highway. 
Underca r r i age  meta l  gouge marks from Vehic le  1 on a s p h a l t  s h o u l d e r  
i n d i c a t e d  p o i n t  of impact;  l e f t  wheel marks of Veh ic le  1 i n  median 
showed p r e c r a s h  maneuvers. 

Crash:  Right  f r o n t  h e a d l i g h t  a r e a  of Veh ic le  1 impacted l e f t  - 
r e a r  c o r n e r  of Veh ic le  2 ;  t h e r e  was 22 inches  of v e h i c l e  o v e r l a p .  
Veh ic le  1 spun c lockwise  135O, came t o  f i n a l  r e s t  i n  median o r i e n t e d  
sou thwes t .  Veh ic le  2  con t inued  about  30 f e e t  i n t o  median, made 90° 
t u r n  nor thward,  and con t inued  a c r o s s  median, s t o p p i n g  w i t h  f r o n t  
ha l f  of t r u c k  i n  westbound i n s i d e  l a n e .  Passenger  of Veh ic le  2 
backed t r u c k  o n t o  median o f f  roadway. Kinemat ics  of t r u c k  d r i v e r  
and passenger  unknown; they  were u n i n j u r e d .  A t  nioment of impact ,  
Dr ive r  1 gr ipped  s t e e r i n g  wheel f i r m l y ,  braked hard  w i t h  one f o o t  
and braced o t h e r  f o o t  on f l o o r b o a r d .  Driver 1 thrown f c r x a r d ,  
s t r i k i n g  f a c e  on s t e e r i n g  wheel;  knees  contused from be ing  t h r u s t  
i n t o  ins t rument  p a n e l  and lower l e f t  l e g  had c o n t u s i o n  f o u r  inches  



below kneecap from be ing  t h r u s t  upwards a g a i n s t  s t e e r i n g  wheel .  
Con tac t  w i t h  s t ee17 ing  s h e e l  caused compound, u n d i s p l a c e d  f r a c t u r e  
t o  nose ,  s u p e r f i c i a l  l a c e r a t i o n  o n  r i g h t  s i d e  of n o s e ,  ecchymosis  
t o  r i g h t  e y e .  R igh t  f r o n t  passenger  i n  Veh ic le  1 thrown forwasd 
i n t o  w i n d s h i e l d  where hood was p r o t r u d i n g  inward and s u s t s i n e d  
f r a c t u r e  of r i g h t  o r b i t  and s e v e r e  l a c e i v a t i o n  and a v u l s i o n  of i ts  
c o n t e n t s ;  b i l a t e r a l  subarachno id  hemorrhage and an e x t e n s i v e  
comminuted f r a c t u r e  t o  base  of s k u l l ;  s u p e r f i c i a l  l a c e r a t i o n s  t o  
v e n t r a l  s u r f a c e  of upper r i g h t  arm and t o  r i g h t  index f i n g e r ,  
She had a  s u p e r f i c i a l  a b r a s i o n  over  l e f t  h i p  from s e a t b e l t ,  and 
c h e s t  c o n t u s i o n s  over h e a r t  from r e s u s c i t a t i v e  e f f o r t s .  Cause of 
her  d e a t h ,  hemorrhage w i t t i  coucuss  ion r e s u l t i n g  f r o n  s e v e r e  f a c  i a l  
i n j u r i e s ,  V e h i c l e  1 s u s t a i n e d  25 inches  of f r o n t a l  s h e e t  me ta l  
c r u s h  p r i m a r i l y  t o  r i g h t  f r o n t  c o r n e r  i n c l u d i n g  hood, g r i l l ,  bumper, 
and f e n d e r ;  r i g h t  hood hinge  s e p a r a t e d  *i.nd hood moved rea rward  i n t o  
w i n d s h i e l d ;  s m a l l  d e n t  on r i g h t  d o o r .  !:nergy-absorbing s t e e r i n g  
column compressed 3 . 7 5  i n c h e s .  Veh ic le  2 had damage t o  l e f t  r e a r  
mud f l a p ;  t r a i l i n g  a x l e  housing twisxed c l o c k w i s e ;  and l e a f  s p r i n g s  
came o u t  of both  mount ings .  D i r e c t i o n s  of impact f o r c e  12:OO 
o ' c l o c k  t o  V e h i c l e  1 and 6:00 o ' c l o c k  t o  V e h i c l e  2 .  

P o s t c r a s h :  S h e r i f f ' s  deputy  d r i v i l ~ g  i n  f r o n t  of V e h i c l e  2  
c i r c l e d  bacli and c a l l e d  f o r  a n  ambulancr?. Dr ive r  1 wanted t o  g e t  
r i g h t  f r o n t  door open which was locked ;.nd which he a p p a r e n t l y  
f e a r e d  would i l G t  open because i t  had pol:er l o c k s  and t h e  b a t t e r y  
was damaged. Ee  opened g love  conparxme lt v ! i t i l  i g n i t i o n  key ,  
removed a s c r e u  d r i v e r ,  and he and a pa,;serby p r i e d  open t h e  
r i g h t  f r o n t  doer' .  Surse who s t o p p e d  on..scene t r i e d  t o  s t o p  
Passenger  1 ' s  l j leeci ing;  s l ~ e ~ ~ i l f ' s  degvty  broi-~ght o - t  f i r s t - a i d  
k i t  and a t t e m p t e d  t o  a s s i s t  p a s s e n g e r .  Ambulance a r r i v e d  i n  10 
m i n u t e s ,  e x t r  i c a t e d  passenger  on bnckboilrd, t r a u s p o r  t e d  her  t o  
h o s p i t a l :  e n  ~ o u t e  t o  h o s p i t a l  Dr ive r  1 a p p l i e d  bandages t o  w i f e ' s  
f a c e  and a t t e n d a n t  a t t empted  cardiopulmonary  r e s u s i t a t i o n .  A t  
h o s p i t a l ,  D r i v e r  1 ' s  nose x-rayed,  b u t  llis hand wasn' t x-rayed 
u n t i l  two days  l a t e r .  Unsuccessf i l l  attctmpt made t o  r e v i v e  w i f e ,  
Only d e b r i s  was g r i l l  p i e c e s  and p i e c e s  of c a s t  l l ietal from V e h i ~ l e  1 's 
h e a d l i g h t  a r e a  found i n  median. No t r a : ? f i c  c o n t r o l s  n e c e s s a r y  a s  
bo th  v e h i c l e s  were o f f  roadway. 

Causa l  F a c t o r s  and Recommendations 

M a t r i x  C e l l  Exp lana t ion  

Accident  C a u s a t i o n  

Primary o r  P r i n c i p l e  Causes 

Dr ive r  2 a t t e m p t e d  i l l e g a l  tu rna round  on 
expressway median. ( D e f i n i t e )  

Dr ive r  2 changed l a n e s  wi thou t  a s c e r t a i n i n g  
r i g h t - o f  -way. ( D e f i n i t e )  

D Y ~ V P I ,  2 t r a v e l  i n g  i n  p a s s i n g  l a n e  t o o  slow 
f o r  t r a f f i c  c o n d i t i o n s .  ( D e f i n i t e )  



Matr ix  C e l l  Exp lana t ion  

Accident  Causat ion  

Pr imar v o r  P r i n c i p l e  Causes 

I n j u r y  Causa t ion  

Due t o  poor d e s i g n  of t r u c k  which c r e a t e d  
l a r g e  b l i n d  s p o t ,  coupled w i t h  poor mainte-  
nance of back window, Driver  2 unable t o  
s e e  Veh ic le  1 ( t r u c k  used i n  a i r p o r t  o n l y ,  
moved on ly  o c c a s i o n a l l y  f o r  i n t e n s i v e  
maintenance) . ( D e f i n i t e )  

Relevant  F a c t o r s  

S h e r i f f ' s  deputy  d i d  not  g e t  inadequa te ly  
l i g h t e d  arl11y t r u c k  o f f  highway; he should  
have t r a i l e d  t r u c k .  ( D e f i n i t e )  

Dr ive r  2 d i d  not  t a k e  i n t o  account  t r u c k ' s  
l i m i t a t  ions  ( b l i n d  s p o t ,  l i g h t i n g )  .while 
d r i v i n g  and maneuvering on p u b l i c  highway. 
( D e f i n i t e )  

A s  Dr ive r  2 e n t e r e d  p a s s i n g  l a n e ,  Dr ive r  1 
braked and swerved i n t o  median. ( D e f i n i t e )  

Lac!: of adequate  l i g h t i n g  or, Vehic le  2 
a  hazard .  ( D e f i n i t e )  

Vehic le  2 d i d  not  have o v e r r i d e / u n d e r r i d e  
p r o t e c t i o n  t o  d e c r e a s e  v e h i c l e  damage t o  
impacting v e h i c l e .  ( D e f i n i t e )  

Bad weather and poor v i s i b i l i t y  a  f a c t o r  i n  
a c c i d e n t .  ( D e f i n i t e )  

Narrow f l a t  des ign  of median encouraged i l l e g a l  
c r o s s o v e r s  a s  evidenced by numerous t r a c k s  
a c r o s s  median. ( D e f i n i t e )  

O f f i c e r  showed poor judgement i n  t r y i n g  t o  
handle a c c i d e n t  s i t u a t i o n  a l o n e  i n  mids t  
of heavy F r i d a y  t r a f f i c  . ( D e f i n i t e )  

Use of l a p  r e s t r a i n t s  minimized i n j u r i e s  t o  
Dr ive r  1. ( D e f i n i t e )  

Use of s h o u l d e r  h a r n e s s  would have minimized 
i n j u r y  and prevented  f a t a l  i n j u r y  t o  r i g h t  
f r o n t  passenger  i n  Veh ic le  1. ( D e f i n i t e )  

Energy-absorbing s t e e r i n g  d e v i c e  e f f e c t i v e  
(conipressed 3.75 i n c h e s ) .  ( D e f i n i t e )  



Matr ix  C e l l  Exp lana t ion  

P o s t c r a s h  F a c t o r  

Recommendations 

Emergency f i r s t  a i d  r e n d e r e d  immediately 
on-scene by p a s s i n g  r e g  is t e r e d  n u r s e .  
( D e f i n i t e )  

Encourage adop t  ion  of TSPS # 1 ,  P e r i o d i c  Notor 
Veh ic le  I n s p e c t i o n ,  which p r o v i d e s  t h a t  v e h i c l e s  
must meet s t a n d a r d s  endorsed  by t h e  N a t i o n a l  
Highway T r a f f i c  Sa f t ? ty  A d m i n i s t r a t i o n .  

Reeva lua te  postwar . I se  of army v e h i c l e s  on 
p u b l i c  highways. 

Emphasize p o l i c e  t r a f f i c  s e r v i c e s .  . 
On-scene p o l i c e  s h o l l d  unders t and  good a c c i -  
d e n t  procedure--tho.:ough a c c i d e n t  i n v e s t i g a t i o n ,  
t r a f f i c  c o n t r o l ,  f i : s t  a i d ,  and p r e v e n t i n g  
f u r t h e r  a c c i d e n t s ;  ? o l i c e  r e s p o n s i b l e  f o r  s a f e  
t r a n s p o r t  of s u b s t a n d a r d  v e h i c l e s  on p u b l i c  
highway. 

Dr ive r  e d u c a t i o n  c r a r s e s  shou ld  emphasize t h e  
dangers  of u n a u t h o r i z e d  v e h i c l e s  u s i n g  e x p r e s s -  
way medians f o r  tus ~ a r o u n d s  ; such c o u r s e s  
shou ld  a l s o  s t r e s s  t h a t  t h e  d r i v e r  is t h e  one 
r e s p o n s i b l e  f o r  a v-.hj.cle and s h o u l d  no t  r e l y  
on t h e  a d v i c e  of p a s s e n g e r s  i n  making d e c i s i o n s  
r e g a r d i n g  v e h i c l e  mineuvers .  

Trucks  shou ld  have o v e r r i d e / u n d e r r i d e  p r o t e c -  
t i o n  t o  d e c r e a s e  v e . ~ i c l e  damage s e v e r i t y  t o  
v e h i c l e s  s t r i k i n g  t h e  t r u c k .  





THE USIVERSITY OF MICHIGAN 
HIGNVAY SAFETY RESEXRCH IXSTITUTE 

CASE $AA-331 
CASE SUSISIARY 

- I d e n t i f i c a t i o n  

Accident  o c c u r r e d  on Ann Arbor-Dexter Road, an  open roadway i n  
-. s u b u r b a n / r e s i d e n t  i a l  a r e a  i n  Sc io  Township, Washtenaw County, Michigan, 

on Thursday,  January  4 ,  1973 a t  0833 h o u r s .  S i n g l e  v e h i c l e ,  o u t  of 
c o n t r o l  t o  t h e  l e f t ,  impacted t r e e .  D r i v e r  s o l e  occupan t .  I n j u r y  
s e v e r i t y  AIS code 02,  n o d e r a t e ,  non-dangerous. 

- Ambience 

Ear ly  day l i g h t .  c l e a r  , t empera tu re  3 4 ' ~ ~  r e l a t i v e  humidity 62%, 
wind v e l o c i t y  27 nph, from due w e s t .  Roadway g e n e r a l l y  d ry  w i t h  s p o r a d i c  
i c y  p a t c h e s .  

Highway - 

Rural  c o l l e c t o r  ?oadxlay, 22 f e e t  w i d e ,  2 - l a n e s ,  2-way, und iv ided .  
Road s u r f a c e  ? : , e l l - t r ;  i - e l l e d  a s p i ~ n l t .  normally \ se l l -ma in ta ined  but  show.. 
i n g  ravages  of winta:., ::?eather. s n o u l d e r s  of packed f i l l .  S t r a i g h t ,  
croiuned f o r  drainagf. ,  w i t h  +id grade  westwarC. No roadway l i g h t i n g  . 
Three  i n t e r c c c t i o n s ,  1.0 drive~?:a::s. and 50 t r e e s  w i t h i n  a q u a r t e r  mi le  
r a d i u s .  A t  a  d i p  i n  t h e  roadvay about  250 f e e t  s o u t h e a s t  of t h e  a c c i -  
den t  s i t e ,  a b lockzd < r a i n a g e  c u l v e r t  had caused some w a t e r  t o  run  
downhi l l  o n t o  roadma:. s u r f a c e .  T r a f f i c  had s p r e a d  w a t e r  b u t  not nea r  
a c c i d e n t  s i t e .  Accif;r.,nt h i s t o r y  over  .I$ y e a r  p e r i o d  i n  t h i s  v i c i n i t y  
i n c l u d e s  2 tu.0-vehic'rc PDO a c c i d e n t s  and 1 s i n g l e - v e h i c l e  in ju ry -p ro -  
ducing a c c i d e n t .  Thf, s i n g l e - v e h i c l e  c a s e  invo lved  c o l l i s i o n  w i t h  a  
f i x e d  o b j e c t  under  c ' e a r .  d a y l i g h t ,  dry  s u r f a c e  c o n d i t i o n s .  Accident  
r a t e  cons ide red  non : : i g n i f i c a n t .  

- T r a f f i c  C o n t r o l s  

Pos ted  speed l i c i i t  35 mph. Pavement marlrings c o n s i s t e d  of c e n t e r  
ye l low i n t e r m i t t e n t  3i t les  p a i n t e d  d:irinq p r i o r  summer bu t  ve ry  worn by 
w i n t e r  t r a f f i c .  So :nontrol symbols o r  s i g n a l s .  StarLclard 3 5  mph speed 
s i g n s  of good l e g i b i ; . i t y  a l o q ;  r o u t e .  S t a c d a ~ d  "So P a s s i n g "  s i g n s  of  
good l e g i ! ) i l i t y  t o  ri .ght of roadway about  100 f e e t  b e f o r e  a c c i d e n t  s i t e  
and Michigan y e l l o ~ i :  and b l a c k  ''No P a s s i n g "  pennant  s i g n  on l e f t  s i d e  
o p p o s i t e .  \Yarning a ~ ~ r o ~ s  s i g n  8 f e e t  s h o r t  of a c c i d e n t  s i t e  and o n  r i g h t  
s i d e  of road i n d i c a t i n g  l e f t  t u r n  cu rve  i n  roadway ahead.  

Veh ic le  

A 1970 Chevrole t  Nova, 2-door sedan ,  l i g h t  g r e e n  e x t e r i o r ,  b l a c k  
i n t e r i o r .  Odometer 30.4'75 m i l e s .  No p r e v i o u s  i ~ i s p e c t i o n  ( v e h i c l e  in -  



spec t ion  not requi red  i n  111). No power a c c e s s o r i e s ,  automatic  t r ans -  
miss ion;  padded upper instrument panels ,  a rmres t s ,  and sunv i so r s .  Lap 
b e l t s  and shoulder  harness  i n s t a l l e d .  Studded snow t i r e s  were mounted 
on r e a r  wheels,  No veh ic l e  d e f e c t s .  Last i nd ica ted  veh ic l e  maintenance 
a t  2 5 , 2 9 7  miles  w i t h  o i l  and f i l t e r  change p l u s  l u b r i c a t i o n  on June 8 ,  
1972. Damage t o  v e h i c l e :  8 inches of shee t  metal crush t o  r i g h t  f r o n t  

. .. f ende r ,  hood crushed and both hinges damaged, engine and t ransmiss ion  
mount sepa ra t ed ,  r i g h t  s i d e  upper and lower A frame dented.  King p in  

* . .. sepa ra ted  from A frame, lower shock absorber  mount broken, f r o n t  c r o s s  
.-. member of c h a s s i s  brcken and s t u b  frame ben t ,  VDI :03-RFEIV-3. I n t e r i o r  - .- damage from d r i v e r  ccntac t  included bent a c c e l e r a t o r  peda l ,  broken hea te r  
. .- d u c t s ,  broken lower instrument panel  near r a d i o ,  and loosened hea te r  

c o n t r o l s  . 
- Occupant 

Driver ,  38 year -o ld  Caucasian female, 63 inches ,  and 125 pounds. 
Had driven 5 y e a r s ,  averaging 10,000 miles  a  year .  Occupation: school- 
t eache r .  Was enrout t  from her apartment residence i T  Ann Arbor about 
3 miles  eas:: and was proceeding northwest on !inn Arbor-Dexter Road t o  
her  school 12 miles  zway i n  Dexter. Owned veh ic l e  3 years  and had 
dsiven i t  approximate 17 30,000 mi les .  Was ve:.'y f a m i l i a r  w i t h  roadway 
having drivel1 i!: sack cchool day f o r  pas t  thrcje y e a r s ,  Had completed 
a  d r i v e r  educat ion cclurse and had a  v a l i d  d r i v e r ' s  l i c e n s e  w i t h  no 
r e s t r i c t  ions .  Escep-:. f o r  l imi ted  experience i n  urban rush hour t r a f f i l : ,  
had dr iven i n  a l l .  t r 6 . f f i c  s i t u a t i o n s  and i n  a l l  k i n d s  of weather .  
Driving record c o i ~ t ~ i i n s  only one v i o l a t i o n  f o r  f a i l u r e  t o  s t o p  f o r  school  
b u s  which mas stoppecl off  roadway t o  l e f t  (See Driver Record, Appendix 
B ) .  Vision and gene ia l  11ealth normal. Had 8 hours s l e e p  t h e  night  be- 
fo re ,  was under no me,ntal s t r e s s ,  had usual  b::eakfast of co f fee  only.  
No a lcohol  or  drug i~~vo lvemen t  . Was wearing s e a t  b e l t  snuggly fas tened  
over seve ra l  l aye r s  of  c lo th ing  and t h i c k  f u r  c o a t ,  but was not wearing 
shoulder  harness .  i ' l j u r i e s :  both ankles  sp ra ined ,  l a c e r a t i o n s  t o  r i g h t  
f o o t ,  muscle sorenes!; i n  knees,  soreness  t o  neck and r i g h t  s i d e  of t o r s o ,  
s t i f f n e s s  of s p i n e ,  vieat b e l t  abras ions  on r i g h t  h ip .  In jury  s e v e r i t y  
AIS code 02, moderatc!, non-dangerous . 

- Standards 

The follouring Tlmaf f i c  Safety Program Standards (TSPS) and hIotor 
Vehicle Program Stnnrlards (lIVPS) were r e l evan t  t o  t h i s  case s tudy.  

TSPS 4 Driver Education, Driver was proceeding a t  t he  l e g a l  speed 
l i m i t ,  which was too  f a s t  f o r  e x i s t i n g  road cond i t ions ,  and 
was unprepa!:ed f o r .  sudden icy spo t s .  

TSPS 12 Higllway Design, Construct ion ,  and Maintenance. The wel l -  
t r a v e l l e d  c o l l e c t o r  roadway contained i c e  s p o t s  which had not 
been s a l t e d  o r  sanded. 

MVPS 201 Occupant P ro tec t ion  i n  l n t e r i o r  Impact--Passenger Cars .  Driver 
1 sus ta ined  i n j u r y  froni ,jagged edges of h e a t e r  ducts  which broke 
upon occupant con tac t .  



MVPS 208 S e a t  B e l t  I n s t a l l a t  ions - -Passenger  C a r s .  V e h i c l e  had p r o p e r l y  
i n s t a l l e d  s e a t  b e l t s  and s h o u l d e r  h a r n e s s  which met t h e  s t a n d a r d .  
D r i v e r  was wear ing  s e a t  b e l t  p r o p e r l y  buck led  which p r e v e n t e d  
h e r  from be ing  thrown abou t  t h e  c a r .  She was no t  w e a r i n g  t h e  
s h o u l d e r  h a r n e s s  s o  h e r  u p p e r  t o r s o  p i t c h e d  r i g h t w a r d  and 
folvrard a g a i n s t  t h e  s e a t  b e l t  which caused  a b r a s i o n s  t o  r i g h t  
h i p .  She a l s o  s u f f e r e d  s i d e  w h i p l a s h  t o  back and neck.  

- D e s c r i p t i o n  

P r e c r a s h  : A t  abtout 0830 h o u r s ,  D r i v e r  a l o n e  was p r o c e e d i n g  n o r t h -  
westboulld a t  l e g a l  syte.?d l i m i t  of  3 5  mph i n  r i g h t  l a n e  of  Ann Arbor- 
D e x t e r  Road. She baa j u s t  come o v e r  c r e s t  of  + i O  nor thwestbound r i se ,  
a t  which p o i n t  s h e  a p p a r e n t l y  l o s t  some t r a c t i o n ,  t h e n  sudden ly  came 
upon i cy  p a t c h  on ro ldway.  V e h i c l e  s t a r t e d  t o  s k i d  l e f t .  D r i v e r  unsuc- 
c e s s f u l l y  a t t e m p t e d  1 0  c o r r e c t  and l o s t  c o n t r o l .  V e h i c l e  s k i d d e d  a c r o s s  
roadway o n t o  s o f t  1e : ' t  s h o u l d e r ,  spun abou t  90' c o u n t e r c l o c k w i s e ,  and 
c o n t i l ~ u e d  s ideways  i : o ~ ~  a r d  row of t r e e s .  T i r e  marks and s c u f f s  on road-  
way and s h o u l d e r  c1e::ly i n d i c a t e  d i r e c t i o n  of movenl~nt .  No i n d i c a t i o n  
o f  b r a k i n g .  

C r a s h :  V e h i c l e ,  upon l e a v i n g  roadway,  c .?ashed i n t o  one of  a  row 
o f  pi l!eTFees v i t h  2 f o r c e  v e c t o r  of 3 : 0 0  o ' c l o c k ,  t h e  p o i n t  of c o n t a c ;  
be ing  t h e  r i g h t  fro;il  n h e e l  and f e n d e r .  D r i v e r  had t a k e n  no a c t i o n  all1 
appa~. .ent ly  j21'3~:3 beh.:nd n.l:?el. A f t e r  i m p a c t ,  t h e  v e h i c l e  p i v o t e d  s 1 i g : l t l y  
around t r r ? e  a;;u t h r \ : i  s l i d  r e a r x a r d  o u t  o n t o  r o a d  and came t o  r e s t  a s t r i d e  
t h e  l e f t :  e a s i b o u n a  1.ane. A t  impac t ,  t h e  b e l t e d  d r i v e r  was iilrown fo rward  
and t o  t h e  ~ i r ; t : t ,  s t l 1 n i n i n z  a y a i n s t  t h e  s e a t  b e l t ,  s t r i k i n g  h e r  f e e t  on 
t h e  g a s  p2cinl .  h e r  r :  gi l t  i e g  a g : ~ i n s t  t h e  p1ns::ic h e a t  d u c t s  w h i c h  b r o k e ,  
and h e r  ] .ef t  k:lee ag: i n s t  the r a d i o  i n s t r u x e n x  p a n e l .  Her r i g h t  h i p  
was b r u i s e d  by t h e  s c a t  b e l t ,  d e s p i t e  s e v e r a l  l aye r l s  o f  c l o t h i n g  and 
a  heavy f u r  c o a t .  S -  c !xa rd  w h i p l a s h  caused  s o r e n e s s  t o  neck and back.  
V e h i c l e  damage :!as c ~ n f i n e d  mainly t o  t h e  r i g h t  f r o n t  a r e a  and i n c l u d e d  
8 i n c h e s  of s h e e t  m e l a l  c rush  t o  r i g h t  f r o n t  f e n d e r ,  c r u s h e d  hood and 
damaged h i n g e s ,  s e p a . # a t e d  e n g i n e  and t r a n s m i s s i o n  mounts ,  d e n t e d  upper  
and lower A f r ame ,  k:  ng pi l l  s e p a r a t i o n  from A f r ame ,  broken lower  shock 
a b s o r b e r  mount, brokf 11 f r o n t  c h a s s i s  member, and ben t  s t u b  f rame .  VDI : 
03-RFEIY-3. I n t s r i o r  dr-image i ~ ~ c l u d e d  ben t  a c c e l e r a t o r  p e d a l ,  broken 
h e a t e r  d u c t s ,  broken l-oxer i n s t r u m e n t  p a n e l  n e a r  r a d i o ,  and l o o s e n e d  
h e a t e r  c o n t r o l s .  

P o s t c r a s h :  Afttar v e h i c l e  canie t o  r e s t ,  d r i v e r  s a t  and sc reamed ,  
"beca:lse i t  rclt ~ O O C ~  a;:d he1p.d r e l i e v e  t e n s i o n " ,  t h e n  honked h e r  horn  
t o  su~~;l!lon h e l p ,  :i~:d i ~ ~ ~ b u c k l e d  h e r  s e a t  b e l t .  When nearby r e s i d e n t s  
respolidcd s h e  a s k e d  1:hfl:i t o  c a l l  a:l ambulatlce, n o t i f y  p o l i c e  and h e r  
s c h o o l ,  and h e l p  her out  of  t h e  car  because  s h e  was a f r a i d  of  be ing  h i t  
by o t h e r  c a r s .  They i n s t r u c t e d  her t o  remain i n  t h e  v e h i c l e  and n o t i f i e d  
ambulance s e r v i c e  and p o l i c e .  D r i v e r  th rough  her l e g s  were  broken b u t  
she s a t  up r o  t u r n  o f f  l i g h t s .  Ambulance and p o l i c e  a r r i v e d  s h o r t l y .  
A t t e n d a n t s  checked h c r  f o r  f r a c t u r e s ,  a n d  t r a n s p o r t e d  h e r  t o  h o s p i t a l .  
She was x - r a y e d ,  t r e n t e d  ancl r e l e a s e d  t h a t  day .  T11el.e were no p o s t c r a s h  
f i r e s ,  explos io : - , s ,  o r  e n v i r o n m e n t a l  d c g r i s ,  o r  t r a f f i c  c o n t r o l  problems.  
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Causa l  F a c t o r s  and Recommendations 

The f o l l o w i n g  diagram e x p l a i n s  t h e  numbers used i n  t h e  m a t r i x  c e l l  
column. An a s t e r i s k  (*)  preced ing  a number i n d i c a t e s  a  p o s i t i v e  f a c t o r .  

Human 

V e h i c l e  

Environmental  

M a t r i x  C e l l  

Accident  Causa t ion  

- I n j u r y  Causa t ion  

- P o s t c r a s h  F a c t o r s  

*3  

P r e c r a s h  Crash P o s t c r a s h  

1 I 2 I 3 1 

Explanat  ion  

Primary o r  P r i n c i p l e  Causes 

Dr ive r  l o s t  c o n t r o l  on i c y  r o a d .  ( D e f i n i t e )  

S e v e r i t v  I n c r e a s i n g  F a c t o r s  

D r i v e r ' s  use  of s e a t  b e l t  minimized i n j u r y  by 
p r e v e n t i n g  her from c t r i k i n g  r i g h t  A - p i l l a r  
a r e a .  (P robab le )  

D r i v e r ' s  f a i l u r e  t o  use  i n s t a l l e d  s h o u l d e r  
h a r n e s s  r e s u l t e d  i n  [ler upper t o r s o  be ing  
thrown forward and t o  t h e  r i g h t  w i t h  
whiplash  e f f e c t s  t o  back and neck.  ( D e f i n i t e  r 

Re levant  Cond i t ions  

Roadway pavement, shaded by t r e e s ,  had not  b e x  
s a l t e d  o r  sanded t o  e l i m i n a t e  i c e  haza rd .  
( D e f i n i t e )  

Dr ive r  d i d  no t  watch f o r  i c y  c o n d i t i o n s  and w ~ s  
no t  p repared  t o  t a k e  c o r r e c t i v e  a c t i o n s .  ( D e f i n i t e )  

S e a t  b e l t s  caused a b r a s i o n s  t o  d r i v e r ' s  r i g h t  
h i p .  ( D e f i n i t e )  

Hard, sharp-edged m a t e r i a l  and p l a s t i c  sh roud  
on h e a t e r  d u c t  caused l a c e r a t i o n s  t o  d r i v e r ' s  
r i g h t  f o o t .  ( D e f i n i t e )  

I n s i s t a n c e  of pe r sons  on-scene t h a t  d r i v e r  remain 
i n  v e h i c l e  p reven ted  a d d i t i o n a l  I n j u r y .  ( p o s s i b i e j  



M a t r i x  C e l l  

Recommendations - 

E x p l a n a t i o n  

D r i v e r  educa t ion  s h o u l d  emphasize t h a t  
d u r i n g  \ i n t e r  d r i v i n g  c o n d i t i o n s  one must be 
a l e r t  f o r  sudden appearance  of i c e  on tree- 
shaded r o a d s  and be p repared  t o  t a k e  c o r r e c -  
t i v e  a c t i o n .  

- 
D r  i v e r  e d u c a t i o n  s h o u l d  b e t t e r  emphas ize t h e  
purpose  of and d e s i r a b i l i t y  of  wear ing  t h e  
s h o u l d e r  h a r n e s s .  

Heater  d u c t s  s h o u l d  be made of s o f t  y i e l d i n g ,  
non- in ju ry  producing m a t e r i a l  . 
Highway s e c t i o n s  which a r e  t r ee - shaded  s h o u l d  
be  moni to red  f o r  i c y  c o n d i t i o n s  and sanded  o r  
s a l t e d .  
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::oj.ved ci;>;:.l. <: v i  i! jcl.c!t:. t no  jscj8e i~,o.-i'?l! c l e  :!lac ic!c:li s ,  2 n d  one in-- 
\rolvc!d t lt;,c;t \rc'; :'LC:[ i : j  . T h i s  is no ;, cti:,; idci'oti i: 1;;1: Licul ni'1.y s i g n i -  
f i c a ~ i t  ac.c id211 l I.or::t-l io~; . 



1;: tr t ial ly s e p a r a t e d  fronl f i r ews l l . ;  7 i n c h e s  of  cr:lsh t o  top, l e f t  
a:id rigll-t r@oi  s i d e  rail:;  niici \vinds!iicld t l e ~ d c r  dni ,~ngcd.  Y D I *  : 
00-XGAO-2, Vell?.cii. 's h i . g l~  centel, of g r a v i t y ,  coup led  \ : l i th  
c a t a p u l t i n g  e f f e c t  of s t r i l i i n g  s l o p i n g  median,  a l lowed  v e h i c l e  t o  
1 9 a u l t  g u a r d r a i l .  

D r i v e r  , 58-year-old Caucas ian  male ,  65 i ~ ~ c h e s  and 160 pounds.  
I ' o ~ ~ t y  y e a r s  d r i v i n g  e x p e r i e l ~ c e ,  a v e ~ n g e d  35 ,000  m i l e s  p e r  y e a r .  
T ~ a v e l i n g  from v . w k  i n  F l i n t ,  J I ichigan t o  holi~e i n  Jaclrson,  h l ichigan;  
1 5  rx i les  froni o r i g i n ,  25  n i i l c s  fro:? d e s t i n a . t i o n .  F a i r l y  f a m i l i a r  
w i t h  v e h i c l e ;  ha( owned i t  one  ~ c e k  and 11sd d r i v e n  i t  600-700 miles .  
T r a v e l e d  r o u t e  t v i i : e  weekly.  No d r i v e r  e d u c a t i o n .  P h y s i c a l  co l id i t  i o n  
unknown, p o s s i h l t !  heart a t t a c k ;  men ta l  c o n d i t i o n  good. No a l c o h o l  
i i lvolved.  Unres.  . . r a i n e d .  I n j u r i e s :  3- inch f o ~ e h e a d  l a c e r a t  i o n ,  
m u l t i p l o  fractures t o  niafidible,  p o s s i b l e  c o n c u s s i o n ,  a b r a s i o n s  r ig l : t  
sicle of c h e s t  3 .:loi.les b e 1 . o ~  a x i l l a ,  mu1 t i p l e  r i g h t  r i b  f r a c t u r e s ,  
s i ~ ! i p l e  s t e r n a l  f . ? a c t u l - e ,  a b r a s i o n  and l a c c r n t  i o n  over  l e f t  h a l ~ d ,  
m u l t i p l e  f r a c t u i  .: s l e i  t c a r p a l  and m e t a c a r p a l .  I n j u r y  s e v e r i t y  AIS 
code 1.0, f a t a l ,  : , c v e r i t y  unknown. 

S t a n d a r d s  

The f o l l o w i ~ g  M o t o ~  V e h i c l e  Fisogram 3ta t ldards  (hlVPS) and Traf  .'ic 
S a f e t y  P rogra~n  S t andards  (TSPS) wrve  spec i f  i c a l l y  r e l e v a n t  t o  . t h i s  
c a s e .  

hIWS n"201 Occcpant  P r o t e c t  i o n  in I n t e r i o r  Impact-- 
Passenger  C a r s .  Padded s u n v i s o r  h i t  by 
d r i v e r  d e c r e a s e d  i n j u r y  p o t e n t i a l  (padded 
s u n v i s o r s  n o t  r e q u i r e d  f o r  m u l t i p u r p o s e  
v e h i c l e s ) .  

MVPS #212 Windshie ld  Mounting--Passenger C a r s .  One 
hundred p e r c e n t  w i n d s h i e l d  ~liount i n g  s e p a r a -  
t i o n  i n c r e a s e d  e j e c t  i o n  p o t e n t i a l  (3IVPS q21.2 
d o e s  no t  a p p l y  t o  m u l t i p u r p o s e  v e h i c l e s ) .  

MVPS $216 Roof Crush Resis tance--Passenger  C a r s .  There 
was s i g n i f i c a n t  roof  c r u s h  a t  w i n d s h i e l d  header 
(MVPS F21G does  n o t  a p p l y  t o  m u l t i p u r p o s e  
v e h i c l e s ) .  

TSPS fi12 Highway Design,  C o n s t r u c t i o n ,  and l l a i n t e n a n c e .  
Height  of g u a r d r a i l  s e r v i n g  a s  median b a r r i e r  
met c w r r e n t  s t a n d a r d s ;  l~owever , w i t h  s l o p e  of  
median,  cf fcc t  i v c  h e i g h t  of g u a r d r a i l  was 
n e a r l y  f o u r  i n c h e s  s h o r t e r  t h a n  r e q u i r e d .  

TSPS #15 P o l  i c e  Tra f f i c  S e r v i c e s ,  P o l  ice o f f i c e r  
a t  tclnpted cardiopulmonary  r c s u s  i t n t  i o n  on-scene , 

- - - - . - - - 

* V e h i c l e  Defolbmation Index (WI)  , ja a c c o r d a n c e  w i t h  recomme~ldcd 
p r a c t i c e  of v e h i c l e  a c c i d e n t  uclormation c l a h b i i i i a t f ~ i i  ,is s e t  
forth i n  SAE T e c h n i c a l  Repor t  J224a. 



lll.<>(t!,:; ..!,: 
--.... .-- ..-.-. Yclli.cl.o 1 n'cs Ll~ound 011 )I-14 by pa:;^;, passecl :;c:~!i:j .- 

ti':: .; I (:; t ~ . . . i f . ' :  n t 60 i:!ph (li!ovcd f1'0n out:; i tic ln!lc .kc: ills j.cIc 1 a l l ~  
I."(*:: ,.. 1 !> o a !  : l dc? 1 ? J I < ? )  , Rj gill, \,ilet-:l:; wcli t h r e e  fcr?t o f 1  y ~ ~ d v ~ y  
c),! : c) > , I ~ o ! I  2 ,.; > j 8  ifcerccl s h w p l y  t o  l e f  1 a.l)o\lt 90 feel: crossinl; hot I1 
! t 5 ;  a t I i t  . , Nol; having v e h i c l e  u n d c ? ~  co~ lx ro l .  
i l l  \ . j c l !  a t  io!i of trx:l'l'ic l aw,  Y i ~ y s i c a l  cvidcnce incluclcd 30 f o o t  
c.::'.: t i c n l  ~ ~ i i 1 . f  11.i 'ill 17 igh t  whe~! l s  on outsi t !e  shouldc7.r of eas tLouud 
'I ; :nc  a s  c ' ~ + i  - 7 t A : q  nt;i:-c:::j)i (1:i.i 'to r!b::.z j.il .vo?.cl~:'n:r; 28 f e;:t of c r i t i c a l  

I ; , : i I 1 : I u : c l  !.(I J'cc? t \ili t.11 ~*i:h.i whc!c-:l s cl: road\l!a~,r 
; . , <!.:, j V L ~ ~ >   it^.!^,!^^^,<! t,., , l 'C(;Oi ' .~(;( ; i ,  b ~ l ~ l - ~ ?  i l l . i i ; i f i ~ ;  &\i:ij:c1~ai]., 

C!r :~sh : \ 'ellicl.c 11i.l: median c u r b  \iii.l:h . ! e f t  f r o n t  whee l ,  impacted 
-.- .--... . . 

t0j1 el I.!< ,I i :>,:I 2iIr.i dj'c :L!. ri h '1 ;d't, f r o n t  C ~ d ,  mon~entuin c a r r  ie ( \  veil i c l ~  
. . .  ;\:Loiig ?,ad cyvc:~ ;:L,::i c:~'n:.l. T:'svclcd 40 f:l?t. i n  a i l 7  c r o s s i n g  i l l s i d e  

e;!r- i-i:o!ii:ci :l.,::icj, 1;i l ceii'ic19 l j  I:(? L?~.IC:I ~ v i  lrli I ~ f t  i . ro l~ . t  end, :?tart;cd 
7 '  c I a L ( 1  o . 1,2!c t 011 ::o outsiclc! ?. ;l;ilalt sIIo:II.c:c~, F'ZS 

" i . l ' j  1)]leclf1 IJ:,: dnl,!:. jccd I : - , .Ci .  ! ' r V ! ) i ~  i \:'hec?l 2;:l.t suupens i  011 , 111adc a 1;:: 
~o:~:! .  i n  Si1.f  s o ~ : t , i o a ,  ?.!!ti ca::!;! LO .vest :.;I l e f t  s i d c .  ?.).I-iver p a r ' c i a l l y  
::jc:cq l-!!cl ?,I t- i . i ; '~~-,qt; : l . i '  t i i i y  . r o l l  OL--L, clo.-.mi : i g h t  cl3o.y win do,^, c a r  I-01 l c d  
o\-c~.- 1ii.l.;. c~::!>!.cl;c?-;~ c? - ic .  t e d  n.i :I : r o l l  , l>r,iver scraped on i,igh.l; c,icie 
of (:!117;:; 2 j:~?!lc:; I~cli>;; ?.si'l.i6: I'--o:n doo:i7; i ! l j u r i e s  fro:n 1)c:ing c r ~ ~ s h c c l  
1 :  t I - .  1 I l i o !  ~ ~ u l t i p l e  f r a c . t u ~ . e s  t o  ma l -d ib le ,  
por;s.i tjl c! co7;cass iol, n!113 1. i p l c  ! l i g h t  r i . b  P c n z t u r o s  silflple st: :r:~aI 
~ J ' ; ~ C ' ~ . L I J : C ? ,  ;I  !>~risi > n s  nncl 1nc~r : l . l ; ions  ovci. lcf t h a n d ,  mul t  i p l c  f r n c t u r ' u s  
l ( ~ 1 ' 1  c n i ' p n ?  aliLl rlot-nc:i:i.p;~.i, R i $ : l ~ t  s i d e  -v;.l1iclc danjagc: 1 6  incbc?s 01' 
C ' ' i ' l i ~ ' : l ,  ~'i:i!t iinr.1 li.i:'L1,;! al-til A - ,  Cs-, and Cr;-pil.:lar dainage; f )rc!;?tal 
di,:l;i?::e: G i n r : l : e ~  she t3 t  m e t a l  c ~ ~ u s i l ,  hooG l a t c h  c!axngcd and reLeazt2d; 
l e f t  s i d c :  hood h i n g c  p n r l i a l . l y  s e p a r a t e d  from fi . rei i fal l . ,  d c r o ~ ~  l a t c h  
a114 A " ,  3-, and C-pj l l l ~ i '  ci;~!,~:!~;e; top :  scvsn incbc:; of  c r u s h ,  l e f t  . .  . 
L , I - , ~  ~ , i ; ; h L  2 D G ~  s iCLc 1.2,) 1 :,2 u ~ c ; ; ~ l . ~ > d  ';i,ci t ? ' ~ : . i , ~ ~ ~ ! d  , - ; ; i~~cl ;~l~ie l .c l  l - ~ i > i ; d ~ r  
dall;ng,ecl. D i r e c t  ions  of f o r c e  u i ~ c l a s s i f  i a b l e  . 

P o s t c ~ n s h :  1Vashtcnnw County s h e r i f ' i ' s  deputy  happened by - - -- - . - - ---. 
iml;lc:iti n t e l y  on-scene ,  t r i e d  ca~:c!iopulmonary r e s u s i t a t  i o n ;  ;-,~obula!lcc? 
a r r i v c d  i n  5 ~ ~ l i i l ~ t e s  and nttc~mp.tc.cl t o  r c t  i v e  h i m  on way t o  h o s p i t a l .  
D r i v r : ~  dca.d on a:#ri:?nI a t  l l o s p i t x l .  No f i r e s ,  e s p l o s i o n s ,  o r  ei'iviron- 
~i;ent.nl p170blems. 0tll.y d c b ~ i s  g l a s s  from s i d e  wiildows and \1,irdstiiel.d. 
Xo t r a f f i c  c o n t r ~ l s  n e c e s s a r y  a s  v e h i c l e  cnme t o  f i n a l  res t  o f f  
iloadv:ay . 

l'hc f o l l o w i n g  diagram e s p l a i i l s  the numbers used  i n  t h e  i i l a t ~ i x  
c e l l  c o l ~ u ~ ~ n .  An a s t e r i s k  (*) p r e c e d i n g  a nunlber i n d i c a t e s  a p o s i t i v e  
f a c t o r ,  

Iluman 

Vc h i c  Ic 

Environmcn.ta1 

P r e c r a s h  C r a s h  

L I 



j;;::C':i'il,;~ 01: j t ~ j  t!?:s 1 ; > j ~ (  <. LiY:C, \ : ~ h l ~ ! . r !  
1l:icf hj::h ( ' i ~ i ~ t c ~ '  c ! j '  g: , : t \  i ' i . ~  211~1 i g , h  body 
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'I'IIE UNIS'ERS T'I'Y OF 3IPCIIIGAN 
]ii(;Ji\\A'; ~ ; ~ , ; ~ ' ~ ' ~ P  RESCL\iGciI ii;STI'iUrfE 

C.\SE f .4A-233 
CASE SUIIbIARY 

ilcc:l.c!t:n t occul': c(? oi? c.:.;prcss\s:! y US-23 i n  1Corth.f i e l d  Townsllip, 
\Yaslli;cll;;i:: Co;~!:t!'! li i~iiS!:a;i, 011 '~:'eclne.:rl:;y, Jnnu?.ry 1 7 ,  1973 a t  
' 2 - , , 0 . ;.~ .-, ,. I : :  I s i i . / i , i l  a .  Sj .ngle  
vohi.clt: i:!;p:~c ti.(! . , i i ; ~ i ' ~ i r , r ; i l  and b:>ic:gc., InJury sever i t ,y  AISs 
code O J . ,  minor. 

Day1 i. ; l . :~t :  \I, j 1~6j7,  variu! a n d  suiln;:.; sca t tc i7cd  \lazy clcilds.  
Tcmpcre? i t ~ c  +I0, i (>'!at ive i i ; j l ;~ id i iy  58$, wind 3.4 n p h  f rox s o u t h ~ ~ e s t  
Road~l;:%y dry . 

UB..%I; t!...l:~il,. di.vir!cd cspl'cssv:ay, encb s e t  of lanes  24-f e e t  
Jy i ,-; I , . i  , <. .: I :  . t i  i d ,  :;o::r:s:a(. svi7:F;:ce well .. t raveled  
coiic::.~ i c? ; silou'l:i;.: :: :~F:!I!I;\;.'~ : outsic!? SS.-i  ,.nei v:i c!e, i n s ide  3-f e e t  

, . w i d  -! + 3i::Ii ::.- i.;:::!! !:;.:,i~ C ; ~ ; I . ~ ~ I  o ! )  (ti the!:,' 5.i dc! CI.! k ~ ~ i c l g e  1eadi1;g in.ko 
1 i . c i ! I  i i . t . St::l;cinrci 22--.inctl s i n g l e  g u a r d r a i l  
cx.i;i:nclcii ~i , , ly  i J ' ,  s I . . ? ,  i d , .  o;., tll s i ; :~  :; ;clot cci.<-- 1." ., - ,,,dc ,i.d .to p a r a p e t j  . 
i L j ,  , . c h 1.2" s 14l' ! . o ; I c ; * * ~ ~ c  p i e r s ,  10 f e e t  011 

cenl;c~-.  ?''hey Y:.~.-'C. q8' '  ! ~ j  :;'.I ?'i'i)lil s:il'i':icc: o f  l~oncieay niounled on a11 
r- 8'' hi;;\) cu:xb. I 3:. l ,al . l  ist(- m::s enst nll~mircun;, 1:oacls:ay su:,crelevate i 

a t  c : ~ ~ r v : t ,  crcwncr.1 .Yo2 d ~ r ~ i t ~ a ; c e ,  !:.l'acic: l.gO t o  t lle s o u t h .  No a r t  i- 
f i c i  a l  li.g!l.i i n g ;  : b , i - i  h i n  a q~i:~-r. t e l  -xi'! e ratlius c):le interchange,  no 
d r  i~'t';:'t?y:;, j .nto~~, ' ,eci; ions,  u.t l l i t y  po:Les, or t s c e s ,  Search of 
acciciciii, cl;c'i:a f0.i' January 1958-,Tune 1972 :;il~-~l'{-!d 20 cases  within 
quarter--:::i! e ratl ius of acc id tsnt  s i t e  (avc!.agc nu111ber J:or s i n g l e  
s i t e  i n  (;-year !~i! l , iod) .  I?l?vcn werc sin!:l.c-vehicle acc iden t s ,  
s i x  t v o - ~  eliicl(:, i;:.o tlirec.-aviitiicle, anc! o~ ic  four.-vetiicle. Six 
cnses wcru o u t  o f  c B o n t r o l !  f o u r  reax' cl:d, four r i g h t  angle ,  t h r e e  
hoad-on, two f S.sc.ri ob;jec.l;, 211~1 one co:t l is . ion ~ < i L l l  d e b r i s .  

Speed linlit p o s t e d  70 n:ph rnasilfi!:!.~, 4 3 ntph ~nininiu~n, S o l  i d  white 
cclge dcl.iilt?a t o r s ,  ilitcilmj:t ti:11 t w h  i t c  ccn t :x  l i n e ;  pavement markings 
worn. 3u s igns  o l  s i g n a l s ,  

Vehicle 

Passt~ngel' cn l ' ,  1973 Clieiyl.olct Veg:i Kanmbr,ch ( s t a t i o n  wagon) ; 
mi?diunl bl:;t? C . S ~ C ~  i cl', 1,ln::B i 11t.c~ l o A 3 ,  oclo~net~l- 1 , 2 3 2  mi les .  No 
i l l d i cn l ; io : :  of VC!:: . c i~ j ~ i s l r r ~ c t i o ~ l  i ])cl*iotlic 1;cilicle inspect ion not 
-_II_.--- 

* American Jleciicr~l i 2 ~ ; ~ 0 ~ l n t  j 0:1 i\ilbx.cvia i c d  I ~ i j u ~ y  Sca'lt. <iiS) , 



1 t.c!~!;.i 't:c! 5 n ::!i.chiza1:) . P,~ltomat i c  t r an smi s s ion ,  no paver ~ c c c F ~ : ~ o ~ ' ~ C G ,  
. ? 

: , I _ .  L ;  ~: , : ? : . i  L i;z.i~??. 11~1 ~ Y I I T C ! S  L:, p ~ ~ ~ i d ~ ( 1  ( s ~ J I I Y ~ ; . ; G I ' ; ~  ~ ~ 3 t .  j>t~CId~;d) , 
p: ; ;. i. to)-::;o n r ~ d  i.ap l :cl t  rcsti'zt i n !  s avai l .nbl  o ,  No l r e h j  C ~ C  c le l~:~7ts  
c , ~ . .  . I  . So l3ccorded :nn i ntcna-incc . S ides\l:i]-~c daina!:c t o  lo~1:er 
I l [yil; sjcle, kic;;tvj- C ~ L I I ~ Z ~ C  t c )  ri.;::'ht iTear  coync?17, l e f t  r e a r  a x l e  
sr;ii::f .! l j ~ ~ l : t ? ?  <'ii~:'.:L t n i l l c  ica!!at;c. V.iilnar8y VI)I* : 06-I3RAV--4, s e co l~da ry  
I'll1 : ~2-~l~D: '~ls- l  ' 

Di'iver ! ' , ~ - ~ ~ c I Y . - c I ~  lI Fciqalo Ca~.~cnsint.r,  68 inches  and  171) pounc?~ .  . . 
j r ' i i .1  1). ,:)I\. (qj7i..,,r :l!:, 5 > ~ c ~ ~ . \ ~ : ; ,  ::.~~(:~:a~yi:~;< 8 !  000 l ? \ i l e s  p e ~  year ,  ' r ~ ; . \ , ( h l  j ~ j ; ;  

i i  (;;:I, ;,!)yolntrm..;:i; ..:i i l - i  soc!i;:l ~:orl ;cl '  i n  !lomc?ll, ?,I i ch igan t o  1ilo.tiicr's 
liome i n  Atin Ar'bol'; 19 mi:Les froin o r i g i n ,  10 mi l e s  from d .es t i l~ ; i t ion .  
\'ei~ijc:!c~ be lo i igcd  t o  s i s t e r ,  d r i v e r  had on ly  d r iven  i t  2 5  mi les  Fr) 

1 1  : ,  1 Y i t  i t  , ~ 'an i j . i i a r  w i t t i  a r e a ,  drove r o u t e  sevel 'nl  l. il,,r~s 

~ , ~ ? ~ ? l ; l  !: i n  inr; . ;  : i - i~~ee  m t i ~  i-hcl , No (!river edi~r :a t ion.  Physical con... 
ti i t j.c,.; p o d ;  r;:ca.i,s.i.iy under s t r e s s .  No a l coho l  invol-;led. Iii.:c;t.!'ai~~t:~r~ 
I I ~  ].a,: ije'!.t . I n , j ~ . ~ ~ i c ~ s  : co~ltusion: . ;  I . a t e ~ a l  a spec t  bo t k ~  uppel' ar,nis , 
col;'r.uxic):ls 1 a.lul'r.1 aspec-1. 1.ef i; i;hig::h, co:lt\l:;ioils both lrnces, s:l>'i!l?k.!:c' 

-Lo lii:rl?t s i d z  : i n c ?  back, : oreness l e f t  sj .dc of f a c e .  l ' n j~u ' y  scvc:c:.i; 
AIS c:?de 01 ,  ~ : l i n o ; ~ .  

Tlie .Eoll.o-;!j.nll; Yotor \'c:hicle I-';,ogranl E '  andards (:;iVPS) and 
'fs;i.t.'f i c  Sa f e iy  Ij~ogi'ain S i  andarcls (TSI'S) we] e  spec i f  k c a l . 1 ~  re lc \? ;~n i ;  
t o  this c s s e ,  

I,lVPS r" 1.0 1 Cont ro l  Loca t ion ,  Idcrl ::if i c a t  i on ,  and 
l 'dcnt i f  i c a t  ion--Pa:;se~?f:e~ Ca r s ,  j lu l t  ipurpose  
P ~ s s c n y ; e ~  VohS c l e s  , ?\.YI:C:!~S , and J3uses. 
D r i v e ~ ,  was un ih in i l i s~ :  w i t h  c o n t r o l s  and 
acc iden t  v e h i c l e .  

bIVPS #202 Head R e s t r a i n t s - - P a s s e ~ ~ g e r  Cars .  I n t e g r a l  head 
r e s t r a i n t  h i l l  i n t o  s c a t ,  coupled u i i t , h  s p a t  
back deformat ion,  helped reduce p o s s  i b i l i - t . y  
01 wll ip las l~  i n j u r y .  

?dSPS ri207 Ancho~age  of Seats- -Pa: ;sengi~ Ca r s ,  b Iu l t  ipuirposc 
Passenger Veliicl-es, T r l ~ c k s ,  and Buses. Br iIycr ' ; 
sca t  relnaiued nnc\lorc?d t o  f l o o r  d e s p i t e  sc:verr? 
s e a t  back defol-lnn t i o n ,  

IIVPS $301 Fuel  Tanks, F u c l  Tank Yil lcr  P i p e s ,  and Fuc l  
'ranl; Colinectioi~s--Passc?nger Car s ,  Fue l  3 enkcd  
fro111 f l o a t  nssc.:nbly foz  f u e l  gat1g;e because of 
s e v e r e  tank deformation. 

TSPS 8 4  Dr iver  Educai.ion. Crash stlows i nhe ren t  d a u g c r  
of cl~ivin::.  w1lil.e ui:der s t r e s s  and  a l s o  t hc  
pruclence of nc.i]u:~ j.nt i n g  oneself w i . th  t h e  co1-i- 
t r o l s  \\lllei! d~ i17 ing a  s trnl lfe c a r  . 

---- 
* Ychiclc Def orl,iation Indc?; ( \QI )  , i n  accordance w i t h  reco~nnen(lc!cl 
pl'ac l ice  of vc l i i c le  n c c i d r l ~ t  clof o ~ ~ n a t  ion c l a s s i f  i c a t  ion ns se'i f ol'tll 
i l l  S.\F; Technical  Meport J22'la. 



TSPS $12 I I i  ghv;ay Des ign ,  C o n s t r u c t i o n ,  and h1aintenanc.e. 
G11arclrai:l of ~;ub:- ; tnndard cle:; i.gn and ajas n o t  
att iached t o  b r i d g e  (however,  d i d  no t  i n c r e ~ s c  
s e v e r i t y  of a c c i d e n t ) ;  f r o z e n  mound of  d j r t  
i n  f rant ol' g u a r d r a i l  could  h a v e  l a u i ~ c t ~ e d  
vcll ic l e  ; i ~ y  j.cIge mounted on c ; i ~ ~ b  dnnger~ous . 

TSPS $15 P o l i c e  T r a f f i c  S e r v i c e s ,  S t a t e  po l iceman,  nlio 
was st .opl~il l i .  t r a f  f i i :  from d r i v i n g  i n  i n s i d e  3::!.1e, 
l e f t  a s  soon a s  v e h i c l e  was removed from roadway 
but  h e f o ~ e  danger  to peop1.e and vehj.cJ.es c l o s e  
t o  road  was o v e r ;  wrecker w i t h  c a r  p u l l e d  o n t o  
road-,yay wi thou t  s a f e g u a r d s .  

T){?scr i p t  i o n  ---. ----.. 

P r e c r a s h :  1073 Vega southbound i n  01 t s i d e  l a n e  of expressway -- - 
lJS-23, ti'avc.Ting a t  G O  mph. D ~ i v e r  leanec.  riowll t o  a d j u s t  a i r  v e n t ,  
velii.cle d ~ i f  t e d  o f f  ~~ondway  nilto r i g h t  sht u l d e r  . Not h a v i ~ l g  v e h i c l e  
undar c o i l t r o l  i n  vio'la.l;ion of t r a i ' f  i c  1 ? v 1 ,  

Crash :  Veh ic l e  s t r u c k  g u a l l d r a i l  and t r a v e l e d  a l o n g  i t  s i x  
f ee t  -e be ing  d e f l e c t e d  back o n t o  roatlwny. V e h i c l e  r o t a t e d  
c lockmise  150', c r o s s e d  b o t h  1-anes of t r a . l f i c ,  impacted b r i d g c  
parape% w i t h  r ig1 . t  r e a r  co17nes. Came t o  , i i n a l  lvest i n  westward 
o . ~ ~ i e n t a t i o n  i n  m. .ddie  of ronclway . Dri.ver moved r i g h t  a t  i n i t i a l  ilnpact 
w i t h  g u a r d r a i l  and aga iu  t o  t h e  rj .ght dill' ing i r eh i c l e  r o t a t i o n .  
R i g h t  1.ea.r impac '; t o  b ~ i c l g e  caused  s e a t  11 ick lock t o  bre2.k l o o s e  
and d r i v e r  f e l l  back,  up,  a;id t o  t l le  r igil l ;  w i t h  her head l i g h t l y  
impact ing  roo f  r a i l ;  s h e  t h e n  rebounded f ~ r w a r d  and t o  l e f t ,  
I n j u r i e s  i n c u r r e d  on b r i d g e  i~ i lpac t  d u r i n g  d r i v e r  ' s  r ea rward  mot j.011 
and yebound.  R i f ~ h t  arm b s u i s c d  on s i d e  of r i g h t  s e a t  back;  13 ight  
s i d e  and back so2:e from impact f o r c e ;  r i g ~ t  s i d e  of f a c e  s o r e ,  
p robab ly  from im;~ac t  ing  r i g h t  s e a t  back;  knees con tused  fsom s t r i k i n g  
ias txument  p a n e l ;  l e f t  arm and t h i g h  b r c i s e d  on l e f t  door a t  rcbc~und.  
Vch ic l e  damage: on l e f t  s i d e ,  B - p i l l a r  p a r t i a l l y  s e p a r a t e d  a t  roof  
and a t  b e l t  l i n e ,  D - p i l l a r  p a r t i a l l y  s e p r a t e d  a t  r o o f ,  door l a t c h  
i n o p e r a b l e  because  s t r i k e r  inoved rear lvara  w i t h  ~ - ~ i i l a r ,  reaj: wheel 
b e n t ;  rea j -  nx1.e s h a f t  brolte; f u e l  tank s c v e s e l y  deformed, fuel .  
I.eahed fro111 f l o a t  assembly f o r  f u e l  gauge;  r i g h t  s i d e ,  upper  A * - p i l l a r  
d e n t e d ,  upper and lower B - p i l l a r  and uppcr  D - p i l l a r  p a r t i a 1 l . y  
s e p a r a t e d ,  lower D - p i l l a r  t o t a l l y  s e p a r a t e d ,  roof  s i d e  r a i l s  
buckled  a t  13- and D - p i l l a r s ,  door jamll~ed c l o s e d ,  r e a r  v!hcel b e n t ,  
D i r e c t i o n s  of f o r c e  6:00 o ' c l o c k  t o  r e a r  of v e h i c l e ,  12:00 o ' c l o c k  
from s i d e s w i p e  t o  g u a r d r a i l ,  

P o s t c r a s h :  Pas se rby  opened d r i v e r ' s  door and he lped  her t o  
e x i t .  % h e  v e h c l e ,  Both s t a t e  and coun ty  p o l i c e  a r r i v e d  i n  about  
e i g h t  minu te s ,  ambulance c a l l e d  bu t  t u r n e d  back, no f i r s t  a i d  g i v e n .  
Policelnan drove d r i v e r  t o  lier mothe r ' s  home i n  Ann Arbor .  No f i r e s ,  
e x p l o s i o n s ,  o r  env i ronmen ta l  probl.ems . Fuel  leakage on r o a d ~ i a y  
c r e a t c d  possib1.e f i r e  h n z n ~ d ,  f i r e  depar tment  n o t  sunllnoncd t o  hose 
i t  away. One s t a t e  pol iceman s topped  t r a f f i c  i n  i n s i d e  l a n e  u n t i l .  
damaged vehic le  moved o f f  roadway. 



ry;il~:;al F a c t o r s  and Rccomnlendat ions 
..--_I --.. 

The  fol lowir ig  d i a g ~ a m  e x p l a i n s  t h e  i~ur~~lsers u s e d  i n  t h c .  ~ n a t r i x  
cc31  c o l u i ~ ~ n .  An a s t e r i sk  ( * )  preceding  a  number i n d i c a t e s  a p o s i t i v e  
f a c t o r .  

Precrash  Crash Pos tc rash  

Vehic le  

Env i rcnmenta l  

I , !a t~ i x  Cell  Explanat  ion  

AccS den t  Causat  i c  n .-..- - 
Primary o r  P ~ i n c i ~ l e  Cause 

In,jury Causat  i o r  -- .- 

P o s t c r a s h  F a c t o r s  

Dr ive r  d r i f t e d  o f f  roadway t o  r i g h t  w h i l e  
a d j u s t i n g  a i r  v e n t .  IDef i n i t e )  

Relevant  F a c t o r s  

Dr ive r  u n f a m i l i a r  w i t h  v e h i c l e .  ( D e f i n i t e )  

Dr ive r  under stress over f i n a n c i a l  d i f f i c u l t  i c s  
and i n a b i l i t y  t o  f i n d  job.  ( D e f i n i t e )  

Loca t ion  of f u e l  t ank  near  r e a r  bumper a l lowed 
f o r  l i t t l e  sheet me ta l  damage b e f o r e  tank  was 
damaged, (Def ini t e )  

Use of l a p  b e l t  min in~ized  i n j u r y  t o  d r i v e r .  
( D e f i n i t e )  

I n t e g r a l  h e a d r e s t ,  combined w i t h  s e a t  back 
deformat ion ,  reduced whiplash danger ,  
( D e f i n i t e )  

~ u e l  tank l e aked  due t o  s e v e r e  deformat ion  
which loosened f l o a t .  ( D e f i n i t e )  

A f t e r  damaged vehicle removed from roadway, 
inadoquate  warning t o  approaching t r a f f i c  
t h a t  behicle and people s t i l l  near  a c c i d e n t ,  
(Definite) 





Act i t l e l ~ t  o c c ~ i r ~ ~ d  on Geddes Ro>d i n  S u p e r i o r  Towi~c ; !~ ip ,  . . \Y,?si?-i;ei:;.,: Coiiti t y  , .., j c i ~ i g a ~ ,  Cjrl Fr  ici?.y ,Tanuary  26, 19'73 at 091 5 
hcurs.  0l:c:: :i'o?.c*: A:: S P C ~  j.:?ii i n  ~ ' u s j . r \ c i i t i n l  z r e a .  Si::;::I c vell icl .c ,  
1 .-, , , . , i n  i. . . ~i ~011~~3'01 , 'I : l j  i l i ' ~  :~i'; 'v~:l'i.iy i: JS* code 01, minor . 

U C l ' i g h t ,  suur!g (lay; -te:ll~?~a-iu!:e 40 , r e l a t i v e  i~wnidi . t :~(  S4$ ,  
wix:d 4 1111.;li f rur i  r;cilr;h-1::r;esi. I:oaciv;rty i cy .  

Gedd?s Road i.s Li!:o--1:~ce ~ ; ! a j o r  a ~ t c s i ~ . l ;  each l a n e  l! . 5 f c s t  
widc .  ;lo J l v i   do^, S c ~ f  ace ?:.ell-.t:'svcI.ed nsp11::l t . C~.~::vel 
sho:i'lclc:';:; cr:.st~>i)u;-:il shouldi:ir three i e c t  v . i d c ,  v:c~:cbound s h o u l d e r  

{ r; ', .,,; :: , 7 3 . 5  I c c t  \:'icic, . ,.. : ~ t r : x i g h t ,  l c v c l ,   tied ].a0 t o  west. Yo 
a : .  I : ,  Y , i t ! ~ i l ~  qua!. t c r  riii.2cl a r e a :  1.5 cix8i;.c?ways, no 
iutei.'scc-i5 oS!s o r  5 i i  t.';":c:l?:;~~::;c:;, 10 1.1 i i l - i t . ;  p o l e s ,  hezv i1.y clc,ocled. 
Da-i:~ c~.,ii.:~i::; 4.; ;/<.::.I's c:h~~-;.i:d 15 accjc::?:it:; C;!;dci~:? j'lj~nd iil a r e a  
of .k]li.s ;':c:c-i.c!]ell i h i  i ; ~ : .  :;i>: of %~:i:i~:r:ii t~ ' , i C i 8 C  Y i:;ht i i ~ i ; ? ~ ,  SOUY 
I,ead-.o,t, i;li:'ee r,:;:?-.c;ld, and two o u t  o:!' i ' ; l l t ~ ' 0 1 .  A l I L  b11.t t h ~ ~ e e  
,too'; p1;.,.c!p j : - ~  t h 1 3  : i l i ~ ~ i ' ~ ; ( ? ~ l j O n  w i - ~ i l  T,iS-2::;: t l ?e :~?~f0 i7 t? ,  t!7c!:e is 
no s i g n i f i c a r ~ . t  acc iden t  d a t a  a t  the c x a c t  l o c a t i o n  of t h i s  case. 

T r a f f i c  C o n t r o l s  

Specd l inl i t  pos ted  110 mph. \8orn yel ' tow doub le  c e n t e r  l i n e ;  
no o t h e r  pavement I : ; ~ Y ~ ; I , ~ ~ s .  "Speeci L i l i l i t  40" and "Do No-t P a s s v  
s i g n s ,  a l l  co !~ io~ :~n  t o  s.tantln~:d. No s i i :n~ ,  1s ;;. 

Passenger csr ! :1.973. Pc)nCi ?\c Tc;npeut 'r-37 ! 2-door h a r d t o p ;  
avocado g ~ c c i l  cxt;c; j o r ,  l)lac:li .: i n y l  l .op, 1i:;ht: ;;!.c-cll ini;er. iol' ; 
ocir;l:!<? Ley  111, 0 5 5  ~ 1 . i  2 61s. 10 f . l i d i ~ : ' . ; ' i ~ : ~  o:t i i l . : ~ i > ~ ; ~  i j  C ; i  ( ~ ~ e l ' i o d i ~  11l~t0l t '  

I e j I I i 1 :  i i i ; '  , AuColnnCic t ranc;miss ion;  
poiscr st e o ~ i . n g :  p;~.cl:i~i! i~i.~;I-.l~tlr. l t . l~t pa:iel, s u l - : v i s o ~ s ,  and  ni-m1:ests; 
17,1eyj7 ligkzt pac!cliuy on d o o r s ,  1,213 1121'2s anti uppel '  t o r s o  r:.cstraillCs 
a\railab].ti ,  1ns.l; 1-c c:ordc:cl n!:! i n i . e ~ : i ~ . i c  a t  13, 6 3  5 irli les 0~ D:>c~:itbcl' 30,  
3.973; i ilc1u:led c ) i l  ;~:.lci o i l  I'il.tci'. \'cl;icle i -~nt i  ncvcl' had tune-up;  
d r i v e s  cl?*i;:ecl c ; t a  s-L:!.llcd occnsioi:a!.l q'. \i'llt:u s t a r t e d  i n  towing 
y n ~ ~ c l ,  vcliicl e ic!lc,.i i ' ~ i r 1 . y  i13ell. 1 : ; :  l-i?:ch s l i c ~ t  met:nl c r u s h  
on I c I t  f r o i l t  ccrl-;;el1, 10 i nches  of C J . ' U S ~ ~  t o  r i g h t  fl'onl: f ende r ,  
------------- 
* A~ncr icnn :!edicnl , l s soc i :~ t ion  t:bl-isevinted In , ju ry  S c a l e  (AIS) . 



D:'i'cic~, 37 yc!al's o l d ,  fe i l la lc ,  Hl.ac':l:, Gf ;  inchcr; and  1-60 poui lds .  
Se\?(:nt?cil ).ears a ~ i v i n ~  ~ s p e r  i e~~c :c  a\'e~t:q.gj :A:; 7,  O O i i  m i 3  c s  pejl y e a r ,  
r ,  Il'c?.f:'lii?;; fro::  hc!~~!c j.n l l i ! i roi t  s\~LS:tl~l) t o  c.oslr i n  ?,!ill ,Arbor;  I 6  . , ~ i i l . : .  1 :  0 . 1 ,  6 . 1 1  j IIy.c! c)\~v,:ud vchi.cl.e 
2 : : i i i 1 ,  05,; ; ~ i .  ij:id .i.t.,l ,., , i.ed t7(.;~~t-c+ (1ai.Iy f ~ j :  . , \. CJ.;;~: .  5 ( 3 ; ~ : : ; ,  L:G ( l l : i i 1 ? i '  ; :.':L~c:LL~c>!I, IJI;:-.jic!?.l 2 i - l~ !  !:!:!:l!;;il c2ficIi Lj.011 

; ;ooc~. o L C  . I .  , I;,;. P S L Y ' ~  - : ( 1 ,  I 5 : S U i ' C l i C B S  

t o  head,  s p i n e ,  arms, left 3.eg. In ju ry  scvcri1:y :\IS c o d e  0 1 ,  mi no:^, 

'I'1.i~ f CJ~].C~!. j : ! g  ),lo L O ) '  '{r>h{.c::! e p.i3~;~:j'p,ll~ stall i j-*i:~J,;  (!,Il,:PS) 
T r a f f i c  S c f e t y -  l?li,::in;:.,; St.-;i;c!ni:cl ( 'j '!<i>;,) y;cyc :;j2e(;ij:jca],:~y re]cl~a,1t 
t o  tlli:, cnse. 

~ s p ~  7 4  Driver l ;ducnt . io~?.  I)? l c  i?~'  e e u c : r ' i i a i ~  COUL'SCS 

shoill d j.nc'lud$ i n f  o:13~~,:.t ioil  on  1-12:; i c  vehicle 
lna iutenailcc nrld p~ i.nc:.plos of o p e ~ a  t i on .  

Dcscr ipt i o n  -.---- 

P r c c ~ - ~ f . : b  : 'Jc?!licl c wes'tbou~:cl 011 Gr_~dc?!;r; l!,ond nt 40 n~ph .  Cilglre 
---. . - ----. . . 

stallc;i,::.!ici ::itho'iil: po\!;el1 s t e c ~ ~ i n ; ;  (11~i.~(.:;, b : ~ d  c i i f f i c u l t y  s t e e r i n g .  
Vetiicle then s?;icicicd on patch of icc: ?:Id j . c : ; ~ i ;  o f f  ~onc.i l j rag o n t o  r i g h t  
s h o u l . d e ~ .  D):ive:: s c e o l t e d  h a r d  bncl: 0;ii.n ?30zc?v;ay, crosseci bo th  t r a f f i . ~  
l a n c s ,  vccnt i:~! o ens l-i.-ound d.i Lch. D ~ j . \ ~ i i i ; ;  a-2 ;r spoeci tc:o fx s l i  f or 

L l c ;  l.nls~; . Ti ,.c I , I ' :Y~: s  f I;O!I~ r i g h t  f r o n t  c o n d i t  j.ons vj.ol.:i t ion  c;!' tl n f  -" ' 
allil i'cLtl t i l ' c s  0,l ~ ' j . g : i i  ::ll~i?,l (IF;. lo:,' dj.:., k:.,licc2 01 1 c i 0  . feet  . Tl~C?llty-- 
s ix-fgot  c ~ i i ; j . c 2 1  c;p;?ci', s c ~ i f f  I !~ : IC~C L>y ~ i % : i t  ~ X O I : ~ ;  x i i ce l  i.n westbound 
liille ei~ilii,; n i: cc;:.ter 7.inc. 

C1-2.sh: V c h i c ? ~  cli.ppcd t r ee  \vj:t.h l e f t  f r o n t  c o s ~ ~ e l '  a t  impact  .. -.--.-.-- 
spec~!  0 . i .  10 ; r~gh ,  St!:~tclr : ;dc:o!lcl t r c c  1,:'i.L li l , j  ::il L J:lqont corner  ! pivcted  
nlboanci :::.cctoiiii t ; ' e z ,  h c c l ~ c ~ i  j i1i.c) cl l.t c:l! a n d  t i i  cics~, j.pci\ l.ttf l: sicle of 
c:is v : i L h  I l~ii . , tf  t ~ i - c .  Ca?lic t o  I'i.;l;!! 2 ~ ~ 1 ;  i l l  C : ; C ~ O Z C  ~ C I I C C .  Di'iver 
p3i.ppccl :.ic>22j:i.~'ig nh i . c l  u n t i l .  hit i 'i~~s'i; t~:c?e; xns t !~l~ovn forq;.nrd and 
).(:?St n t  I!:i. t i::l. i1111-i:~c.i;. f o x  ..:!r..d a t ~ c i  I-l ;:11t ::s r::).;. p ivo t ; cd  n~'ou:ld t r e e ,  
i I c 1 I c 1 c i  o f  4 ;  1 s I in~p:tc tr!d f cnce. 
l r l ju l - i~ , : . : :  p r ~ i i ?  l o  ~ , i s i ~ t :  f;j.c;;' ; \ ; IC I  back 01 ili>;:tl r e s u l t i n g  fi'o:,~ \ ! ' h ip l a sh  
ant1 s t i ' . i h  ii::!, !-ie:id i';!sti.:!ii~t ( l i~ : i i l ;~ ,~ i ies  p c l r s i s  t ~ t l  beyond o n e  week) ; 
-------- -- 
.+ Vct~.i.cl;.~ Ilc:!'oi:i:a.i 5.0 t i  i t l t ip \ :  (VJ) 1) , i i !  nccorcl;l.~ice w i . t h  ~ c c o m ~ ~ i e n d e d  

p.tqnc t ire. 0.1.' \ ! o l ~ i c l c  :;cci:~~.iui- c l c - f ~ ) ~ ~ ; ! ~ t i o c  c 1::ssif i c n t i o n  as s e t  
j OI-LI I  i n  S.',l; ' i ' ~ ~ : l ~ ! ~ i c ; i l  ~ ; C ? ~ I O J \  t , J ~ ~ . I ; L .  

1 9 1  



pa i i~  o \ . c e r  i:n i !I si!:~:l S i '~! . : . ,  up  ;?nd d ~ i ~ ? z  sl? i . n n l  c!ol a?,n f roi;] in~pnc  t 
, . j O : t i . , - ;  i ~ ; ~ . : ;  l . t : ,  ~ A ~ . ! ; ~ . ~ i : i ~ ; ;  $i't . ; .~:~~~.~.;ig ~ : ; ! t ; t : ] . ;  j t : L a V  i,.:;; :J(,y~ $ j * ~ i : i  

. i t  ( - 1  I .  1 I r o r  r t , \;el! j.cl.c had oi?c i.11~11 of 
. . ~ i h c c l -  l u r !  i :, 1 CI i? . ; . ; : \ ' : ! l  ' (0  3 C f t  Pl '01l t  COl'llC?1', 1.0 i l l c l l ~ ' ~  of  c ~ ' ! ? s ~ I  

j* j :;I(, 1: % , I . ,  j ' i l : i l ~ ~ . ' ,  :iiid 2 j~;ci.!es oi' ci 'usi:  t o  % < ? ~ ' t  quarl-<ti3 p a n e l ;  
I '  i p s  i I) \ . i l ~ j - . L  r op  f ~ : ~ : , i  cjrc.l.~;lc? T C I > C ( ,  . Dii ~ c t  j:)ii:; 01.' f 01 c e :  
])r i i : ~ : t l ' + s  (rc1cond t!:cd:l) 2:00 o 'c lo? l ; ,  secocdary ( i  b i r d  t1:co) 6 :  00 
o ' c loc l i ,  t c ~ ' t i a r j l  (lj.r:;t t r e e )  1 l : C i O  o ' c l o c k ,  

P . i i  I ! J~~ . , . ~ J :  ex i ted  u!::\ssi~tec-l o ~ l  ci;>j.~,c!r d o a . ~ ~ .  Passi~lry ........ ....-.., -.*,-- 
tX'1iC''; C/ ,:; i.0)' !;tt)l.j;.!:;(! L O  ?:.>C! if ~jllc \I;;,:; :I 1 I l'iy;,yi: , ! > L I ~  O v  f].al3(1~; 

!;':I C:.'L '! ,.,<.: ?.,Cl?. j.C'c> , -'\,,:\!:: j ;, PCC: r)o.i y : ~  1 prj 11~) 1 ';I.,-:-, p, it:{ ::,(:.::in is t  1 
: ~ C ! , ~ y i , ~ .  .'yi; ;'i ,':!!<, .:::.l!.i c~s;. C)QS 01, ( > i ~ ~ i y ( ) y : j ~ ~ ( ; ~ i ~ : ~ ] .  ; : ~ ~ ~ ! j ~ ~ ~ , ! ~ ;  110 

deb2 is. T ~ a f  f i c  c o i ~ t ~ o l : :  not  neectcd a s  vchic1.c o f f  yoad\ray. Fr ieaf i ,  
c,f (jr j q,:(s?T r:;i7,, :\ \!;?I' 2 ,  j rip \;GI!![? , 

I ~ C C  j di ' l l -  i7i? : ' :~~.;a ' l :  i o n  ...-."..-*- ......... --.......---..-----"~ 

Ilel cv::~>-i I , 'nc l  oss --.-,. ........... ..--- --- 

tlcad .rcr-';tra i i l t c :  nil r?  l i l 1 ; h t  paclding on d o o r s  
~ ~ l i i ~ i ! : ~ i ; : ( ; c l  i ~ i  j111';; , (?~,c\b:tb! L ? )  



lieco:.: !:.!:!r~ds? i oil:; 

I'ns:;ir~g t ~ u c l ;  d r i v c ~ x t  :;to~;j?etl t o  :;cc how 
d r i v c ~  was and p u t  ou t f l:j.res. 

Re ins t  at;c use of sccondar y h y d r a u l  i c  p ~ m p  
on t r a i ~ ~ i ~ ~ i ~ s i o ~  s o  poivel' s t e c ~ i n g  \ t . i l l  not  
be 10s t ~ ; l l c n  e n g i n e  I :r i 1s. 

Dr ivcr ccl~!.ca t. i o ~ i  c o u ~  ; e s  slicul (1 i;;c 1 udu  
in.t'o~~:r,:!tioii o n  I ~ a s i c  i~ti-o !xijc,ha!ii( s ; ~ d  
vehicle maintenance, a I+ e f f e c t  ive  Inaneuvers 
i n  c;iie~gen17y s i t u a ' t  ;o 1s. 





TIIE IF1 TYEYlS TrI'Y OF ?*)I IClIIG-4;{ 
11 I(;i;i,.;LjT f jA2 ' z r i  l:]j;:j j ; ~ z ' , i ~ , ~ ~ ] ~  ISST ] 'YG'rZ 

CASE ;;iih-335 
CASE SU\;!.IAHI' 

AccLcic~lt o c c u r ~ ~ e d  a t  i n t e ~ s e c t i o t l  of US-12 (:!ichj:gan Avenue) 
and  :Zl.len St;reet i n  a coinmerci~ll a rea  o f  Ypsj l a n t j  ; l,:'ashtenaw County, 
?,iicb.ii::?.l~, ;L k, 110(1 !:c~IY!: 011 'I'lie::day, t T ~ : - i ~ a ~ y  30,  1.973, pas:;e~ger caj3 
l '  i!:lpxCic~ii pA!;sc::geit c a r ,  Illjury seve~* i t . y  A l l . ; c o d e  02,  111odera t;e, 
non-dangerous. 

0 CI .O~IU> d a y ,  :~!~j~ei*al;u.rc 26 , r e l a t i v e  llumidity 69$,, ~7:ind 13 nlph 
frorr: the sou th~scq:t. 1ioadv;ay d ry ,  

US-12 (Yi.c , l l  i g : ~ ! ~  ! i ~ e i ~ ~ e )  is 4.-lane jor a r t c ? ~  121, each l ane  
0 f e e t  c I :  e Surface well- tmveled a s p h a l t ,  Earth 
shou lc i c~~s  ; c:gst is )l.;t-id :;tloulcler 12  f e e t  ~ v i d ? ,  clcslc!):~und shoaldcr  16 
f ee t  wj.de. i:oail ':as s t r a j -gh t ,  l e v e l ,  and c r o t ~ ~ l e d  for  drainnf;e.  
1Yi'l;!ij.l1 c ~ I , ~ . I '  'i?r-:81ilZ i ' i i d i ~ l ~ ,  20 iwrcury lr;;30r 1 j.~!?i's, 50 d r i~ le~vays :  
two intcrsc.ctioi?; .  Yo s i g r ~ i f  i can t  accide: l t  h i s t . o ~ y .  

Speed l i m i t  !,osi.ed 50 n p h .  In te rmi t ten t .  whj.t>c l ane  de l  i nea to~ : s ,  
yellow c1oubl.e center  l i n e ;  pavenle~lt mas7kings worn. Speed limit anti 
no parking sif;~is, l e g i b i l i t y  good. No s i g n a l s .  

\?chic l o s  

Vehicle 1: 19GG Chcvelle 2-door hardtop;  roys l  blue e x t e r i o r  and  
i n t . c ~ i o r ;  oclo!i!ctar 65,21G n i 1 . c ~ .  KO indicnt ioi l  of veh ic l e  inspec t  ion  
( p c ~ i o d i c  inotor vehic le  iuspcc t ion  n o t  ~~cqui! ,eci  i n  Cnli1ol7nia whert:! 

V C L I  i c l  .I  is rc?gis  t c ~ c t l )  . ,411i  om:^ t i c  t ~ ~ ~ ~ n : : ~ ! ~ i s s i o ; l ;  powcr e t o e r i n g ;  
\lpj)i3r i l~srrurnent pn!1c\l., s u l ~ v i s o r s ,  ancl arnli-csts pntided. 1,np r e s t r a i n t s  
0111 :r n\:nilni~l.,o. Yo 1;c:ll l c l c  clefec!.t;s ol!ser..veci. 1.nst l'ccordi,?cl i!lain.- 
tennncc a t  61,857 1.1ilc:; on ,Tanua?'~; 15, 1.973, inc11:cicd oi 1 c!:ange a n d  
oil .  f i l t e r  . Yclliclo s~: j ta inc t l  f r o n t z l  da~:!age to  hood, f e n t l e ~ s ,  and 
g r i l l  a r e a ;  1.0 inches of crush.  VD1.I:: 1.2-E'IIE\Y-2, \Tcl~i .c le  purchased 
by d r i v c ~  a t  61,450 ~ n i l c s .  

Vehicle 2 ,  1970 Forcl LTD, 2-door hardtop;  red c s t e r i o r  v : i t h  
bl.ack v i l ~ y l  t o p ,  !~l.ncl; i n t e r  i o r  ; csnc t  111il.cagct ual;no\vn, nt, l e a s t  

* : ; L I I : C ! ~ ~ C ~ I I  3lcdicrri t lssc)ciation ilbbrev i n t c d  Injury Sc:tlc ( A I S )  . 
**Vi;h i c l e  Dcforxnt ion 1:ldes ( i rnI)  , i n  n c c o ~ d n n c c  u l i t l l  rc~co~:trncndcd 

pr:icrice of \ r ~ i i i c : l  t? acc idcnt  dvf ormat j.on c1nssific:l l .  ion :is s e t  
f 01-ttl i n  SAl: Tcc i in i c :n l  Iicport J224a. 



i I i o : f ' i  1 , :  1 I .  AuCo~ilati.c tl'n.!~sn!ission; l~ower 
1~:t:;ii;cc: ; L I K I  jso::-rll- s ~ t : c , ~ j  1:::; ])ac;clin:; Oil upper instruii~ent p n r ~ e l ,  
i o s  I :  , I i 1 Lap b e l t  r; and uppclT t o r s o  
I * C C ; ~ Y L \ ~ I - ,  c~ : \ ; ~ i : l . , ! i i l  .! i!; i'.l'iin 1, s e a t ;  l n p  boli;s oi11.y i n  rc:~~: sea t .  
0 . : I  r . Ilnr;t x 'eco~dc?d mai~itci;r:ncc at. 3 2 ,  5.15 
iniles o ; ~  I?i.;:c;~l;,\(br : ! ' I ,  It:i?, a i l  cilringc ;in(! new nir  filter. Damage 
t o  both CJ :~ : :~ , : , .C? I~  ;::..l.r-!:l.:; nl::l t run ' ,  area:  30 inches  shee t  ~;lei.:kl. c rush  
t o  real' r:rl.i:, f u p 1  ??,t!i: r 'uptl.i~-ed, car  b~urned,  VI)l:OC,-P,DE\';-.4. F u e l  
t ~ ~ i ~ l i  I~IOLII I 'L .~ ' :~  i! i i7cc i 1L.v behi ild c l i f f  ercnti.r;l. pushed  f O:L-ward i n t o  
tli f f c i - e i ~ l  in ] .  and  t i ~ ~ i . ' ~ ~ ~ * i ; ! ~ d .  

D r i v r ~ r -  1 , 3~ ..,,;ca~:.-o1.d ~::?l.e, Caucasinn,  69 i n c h e s  and 160 pounds. 
Dr iv ing  io l l  '1.6 )c:n.,,:;, zvc?18:~$:ilig 10,000 l;liIcs pcr yr!ar, Goi.lig from 
b ~ , n i ; h c s  ' r; !ic)l:,;.: i ~ i  S';:si f 2.11.t j. "c:o a n o t h o r  h i ln ther  ' s  ho~?ie out,si.de . . Yp:,jliu:ii; I ~ ~ : : i . . [ ' - : i ~ : . ~ :  f j . , ~ ) ~  oiVj.g:in, two  ~ni.J.os Exc!:~i ( lest inn' t ioi l ,  Had 
~~~~~~~~j lrc;i i r . 1  :I 2,') \'. ,-.; a~:cl !:r:d tin'i.~~c!l i l .  4. , 000 n:j :l.o.; ( i n c l u d i n g  trip 
f l o ; ; ~  Cnli . f ' i ; : . i , i : i  J i .  Fa!n~.l iar  \:':it!? a,-c:i t ; L ? ~ a ~ ~ e  h e  was 
prcvi  ous 13 i? , .  l (.is: Y r:;' Y1;:;iln;1ti. No d r j \ i e .3  e d i ~ c ,  .;boil. P h y s i c a l  
cotidi L io11 1.':: 21': :;:tii ~;ricc.:!nl::.:~; neii-i:nl curl l i t l o r t  :i;l. 20 poor ;  pl1obzhlc! 
:\lc(,!iolic. I.~l.oot', 2,'i.c-o;;o.L cc :~cc l~t~al : j .on  0 ,  254. l'iriver u~z~:estrninctl. 
l t l j u ~ i e s :  ii cia ! . ~ t : i * ~ ; t t i ~ l l  t.o :I cf i: s i d e  a ?  f o~,cl~c:,?d, eccl~c+:~:osis l c + t ' t  
~ y e  ~ k ) : ~ ~ ~  ,,.,~.c;?l C* ' r <  ;l: i- cl:c.c!l;, fjqnc%urecl ?:kor m a ,  s e v c r n l  one-. t o  two- ~ u c h  
Sr-~~c ls? t :i o!?::: t o  c ? l i < t b  ;' L.!ICS.? , 111~1 t i p l e  ~ u p , ? : ~ % ' i c i : , l  I ncc?r:i.i;i ons t o  

. ,  . ex-tllc?:i,l. c I?:; csr, ,:u:::.l :;,.I::; 'Lo br?i.Il k i i ~ ~ ! i .  l 'n,jul 'y ~ ( : vc i ' i t y  AXS code O,?,  
]:'Ll(?qrzti> l l3 i?--~I3 .  I '- , , t . ' .  ?'.I;: , 

. , Di.ivc*i3 2 ,  -A L.-y . l : :~ ' -o:!c!  ].)::,Ye, Caucc?sihi!, 70 il:ctlc.s aucl ? 8 0  
~ - ~ y . ~ n d s .  I I e r n l > s  c1.i-iv j esj:)sr i~?ncc ::i;crzg.ing .?O, 000 
1x.i l c s  p c ~  !;c:.r. I l lq  l1.1 ~ i g  fr:>,t~ ~ O G . : I ~ , O I ' ; ~ ~  Y j ~ s i l a n i ' j  t o  ho:nc; Lhllee . . . . 
I:~.L.!.L;.< 1 .t'C..,i C):.':g:l ;'.,t~ i , l j L l \ ~  i . ' l 'h~~l  d:,<ij.;iLLLiC3li, ]-~;,l(.j . iLli '  Y,'L L1.1 CL l ' ,  

aaci fn2!ilj .rLl1 :::it 1 ~%c,!!te bc(:a.u:;e d r o \ ~ e  i.t twice ~Yeclily, h'o d l r i v e r  
cctucnt lo;:. ( : o o ~  ! ' ~ : r ,  i .11 f ~ r ~ c !  f i I : y s i ~ a l  coiidi t i o n .  So alcc,hol involvc?d. 
Dj8ivey \i,lj.c::,?:yai ~:pc!, 1 . 1 :  flwl~iyl.a:;h," i?c?ck so~.c? 011 both sid: :s ,  
p a i n  lcf c s i t ic  oi' chcs t  a?:d ul)por bncl,;. Injuify severj t y  ATS code 01, 
111~.r1ol' 0 

\'ci~ j.i::lt! 2 ,  I :. i '  1 !'1:a1' ~:L:?:.,CII!:C.~ , 39-year-o1.d ~::.al.e, Cnucnsian, 
; 1 :  1 j .  ; I ,  T n j u r j  : ,s:  11;~i .n  ~ O ; V C ? Y  

th):o::cSc: ::j:.iiic, 3lij';':,ion In!-cl;xl n: ipec t  l e f t  lei?;, t-;;o.-i~.icll l acc ra t io lz  
(:cll-i;i!r !'t,rcllcnd. 111,jul'y si!V(:i ity .'iIS code 01, 111i:loy. 

'?lit> f n l  1.w: i l l : :  ',T01,02* \ 'chic? c Progy;~;ii ~~~~~~~~~ds (?,!VI'S) niid 
TI : ~ f  J' i c  ::n!'ilt y l'l~o;::*:i.~~! S t'n~:iin?: (1s (';'S1)S) were spcc if i c n l . 1 ~  re1 evnnt 
t o  l;!li'; r n s t : .  



Fuel  'i';:nlrs, Fuel l'anl; F i3 . l . e~  Pip?:;, and 
3;ucI Ij':t~!!c Coni,c~ction:~---l';~ :;sen(Tcr C 2 ~ s  . .a 

j.)ool, 1.or.a t i o n  oi' S u ~ l  .t ::ni; i~: \'uhi.c l e  2 
;~I.l.i.,,,.~;cl it i ; ~  1,r: !llo,;cci i(; i . :nrd i.ci:o 
c i i l  i:ciq;!ilt- i a l  0;: i~;:pact 21.d 1.0 rvp .~ l : i . e .  

1 -  c Di'L'I.\?t:!- 1 had h j s t o ~ y  of 
~cc l . ' c~ : : s  :,].id 1!~rr.~!,;l;oii.:-;:-b:[ e cry i v j  n;::; D r i v e r  
Li.c;~,i. ': .' l'ili!'C2.il ! l i :~ ' : l~  f . l . ' ~ ? ~ ~ ~ ~ ~ ? ) l ~  )?C'ql.l.C?>j L S  f o r  
~?ce: : r -~,~i  !-;:itj oil; i).i-i;?c:j : L T  5; " :,! lch-:.gal: ' clll r\lcr ' s 
lic.c?i?ce ~e\~oi.:cci n ~ ~ d  f i~i;zuc!'; .~l.  re,c;ponsil)ili:ly 
iairo!:ccl. 

: : I, c:li.i.c l e  I c;l:;.i Louiicl ih ins ic!c !.::'1s 01 US -12 ( : , I ichi; ,a!~ -*.-..*.- . . .. 
Avcnurb) :t i .;a-7'12 !:;!>!i acco:.tlin:,: t o  w i  t l l c s ses  ; lTehic l e  2 cas tbound  ix. 
ilzsidc. l a a i  . :.il.cl*: eri t o  l C 1 - 1  3 !::!?\I nitc! s j .gnallcci  t o  ~r!nl\o lef thand 
t u r n .  I > i , $ . l ,  c r  I. 'ihi'~i~(:;d j u s t  pr ior  t o  i111;xct ; UY ivcr 2 dic111' t see 
Vchic.:!.~ 1 i;el'ort$ CI':L::,~. P r j  v c ? ~  1 spcedii : : ;  and d r i 1 ~ i . 1 1 ~  u ~ l d e r  t h e  
i~l.fl:icncc oS lic!!:dl. (DUXL.) , 50th v i o l : i t l ~ i ; s  of t j - n i ' f  i c  law. 
J7ehicl.c 1. Iei'l:. 1.:' [ c a t  of s!:.:ici 1:lnrks ~vit~ll r i g h t  w h e e l s  p r i o r  t o  
in:;~:tci , allcl G f C P  t wi t l l  l e f t  ~ ; j l i ? ~ l s .  

! :  T ' . I : ~ I ~  t cild of \'c!lic. 1.e P s.tlaucl; 1~c.21~ end 01' I 'ehic l e  2 
a t  i!.!!.l;*(: '; :ipci:ti o-i' 4 5  1:;j~h. Yei~ic le  I cont i11:1cd fo1-,:.s1*d~ :~~:gPccl le i i t ,  
~le11.t. O ~ L  <, l , i ~ ~ ~  tP? l [ ; -~<i  : \ I O L : ~ L ~ ~ J ~ ,  ::I):\ (:;I!I~c t o  f i i ~ i j . 1  r?:;t ~ i i  >:!IcI:I~ ~ C Y  

Il(>:irli~il ;ioY ~ ! l c > . ? x t .  ' , '~ i i?~clc  1 I rn\.!-~:tccl 1 C G  i CP! nl ' tcr  ii,cip>i:i;, 1.cnv i ' lg  
G fcqei of slii.tl ::;l~'l;s v ; i t l ~  ~ ' i g l l t  1~11ccI.s 11nd 15 Scct, - ~ ~ i t l i  1.~11: :i.llc\el:;. 
\:cllitrli> 2 :l;pu;~ :,i:i3' co!~nt.ci 'c.iccki~;j:~e allcl c~!I:c: t o  L'i:lnl r c s t  on the 
1 0 :  i ,  I 1 to tal .  o:C 1.1 0 I'cc t . On i inpnct  , 
J l i ' i ~ ~ c ~ ,  1 !.!lro::.~t i'nl':iarcl, ilcnci i n t o  \~;i~~tislii.c!li '(, c!icsl j o st c?c.~j.llg 

whet.'\. ?iat?.l!; in;:' 1 ~ j i . 1 ,  nncl l;nt!cs j 11.10 i n s t l * u ~ ; ~ e ~ l l .  pai:cl. :;~:I'i'cl'cd 5 cm 
la~e!~:'41 ion Icl't s.i tic o i  rollchc.nd a t  h n i r l i ~ i o ,  ccc11c:iin:; i f ;  l c f  t. cyc ,  
nb l t :~s j . o ; l  1 . j  g i l t  cl!r:~~Ic, .f'i.nc:l u~:i?c! stei:nrua, s c ! ~ i \ ~ n l  one-- t 0 tv;o-i llc:h 
1:tctll':i L I . Q I I S  t o  r>i1;:l o r  r:l:o:, L ,  11,alt iplc! supcl l i  i c  i : ~ 1  c>s t ~ ' t ~ ~ i i i  tv 1 :ic'scll'a- 
1 , I .  I i C )  1 1 ,  l ) i ' i vc l l '  2 i::li-,a'Ll c 3 d  1 '~3 l ' \ ! '> l ' t l  ailcl 
~ ~ I > O \ ~ Y < ~ L > L :  ; C > ~ . I *  .tj*ci u ; ~  i ~ ~ i i , . i < ;  L ,  ~ L , ~ ~ ; ~ ~ : ~ < ~  * c , ' - 4  llll... , > G  !: . I  l!~l l>:i<,li !\xi11 l yo ln  

1' ' "' - '  

f ol.(:c v L' i.r!l!!:?.c i , c:! !p: ; t  17:: i ;I f l'ol~l c ;  Lc?elq j.11~: nil P O  1 , I ?  i !;l\t l'1'01it 

pns:.<t.lil::~\i* t,il~o:in i*pa~*\l;al.tl nl)ci yei:ouiicleci f olq\: n1.d : hn t l  l ~ n ~ ~ ! i   ti^\ t'n'o~n 



t . , T , i  f i. ).car pi.?,r,F:cngrla \1vr?ni. lTc?:\17~,rai.tl ti ild .rcl:~o:;tl,cled 
, . , .  . .  

j . ' ~ j . ~ . , ,  ;.;.:, , , .  t , :  1 , .. $: . : :C~L ~ ~ ~ ~ ~ ~ , ~ ' ~ ; ~ j  O Y i  k,(j C ; C > L ~  ?*c:Y f u ~ ' ( ? ~ j ~ : ~ c ~  ;'is0:;i 

b:\~]j,, !j:!(::: ; I : '  i ,- ;:,I'L . j . i ' i i> l~~: i ,  ~ O Y C C ,  D I > C ~  i ~ b l ' ~ S ~ O 1 1  1 :,. tel'al ~ S ; ? C ! C ~  lC?f t 
1 f I ; :  : ,: . Vc : I  j.c li: 1, h ~ h  10 5.1:cllcs of' f ~ ? r ? n - t n l  sl~r?c.L: ~lietal 
C ~ ' I I S \ I  ~ , , ? L t j i  ~.!:!~:::t;;~? ;.;) ! , , J c ! ; ~ ~  l ' ~ ! t ~ d < ? > ? > ; ~  a i > ~ l  $ ~ i l I  a ~ ~ a ,  l ' e l ; j , ~ l ~  2 

4 ' '  s~,is.t;:~!~ I ! ~ , ? C ~  , . Id .  , ,  :.;c 1 c ,  , IL:I < l ~ ~ a l ~ . i * ~ : ~  p:\;~c?l:,; ; ~ I I C ~  t . i r ~ i l l k  :ilTe:i v i  30 
j.nchc:; .tct;:-.a ,-;':cr.t i c rush ,  :Vile1 t n : ~ i ,  ~ , u p t u r c d ,  c a r  cies t ~ o y e d  
1 ' j  i J~ i~ . (?c ; . j . c> i i~  01' l o r c e  1%:00 07c:lock t o  Vch ic le  1, G : O O  
ofc1.ock t o  i'el\irl:!.~! 2. 

11 ,& A- L C !  Yriilicl;! % wns on f i r e  upon co:nfng t . ~  rest, Driver 2 - -,-.I.-.- . . 
yr!l 7 c. ' i  ;!, !. .ir 1. , :. , I !?::::I: 1:: s:;cn:;;e:; t o  z c t  or! : ; she ~$012.3 dl1 ' t :f i : id door 
ha,jldli! su ]J;l.'iri?)' 2 l '!.r'  .,.i.*;.'3d a ~ i '  :>:;B sca t ,  o,;eaed  doc^ , nncl uuil:,od liij i e  
o u t .  D r i i c ~  2 exitect o u t  d r iver  door ,  O',~o.rver helped g e t  l e f t  
~'i 'ai '  !3?.B.,ft';i',:'!.' r)v..c r.:~,ct cn:llotl p o l i c o ,  J 3 ~ i v r ? r  I. rc:mnj.uecl i.n car  
u ! ~ t j  .i ::;::;~:i; :,t;tc(? C L : ~  :, il:cri , , So f i r t s t  a id  :ici.ni:~l.sterc?cl on-sce~le,  
} ? i l , ~ t  l<,:ii! !:,,:,ci? ; : ~ a ? ~ i i r ~ ! i l  jn , i , v , ~ / ~ >  I ! I ~ Y ! L : ~ C S  ; i ~ l  tran?l?ojvte(l I l i * i ~ * c j ~  1 . . 5.0 U~!lvC~i ' : . . i ' i -~:  ',:it::!).c.ial. . i l l  Al,n i\.i-Lor; s ( : c o ~ C  ; , I I ~ ? J U . ~ : : I ~ C * C  di.:;patched, 

., . 
i : ~ ~ j ~ j , x ,  PC\ 1;: 6 i , ~  , I I ~ I  :I\,? ~ p . 3  a i ~ d  t r ~ ~ a ~ > i j .  , I Y ~ . c > c ~  OCC:~IJ? I ) I  K S  of 'Y'CII~CI~ 2 . , 1 . 2 i s j  a .  J;:,: 1 C,. I an  \ ' c ? i ~ <  c7.c 2 rup.t i~re, i  
on i:;~!:nc.~, :!.i::.:.::ii 1'11(:1* 1 d r r r . r ~ - i l : ~ ~  : . .  l; f ;r. !,:l,vor'i; c:aui:ed spal'!;s, 2nd 
R S  cnll l'i:t:,"t.c?d cct:ii~ir!A~c:lclc:iiii:iuc j:i: ;:::kt o l e r  sparl tc  and I ' u e l  
p i : .  1 ; i  i .  X'il'a 1:ri1c,::, ciis:atchi-td co p u t  ou t  f i r e .  
;iIc\sl of ~;ici j . ; i~c;r  S I i . l j c 1  d l l ~ i n o d  ou t  ol" \ T e l ~ i c l e  1; 'i:oliicle 1 t i r e  
,t~>ac:lcs i n  !;~:ojv c 1 -;:t,ul;i:o~~!~cl r jhoulder ;  :;CII P f  mar!,;:; 011 roadway from 
\ I  2 s 1 1  i'ol.icc o i t i c s r s  s t o ~ p c i  t r a f f i c  and  rr?ro7~leci  
i t  a r o u n d  nccidc.lt u n t i l  s i t e  c l c a ~ e d ,  

Tllc f ol.l~:v:ij?~; d j  ni;rGn c?r;p:l n i n s  t h e  r ~ ~ ~ i n t ~ e l ~ s  used i n  tilc mats i x  
cc1.3 coi.ulI7n. 411 ; !? : te~  i.s':; ( * )  ~ ? ~ . ' e c e d i n g  n nur r~ l :~?~ '  i n d i c a t e s  a p o s i t i v e  
fcnc~t01~. 

I)]' ; I I ' ~ ; \ Y ~  or 1 ) j ' j l l ~ j ) ~ I . c  [;2llSC! - -. -- . - - . - - - .  ---. +-.----- 

D x i ~ e r  1 ysa l~e l~c l i~d  Vehicle 2 \;.l~-ich l.lad 
slowcd i.0 i!iai;e l o f  t h n n d  t u r n .  (DeTini t e )  



S r ~ i i c ! ~ i t p  T~ l c~eas in : : '  l ;rc b u r  
"-- -..-- -.- ---- - ..*- ".-- --- 
I)c!!;ign l.c!cation of PucS. tanl< i n  Veh ic le  2 
~ ~ , l l ; c s  i t  .\iulneral;i.o t o  dc!i'o~+i~!n 1 ion i n  i ~ n p a c t  
s i l ; u a t i o ~ l ;  f ~ l o l  La)!!; i1upt\!yed 2nd Vehic1.e 2 
c a u g h t  f i r e ,  (DcTini.  te )  

Relevant: C r j ~ i d j  t ioirs ----.-.----..,-- 

Driver 1's p h y s i c a l  a n d  men ta l  c o n d i t i o n  
0 ,  ( I > > f i n i t e )  

l ' n j u ~ ~ i c s  i o JJr ~vE!. 1 i.~zcreasetl I ~ c c a u s e  s t e e r i n g  
colunir~ dit l  n o t  co>ipYo ;s (\'ehic:Lc 1 prc-.sta.ildard 
f OI? energy-%absorbing s t e e r i n g  dcv ices) . 
(Dc?f ini-Le) 

I:,\j 111: ics t o  Dri vell I inr:reased because he was 
u i ~ ~ ~ e s  t ~ . ' a i ~ : o d .  (Dc?l'iii itre) 

D-ci.ver 2 a le r t  i n  ~ c t  t . i~!cl :  ever!Tone. o u t  of 
bui'ning Veh ic le  2 qui:lily. ( I h f  i n i t o )  

Rc~evaluatc l o c a t i o n  of f u c l  tank i n  v e h i c l e s  
niallufactul'ccl by l?olqd. 

I n t , cn s i fy  eSfo~:ts  t,o rc:move inco11:petcnt d r i v e r s  
from tlie llo;lcl (Drivel1 1 had poor d r i v i n g  r e c o r d ,  
sze Appenciis 3). 

llevie-;! 1ei;;il ~ y s t ~ i ; !  \ ih j r :h ~i:ai;t:s i L ~ o s s i b l e  
fo r  drivers lo  d r i v e  w i t h  a rci,ol;ccl l i c e n s c .  
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CASE #AA-336 
CASE S ~ I i \ . l A J 1 Y  

I d e n t i f i c a t i o n  - 
Accidctnt o c c u r r e d  where US-12 B y p a s s  , j o i n s  w i t h  hI-17 (Ecorse  

Road) i n  i ! ldus t l t i a l  a r e a  of Y p s i l a n t  i l 'om~iship ,  IVnshtelia~v County,  
Michigan a t  151f )  hours  on hlonday, F e b r u a r y  5 ,  1.973, Passenger  c a r /  
passenger  c a r ,  I t ea r  c o r n e r  impac t .  I n j u r y  s e v e i l i t y  AIS* code 0 1 ,  
ininor . 

0 C l e a r  a f  t e : . n ~ o n ,  t e m p e r a t u ~ : ~  34 , r e l a t i v e  t ~ u m i d i t y  62$, wind 
18 lnph fro111 nor :beast. Roatlway d r y .  

Highway --- .-  

US-12 Bgpa ; s ,  2- lane  c o n c ~ e t c  major. a r t c ~ i a l ,  t j o i n s  a t  a c c i d e n t  
s i t e  w i t h  ?,!-I7 [Ecorse  Road) , 2-, lane a s p h a 1  t  ):,,?,jar a r t . e r  jal . .  US-12 
Bj'pess 1.ancs allti h I - l ' i  I .a~c!s each  12  fcet- ? \ l i d < > .  No c i i v i d c r .  Gore 
a r ea  ,c;18ass cove ' . ,ed. l'toacl\ca~~ s u r f a c e  \vel.l .--trni7eled a;ld p o o r l y  r r a j  J-- 

t n i n e d ,  Aspha1 :: c;hor~ldzl,s on US-i.2 11 f c c t  on o!.ltsi.tic, C, fc-et on 
i n s i d e ;  a s p h z l t  sllou1cic:rs on 11-17 11 f e e t  on ins ic l e ,  t l l r ee  I e e t  on 
ou 'cs ide .  - 1  ( E c o r s e  Road) curvucl, crowned fs r .  d:.r;i::agc, -lo tu 
w e s t ;  US-12 s t r  l i g h t ,  crowned fo r  d r a i n a g e ,  lo grade  t c  ~ g c s t , .  N; 
a r t i f i c i a l  l i g h t i n g .  Within  q u a r t e r - m i l e  r a d i u s :  no z c c c s s e s  o r  
u t i l i t y  p o l e s ,  20 t r e e s .  Survey of 44 y e a r s  of a c c i d e n t  h i s t o r y  
d a t a  silowed ni.n? a c c i d e n t s  on IJS-12 a t  11-17 ancl t h r e e  acc ic ien t s  on 
M-17 a t  US-12, f o r  a t o t a l  of 12 a c c i d e n t s  which is c o n s i d e r e d  
a v g r a g e  f o r  a i"ashtenaw County i n t e r s e c t i o n  s j  t e .  Near ly  a l l  
movement of i n v a l v e d  v e h i c l e s  s t r a i g h t  a h e a d ,  

T r a f f i c  C o n t ~ o l ?  - 
Speed l i m i t  6 5  mph day t ime ,  55 ~ n p h  n i g h t t i m e ,  p s t e d ,  S o l i d  w h i t e  

edge  d e l i n e a t o r s ;  i n t e r m i t t e n t  w h i t e  l a n e  l i n e s ,  v i s i b i l i t y  good. 
D i r e c t  i o n s  s i g n s ,  conf ornicd t o  s t a n d a r d s .  No s i .gnnls .  

V e h i c l e s  

Vehicle 1, passenger  c a r ,  1966 Ponl i a c  Vent;ura, 2-door h a r d t o p ;  
bl 'onze e x t e r i o r ,  1)lat:k v i t l j ~ l  t o p ,  l i  gilt b ronze  i n l - e r i o r  ; odometer 
71 ,912  milcs. No i n d i c a t i o n  of v e h i c l e  ii1sj)ect i.011 (pcs i .ud ic  motor 
v e h i c l t >  i n s p c c  Lion n o t  r e q u i r e d  i n  ~I ichj . ; ;a l~)  . ,lutolnat:ic t ~ ; \ n s m i s s i o n ;  
powcr b r a k e s  and power s t e e r i u g ;  paddin[; on upper. i l ls truinent  p a n e l ,  
sul lviso13s and a r l i i ~ e s t s .  Lap b e l t s  o n l y  a v a i l a b l e .  011137 1/32-inch 
t rend on l c f  t fyout; t i r e ;  no o t h e r  vei1ic:l c! clefc.ct;s o b s e ~ ~ v e d .  Record 
of ~ n a i n ~ c l ~ a n c c  unlino~,vn, vr?j:ji o l d  s.t;ic:kcr i;nl.exc!:\blc; Driq;er 1 though t  
c a r  s c r v  i.cctci a b o u t  t.wo mont 11s ago .  F r o n t a l  dnl~~ngc i n c l u d i n g  f e n d e r s ,  
lloocl, b ~ t a ~ p o r . ,  ailcl g r i l l ;  O(j  i n c h c s  01 T ~ o l l t a i  :;necc lnciai c r u s h ;  

...- --.- 
* ~2111cl* i cnn  ?,!c.dic;ll ~ ? ~ s o ( :  i n  i. i on  Al)brcv i n  t e d  Il1,jul.y S c a l e  ( , l IS)  . 



damage t o  r o a r  buinper; v i n y l  t o p  c u t  by f e n c e .  P r imary  VDI* :  12- 
I'DE\!i'-1; s e c o n d a ~ y  V131: 12-VDLIY-1, 

V e h i c l e  2 ,  passenger  c a r ,  1971 Ford  Galaxy 500,  2-door 
h a r d t o p ;  r e d  e s t e r  i o r  , b lack  v i n y l  t o p ,  b l a c k  i n t e r i o r  ; odometer  
4 3 , 3 4 7 .  No i n d i c s t  ion of motor v e h i c l e  i n s p e c t i o n .  Automat ic  
t r a n s n l i s s i o c ;  power b r ~ . k e s  and power s t e e r i n g ;  padd ing  on upper  
i n s t ~ u i n e n t  p a n e l ,  s u n v i s o s s ,  and a r m r e s t s .  Lap b e l t s  and upper  
t o r s o  r e s t r a i n t s  a v a i l a b l e .  No v e h i c l e  d e f e c t s  o b s e r v e d ;  no 
r e c o r d e d  majn tenance ,  D r i v e r  2  s a i d  o i l  change and  l u b r i c a t i o n  
one  t o  two nlonths e a r l i e r ;  new b r a k e s  and new t i r e s  t h i s  y e a r .  
Heavy danag.3 t o  l e f t  r e a r  cor l le r  i n c l u d i n g  t r u n k  l i d  and l e f t  
q u a r t e r  p a n e l ;  24 i n c h e s  of s h e e t  m e t a l  c r u s h ;  l c f  t C-pi3 l a r  
damaged. VDI : 07-BYE;:'-5. 

D r i v e r  1, 33 y e a r s  o l d ,  ma le ,  B l a c k ,  70 i n c h e s  and ::00 
pounds. Seven teen  y e a r s  d r i v i n g  expcr  i o n c e .  Re t \ l rn ing  llolne from 
cour;i.ll's house; one ~ n i l e  from o r i g i n ,  IQ m i l e  froin d e s t i n a t i o n .  
F a m i l i a r  w i t h  v e h i c l e ,  m n e d  two months ; drove  r o u t e  s e v e r a l  t imcs 
a \~cc.lr. No cir i v e r  e d u c a t i o n .  P i ~ y s i c a  I. and  a ien ta l  con6 : +;ion poor .  
Blood a l c o h o l  c o n c e n t r a t  i o n  (BAC) 0 . 1 0 .  Ava i l ab l  c l a p  r e s t r a i n t  
no t  ~ ! o r n .  111jur i e s :  lliinor l a c e r a t i o n  and s w e l l j n g  c1i t o p  of 
head,  l i g h ~  abj:asio;? on t o p  of nose, b r u i s e  o!? 1ai :o 'nl  r t spect  
r i g h t  li-;$, c;ort!ness t o  back. I n j u r y  s e v e r i t y  >,:?IS code 0 1 ,  ininor. 

l)ri\le.r 2 ,  40 y e a r s  o l d ,  m ; ~ l e ,  C a ~ ~ c ~ ~ s j - a n ,  70 i n c h e s  alld 195 
pounds,  J l l ' j  'i!i.il;, 11 oin 110rrle i r1  D e t r o i t  s ? i ' ) l ~ ~ b  t o  work; 30 i ; ~ j  l c s  
froln o r i g i n ,  1 4  m i l e  from d e s t i n a t i o n .  dad d r i v e n  v e h i c l e  two 
y e a r s ;  t r a v c l e a  r o u t e  d a i l y ,  No d r i v e r  e d u c a t i o n .  P h y s i c a l  and 
menta l  c o n d i t i o n  good. No a l c o h o l  i n v o l v e d .  A v a i l a b l e  l a p  b e l t  
n o t  worn. I n j u r y  s e v e r i t y  AIS code 00,  no i n j u r y .  

V e h i c l e  2 ,  r i g h t  f r o n t  p a s s e n g e r ,  56 y e a r s  o l d ,  f e m a l e ,  
C a ~ f c a s i a n ,  GG i n c h e s  and 150 pounds.  U n r e s t r a i n e d .  I n j u r i e s :  
" w h i p l a s h , "  s o r e n e s s  t o  neck and back.  I n j u r y  s e v e r i t y  AIS code 
0 1 ,  minor .  

S t a n d a r d s  

The f o l l o w i n g  Traf  f  i.c S a f e t y  Program Standarcls  (TSPS) were 
s p e c i f i c a l l y  r e l e v a n t  t o  t h i s  c a s e ,  

TSPS n"8 Alcoho l  i n  R e l a t i o n  t o  S a f e t y ,  
D r i v e r  1 d r i v i n g  u n d e r  t h e  i n f l u e n c e  of 
l i q u o r  (BAC 0 . 1 9 ) .  

TSPS i f 12  Highway Dcs i g n ,  Cons t r u c t . i o n ,  and l l a i n t e n a n c e .  
G u a r d r a i l  nlas needed i n  gore a r e a .  

- --- 
A V C I I ~ C  I C  ni!f ojXlnn t ion  I~lclcs (I'JII) , i n  a c c o r d n ~ t c c  w i t h  recom~nended 
1>1';1ct i ce of vch i . c l e  acc iden t ,  cIcf o.rmnt j.on c l a s s  i f  i c a t  i o n  a s  set 
J 0 1 ,  ti? i D SilE 'l'cc t11~ j.clal Hoy)or.i J224a.  



P r e c r a s h :  V e h i c l e  1 w e s t b o u ~ ~ d  i n  o u t s i d e  l a n e  of hi-17 ( E c o r s e  
Road) a t  a  d r i v e r - e s t i m a t e d  speed  of 60 mptl. Vehic1.c 2  westbound 
i n  i l l s i d e  l a n e  of US-lit a t  4 5  mph. V e h i c l e  1 l e f t  roadway t o  r i g h t ,  
c r o s s e d  g o r e  a r e a ,  e n t e r e d  t r a f f i c  l a n c s  of wcstbourld US-12. D r i v e r  1 
t r i e d  t o  b rake  i n  g o r e  a r e a  and a t t e m p t e d  t o  s t e e r  baclt o n t o  roadway. 
D r i v e r  1 d r i v i n g  under i n f l u e n c e  of l icluor (B,\C 0 .  9) v i o l a t  ion  of  
t r a f f i c  law,  V e h i c l e  1 l e f t  p r e c r a s h  wheel t ~ a c k s  a l o n g  o u t s i d e  
s h o u l d e r  and th rough  g o r e  a r e a .  

C r a s h :  F r o n t  end of V e h i c l e  1 s t ruc .k  V e h i c l e  2 i n  l e f t  r e a r  
c o r n e r ;  V e h i c l e  1 r o t a t e d  coun te~c1ockwi f : e  s l i g t l t l y ,  went o f f  
r i g h t  s i d e  of  roadway. Shoulder  droppcd anay ,  V e h i c l e  1 remained 
l e v e l  and was a i r b o r n e  45  f e e t ,  bounclcd clown and c o n t i n u e d  a c r o s s  
f i e l d  125 j:eet,  coming t o  f i n a l  rest  or ic!n ted  westward on f a r  s i d e  
o f  c y c l o n e  f e n c e .  V e h i c l e  2  r o t a t e d  c o u ~ ~ t e ~ c l o c k w i s e  360' and came 
t o  f i n a l  r e s t  p a r t i a l l y  o f f  r i g h t  s i d e  0:' roadway f a c i n g  westward.  
D r i v e r  1 s u s t a i n e d  a  minor l ace f ra t io l l  and !:~velling t o  t o p  of head 
from c o n t a c t i n g  roof  and b r u i s e  on l a t e r l c . .  z s p e c t  r i g h t  l e g  from 
s t r i k i n g  i n s t r u x e n t  pane l  ~ v h e l ~  v e h i c l e  b l~ t tomed  o u t  i n  d i t c h ;  l i g : . ~ t  
a b r a s i o n  t o  t o p  of nose froin moving f o r v i ; ~ r d  i n t o  s t e c r i n g  wheel ;  and 
s o r e n e s s  t o  back froin impact f o r c e .  Ilri.!c?r 2  thro1111i r i g h t  on r o t a t i o n ,  
g r i p p e d  r t e e r i r l t :  wheel ,  u n i a j u r e t l .  Vehi,;l.c 2 s j ~ u n  counterc1ocl:wi:e 
o u t  f r o n  under \ , n r e s t r a i n e d  s i g h t  f r o n t  ,as.;seilger, f o r c i n g  her t o  l e f t ;  
slic czllie t o  f i i i :  l r e s t  w i t h  back a g a i n s t  insti'iur;cnt p;:ncl and r;ufPered 
wwliipl.ashlt and a s o r e  back.  V e h i c l e  1 h.id six incilc:; of 1:rontal 
slleel; ?net a 1  cr~l..:h and da~!iage t o  fendel:::, hood, b;~~!!pc.v, and g r i l l  from 
i~ripact  w i t h  Vei;i.cle 2 ,  ~ i l inor  damage t o  :.car bumper i'ronl bo t tomink  
o u t  i n  d i t c h ,  arid v inyl .  t o p  r i p p e d  by :f 'elce. V e h i c l e  2 s l is tnj .ned 
heavy damage t o  l e f t  r e a l  c o r n e r  i n c l u d i  lg  t runli  1 i d  arid q u a r t e r  
p a n e l ;  24 i n c h e ~ i  of  s h e e t  n ie ta l  c r u s h ;  l ? f t  C - p i l l a r  damaged. 
D i r e c t i o n s  of f o r c e  12:OO o7c l .ock  t o  V e h i c l e  1 ;  7 : O O  o ' c l o c k  t o  
Vell icle  2 .  

P o ~ t ~ c r a s h :  D r i v e r  1 e x i t e d  h imsel f  and \vallted th rough  f i e l d  t o  
roadiljay. R igh t  f r o n t  passengey g o t  o u t  ~f  V e h i c l e  2 ,  D r i v e r  1 t o l d  
he r  t o  g e t  back i n t o  c a r .  D r i v e r  2  s t a y e d  i n  c a r  u n t  j l p o l i c e  a r r i v e d .  
Co-worker of Veilic l e  2 occupan t s  passed  acc  idct l t  and c :n l  l e d  p o l  i c e ;  
ambulance a r r i v e d  i n  e i g h t  m i n u t e s .  No f i r s t  a i d  adn i in i s t e rcd  on- 
s c e n e .  D r i v e r  1 and V e h i c l e  2 ' s  r i.ght f r o n t  passeilgcl '  t ? ' n n s p o r t e d  
t o  h o s p i t a l  by ambulance,  D r i v e r  2 t aken  t o  h o s p i t a l  i n  p o l i c e  c a r .  
V e h i c l e  1 l e f t  l a r g e  s c u f f  and t o r n  sod w h e ~ e  i t  bottomed o u t  a f t e r  
b e i n g  a i r b o i l n e  ( t r a i l e r  h i t c h  b r ~ i t c  oi?f a t  t h i s  t i n c )  , and 125 f e e t  
o f  t i r e  t r a c k s  i n  f i e l d  from s c u f f  t o  f i n a l  r e s t i n g  p l a c e .  Scuf f  
marlts from V e h i c l e  2 ' s  r i g h t  t i r e s  on roadway marl;ing r o t a t i o n .  
T r a f f i c  f low was l i g h t  s o  no t r a i ' f  i.c c o n t ~ o l s  were needed.  

Causa 1 F a c t o r s  and Recomnienda t i o n s  

T h e  fo l lo tv ing  diagralii e x p l a i n s  t h e  numbel-s used i n  t h e  111atr i x  
c e l l  column. A n  a s t e r i s k  (* )  p17eceding a number i n d i c a t e s  a p o s i t i v e  
f a c t o r .  



P ~ ~ c c r a s l l  ,----- Crash P o s t c r a s h  ------ I I 

M a t r i x  C e l l  
--_I-- 

Esplalia t i o n  ---.- 

Primary o r  Pr i . n c i n l c  Cause 

I n j u r y  C a u s a t i o s  - - 
2 

RecommenclaL i o n s  ------ 
9 

D r i v e r  1 l e f t  cu rved  s e c t i o n  of roadway. 
( D e f i n i t e )  

S e v e r i t y  T n c r e a s i ~ l g  Fac tor  
.- - 

There  sl lould have be 311 a g u a r d r a i l  i n  
gore  a l e a  t o  p r o t e c t  n i o t o r i s t s  fro111 ou t -o f -  
c o n t r o l  d~ i v e r s  l e n v  ing  ~o:~clv;ay where JI-17 
( E c o ~ ~ s c  Road) curves  and s l .opes .  ( D e f i n i t e )  

Rcl C V L ? ~ - I ~  Co~tc i i t  i o n s  

Dr ivel  3. d r i v i n g  w h i  l e  i n t o x i c a t e d  (0 .19  BAC) . 
( D e f i n i t e )  

D r i v e r  1 s p h y s i c a l  h e a l t h  and nlental  c o n d i t i o n  
below optimum. (Def in i t e )  

D r i v e r  1 s t a t e d  he looked away from roadway 
(11-17) t o  check t r a f f i c  on US-12 \vhere t h e  two 
roadways j o i n .  ( P r o b a b l e )  

I n j u r y  s e v e r i t y  t o  D r i v e r  1 and Vel l ic le  2 ' s  
r i g h t  f r o n t  passenger  i n c r c n s e d  because  t h e y  
were u n r c s t r n i n e d .  (Def i . n i t e )  

Need f o r  g u a r d r a i l  s h o u l d  be i n v e s t i g a t e d .  

D i r e c t  e f f o ~ t s  toward ren!oving haza rdous ,  
d r i n k i n g  d r  i \ ' c r s  f ~ o n r  i.he ~ o a c t  nud toward 
inlplcmc?nt i ng (lr ive l l  rcc?ducat  i o n  programs t o  
which i n d i v i d u a l s  respond e f f e c t i v e 1  y .  





?rim ux ~ V E R S  ITY OF u ICH IGAN 
HIGIYA'AIr SAE'ETY RESEAI!CII INSTITUTE 

CASE 4AA-337 
CASE SUIIJIARY 

Ideu t  i f  j c a t  ion - 
Accident  occur red  on Barton Drive i n  r e s i d e n t i a l  s e c t i o n  of 

t h e  c i t y  of Ann A r b o ~ ,  l \Tashte~~nw County, Michigan, a t  0800 hours 
on F r iday ,  Februsry 9 ,  1973. Passenger c a r  impacted scllool bus 
head-on. I n j u r y  s e v e r i t y  AIS* code 01, n,inor. 

Ambience 

0 B r i g h t ,  sunny morning; te loperature  ' . O  , r e l a t i v e  humidity 8756, 
wind 8 rnph f1:oni nor thwes t .  Roadway snowa .e~ve red ,  and i c y .  

Bar ton Drive is two-lane c o l l e c t o r ,  19 f e e t  wide,  no d i v i d e r ,  
Su r f ace  is \1:oll--trc7.veled a z p h a l t ,  Road xlge shou lde r s  were d i r t  
f i l l ,  each s i x  :"eet viidc. Betv1ccn ronda.ly and einbanliment s l o p i n g  
t o  ad j acen t  riv:.;: only p r o t e c t  i o ! ~  11:ooden p o s t s  10 f e e t  a p a r t  (o:l- 
C:CII LEY 1112:-1 ~~~ 'c . ln ran ' t )  . Ronci!t,a y cul ved,  w : ~  ; c o t  i.~-o\~;i:ed f oi' dra  i ~ i a g s ,  
no g.v;:!.ie. I 8 i c l 3c :~uy  i C a p c r  l i g h t s  e v e r y  175 f c e t .  K i t h i n  q u a r t e r  
miic r a . d i u s :  21) d r i v c ~ ~ : a y s ,  one i n t e r ~ c ! c t i o n ,  15 u t i l i t y  p o l e s ,  and 
150 t r e e s  ( a p p r o x i m a t e l y ) .  No h i s t o r y  9f p r i o r  a c c i d e n t s  a t  L i l i q  

l o c a t  io3 .  

T r a f f i c  Conti o l s  

Speed l i m - i l ,  25 mph by s t a t u t e .  Iio pive~lient markings.  Two 
di rec t ionr . . l  arrow s i g n s  and a  "No Parltii  g Anytime" s i g n ,  a l l  con- 
formed t o  s t a r ~ d : i ~ d s .  

Vehic les  

Vehic le  1, passenger  c a r ,  1967 Pon t i ac  Tempest, 2-door ha rd top ,  
dark blue e x t e ~ ~ i o r ,  blnclr. i n t e ~ ~ i o ~  ; odo'neter 72,636 ~ n i l e s .  No 
i n d i c n t  ion of v? l l i c le  i n spec t  ion ( p e r i o d i c  motolt v e h i c l e  i n s p e c t  ion 
not r e q u i r e d  j n !,Iichigxn). Auto:aatj.c t r a n s n i s s i o n ;  no power 
a c c e s s o r i e s  ; up;>cr ins t rument  pane l ,  z u r ~ v i s o r s ,  2nd a r m r e s t s  
padded. Lap b e l t  only a v a i l a b l e .  Left r e a r  t i r e  1/32-inch l ; read,  
r i g h t  r e a r  t i r e  4/32-inct1 t r e a d .  No r c c e n t l y  recorded nla in tenance  . 
F i f t e e n  i cches  3f f r o n t a l  s h e e t  metal  c ru sh  w i t h  cla~ilage t o  bumper, 
g r i l l ,  hood, and f c n d e ~ s ;  6Y; windshic'ld bond scpara  t i on ;  d e n t s  on 
i n s  tr 'un~ent pane l  f  I oln occupant c o n t a c t  . VDI** : 12-FDEIC-2. - 
* American JIedj.ca1 Associatj .on AhblScv i a t e d  I n j u r y  S c a l e  (AIS) . 

**- Vehicle  Dc?i'or~:!a~ioi~ I~;dcx (PDI), i n  ~ ~ C C O ~ C ~ S ~ I C ~  ivitl? recolnmendcd 
p r a c l  i c e  of v c h i c l ~  a c c i d e n t  d2i'ol':nnt ion c l a s s i f i c a t i o n  a s  s e t  f o r t h  

. 8 i n  SilK 'rec 111;icai ~CC;C)I '  L t !LLt i i t  . 



V e h i c l e  2 ,  1971 Ford  s c h o o l  bus w i t h  Wayne body; chrome 
yellov; e x t e r i o r  w i t h  b l ack  s t r i p e s  and l e t t e r i n g ;  approx imxte ly  
18 ,000  ni i les  on b u s  ( o l d  odometer broken,  new odometer showed 
9 , 3 1 9  m i l e s ) .  S t a t e  P o l i c e  i n s p e c t e d  bus i n  December 1972,  
E'ive-speed 1r.anca1 t r a n s m i s s i o n ,  power s t e e r i n g ,  a i r  b r a k e s ,  
no padded components. Lap b e l t  a v a i l a b l e  f o r  d r i v e r  o n l y .  No 
v e h i c l e  d e f e c t s  d e t e c t e d .  Had undergone r e g u l a r l y  schedu led  
maintenance .  F r o n t a l  damage i n c l u d i n g  bumper and g r i l l ,  f r o n t  
f e n d e r s  bowed o u t  s l i g h t l y ,  4 inches  of s h e e t  m e t a l  c r u s h ,  
VIII  : 12-E'DEIY-1. 

Dr i v e r  1 , :!2 y e a r s  o l d ,  ma le ,  Caucas ian ,  70 i n c h e s  and 160 
pounds. S i x  yez.rs d r i v i n g  e x p e r i e n c e ,  a v e r a g i n g  20,000 t o  25 ,000 
miles per   yea^ . Going from home t o  work i n  D e t r o i t ,  1$ m i l e s  
from o r i g i n ,  60 miles from d e s t i n a t i o n .  Unfami l i a r  w i t h  v e h i c l e  
which was owned by roojnmate, had d~ : iven  i t  o n l y  25 mile!;. 
Trave led  r o u t e  r l a i l y .  Colnpleted h igh s c h o o l  tvo-phase d r i v e r  
e d u c a t i o n  coursi? P h y s i c a l  c o n d i t i o n  goad; overal .1 x e n t a l  con- 
d i t i o n  good,  5~1; h u r r i e d  a t  t ime  of a c c i j e n t .  Yo a l c o h o l  invo lved .  
A v a i b b l e  I.ap b l ? l t  no t  worn. I n j u r i e s :  14-inch l a c e r a t i o n  c e n t e r  
c h i n ,  f r o n t  t e e ; h  l o o s e ,  l e f t  s i d e  of head s o r e ,  s l i g h t  l a c e r a t i o l l s  
bo th  l e g s  mid - s  l i n .  I n j u r y  s e v e r i t y  AIS  code 01,  minor.  

V e h i c l e  1, r i g h t  f r o n t  p a s s e n g e r ,  21  y e a r s  o l d ,  male ,  Caucas ian ,  
70 inches  and 130 po~it ids.  U u r e s t r a i  n e d .  1 n j u l ' i . e ~ :  12-inch l a c e r a -  
t i o n  over  r i g h t  e y e .  I n j u r y  s e v e r i t y  AIS code 01,  minor.  

D r i v e r  2 ,  29 y e a r s  o l d ,  Caucas ian ,  felnale,  66 inches  and 230 
pounds,  I ) r i v i ~ l ;  12 years averaging 3 0 , 9 3 0  !rii!.es ;;es: yea!.. 
T r a v e l i n g  from ;)us p a r k i n g  l o t  t o  s c h o o l  i n  Y p s i l i i u t i ;  r o u t e  
i n c l u d e d  f i v e  s t o p s .  Route was 20 m i l c s ,  d r i v e r  on s c h e d u l e .  
Acc iden t  s i t e  s w e n  m i l e s  from o r i g i n ,  13  m i l e s  from d e s t i n a t i o n ,  
F a m i l i a r  w i t h  b ~ s  having d r i v e n  it 12 ,000  m i l e s  i n  f i v e  months;  
d rove  r o u t e  d a i l y  on weekdays. No d r i v e r  e d u c a t i o n ,  Over~ve igh t  , 
c o r r e c t i v e  l e n s  f o r  a s t i g m a t i s m ;  o v e r a l l  niental  c o n d i t i o n  good. 
No a l c o h o l  invo lved .  Not wear ing  l a p  b e l t .  No i n j u r y .  

V e h i c l e  2  passengers :  

Second s e a t  from f r o n t ,  l e f t  s i d e :  G-year-old Caucas ian  female ,  
46 inches  and 48 pounds,  U n r e s t r a i n e d .  No i n j u r y .  

T h i r d  s e a t  from f r o n t ,  l e f t  s i d e :  10-year-old Caucas ian  male ,  
54 inches  and 75 pounds. U n r e s t r a i n e d ,  No i n j u r y .  

T h i r d  s e a t  from f r o n t ,  r i g h t  s i d e :  9-year-old Caucas ian  male ,  
52 inches  and 70 pounds. I l n r e s t r a i n c d .  No in,] ury  . 
S t a n d a r d s  

T h e  f ollol,vin:; Notor V e h i c l c  Proel'anl S tanclal-ds (IIVPS) and  
T r a f f i c  S n f c t y  P~ogra111 S t a n d a r d s  (TSPS) a r e  spec  i f  i c a l l y  r e l e v a n t  
iu iilis ~ i t . s t l ,  



h!VPS $201 Occupant P rc t ec t io i l  j n  I n t e r i o r  Impact-- 
Passenger Cars .  Padded sunv i s o r s  and 
b lun t  des ign  of ins t rument  panel  minimized 
i n j u r y  t o  occupants  of Vehicle  1 (pre-s tandard)  . 

MVPS $212 Windshield Alounting--Passenger Cars .  Vehic le  1. 
had 65:hvindshield  bond s e p a r a t i o n  (pre-  
s t anda rd )  . 

TSPS $4 Driver  Educat ion.  D?.' i vc r  educa t ion  cou r ses  
must cau t ion  d r i v e r s  t o  d r i v e  a t  speeds  s a f e  
f o r  road c o n d i t i o n s ;  a l s o  a l e r t  d r i v e r s  t o  
l e a r n  unfa ;n i l i a r  v e h i c l e ' s  handl ing charac-  
ter isl i c s  . 

TSFS #12 Roadway Design, Cons t ruc t ion ,  and Maintenance,  
Roadway narrow; g u a r d r a i l s  were needed t o  
prevent  v e h i c l e s  from going down embankment 
i n t o  ad j acen t  r i v e r ;  a l s o  t h e  snow-covered 
road had not  been t r e a t e d  (sand) t o  reduce 
i c y  s u r f a c e .  

TSPS $17 Pup i l  T ranspor t a t i on  S a f e t y .  Dr iver  2  had 
(Proposed) had no d r i v e r  educa t ion .  Michigan law 

r e q u i r e s  scilool bus d r i v e r s  t o  conlplete 
school  bus d r i v e r  s a f e t y  course  every two 
yea r s  ; Driver 2 u n ~ e s  t r a  ilieci thoup;h l a p  
b e l t  a v a i l a b l e .  

Precrash :  Vehicle  1 headed nor t h ~ v e s t  a t  a dr  i v e r - e s t  imated 
speed of 40 mph, Vehicle  2 going s o u t h e a s t  a t  20 mph; each i n  t h e i r  
r e s p e c t i v e  t z a f f i c  l ane .  Vehicle  1 e n t e r e d  roadway curve  t o  t h e  
r i g h t  , crosseG c e n t e r  of road i n t o  opposing t r a f f i c  l ane .  Dr iver  1 
puniped b rakes ,  s t e e r e d  t o  r i g h t .  J u s t  p r i o r  t o  impact, Dr iver  2  
saw Driver  1 e r t e r  curve a t  a  speed t o o  f a s t  f o r  c o n d i t i o n s ,  r e a l i z e d  
c r a s h  imminent, s t e e r e d  t o  r i g h t  and a p p l i e d  brakes  and c l u t c h .  
Dr iver  1's d r i v i n g  too  f a s t  f o r  c o n d i t i c n s  v i o l a t i o n  of t r a f f i c  law. 
Because roadway was sanded immediately 1 o s t c r a s  h  and scene  not 
i n v e s t i g a t e d  u n t i l  l$ liour af t c r  acc idc.r.t, p r ec ra sh  slz i d s  and 
s c u f f s  a r e ,  i f  any,  were not e v i d e n t .  

Crash:  P! on t  end of c a r  stlsucl; f r o n t  end of bus head-on; - 
Vehic le  1's impact speed 20 mph, Vehiclc  2 ' s  10 mph. Driver  1 
thrown f o r w ~ r d  and s u s t a i n e d  1:-inch l a c e r a t i o n  c e n t e r  c h i n  and 
loose  f r o n t  t e e t h  from s t r i k i n g  s t e e r i n g  wheel, s o r e  l e f t  s i d e  of 
head frorn wi:ldshield, and s1i:;lzt l n c e r a t i o n s  both l e g s  mid-shin from 
instrument  pane l .  Right El-ont passenger went f orwa~:d i n t o  windshield  
and r ece ivcd  1 4 - i n c h  l a c e r a t i o n  over r i g h t  eye. Nei ther  of Vehicle  1 
occupants  l o s t  consc iousness .  O c c u p a n t s  of Vehiclc  2 un in ju red .  
Vehic le  1 llnd f r o n t a l  dninagc t o  bumper, g r i l l ,  hood, and f ende r s  
w i t h  15  ilictles of shec-1; mcial c l $ u s l i ;  65'1 w i u c l ~ t ~  i.eld bond s c p a r n t  ion ;  
d e n t s  on ins ' ir~tincnt panel f ro~n occ:tlpnnt conlac-t  . Sel l ic le  2 had  four  
iilclles of fi.onl-nl. s h e e t  metal  crasll  w l t l i  anl:lnge co i,umpe18 ;tllci gl  ii; , 
f r o n t  f e n d e r s  bov;ed ou t  s l i g h t l y .  Di rccc ions  of f o r c e  12:00 t o  both 
vc l l ic lcs  . 



Pos t c r a sh :  Vetlicle 2 passe r~ge r s  reniained i n  b ~ s ;  Driver  2 
exite--no Vehicle  1, and s ~ i g g e s t e d  Driver  1 and r i g h t  f r o n t  
passenger s t a y  i n  c a r ,  which they d i d .  Driver  2 u'ent t o  nearby 
house and phoned p o l i c e  who a r r i v e d  i n  t h r e e  minutes .  Ambulance 
a r r  ivecl i n  four  minutes ; checked cond i t i on  and bandaged l a c e r a t i o n s  
of Driver  1 a~!d Vehicle  1's r i g h t  f r o n t  passol?:rer; t r a n s p o r t e d  then: 
on f u l l  backboards t o  h o s p i t a l .  Driver  2 ' s  s c ; ~ o o l  t r a n s p o r t a t i o n  
supe rv i so r  tool: her and c h i l d r e n  t o  s c l ~ o o l .  No f i l , e s ,  exp los ions ,  
o r  environmental  problems, P i eces  of g r i l l  and g l a s s  from Vehicle  1 
on roadway. C i t y  maintenance t r u c k  sanded roadway immediately pos t -  
c r a s h .  Scene hc1.d f o r  HSRI c r a s h  i n v e s t i g a t i o n  team; l i g h t  t r a f f i c  
d i v e r t e d  i n t o  unobstructed t r a f f i c  l ane .  

Causal  F a c t o r s  and Recolnmendat ions  - - .- 
The  fo l lowiug  d i a g ~ a m  e x p l a i n s  tile ~lumber:; uscd i n  t h e  ma t r ix  

c e l l  column. Au a s t e r i s k  (*) preceding  ic nufiber i n d i c a t e s  a 
p o s i t i v e  f a c t o r .  

Precrash  ? r a sh  Pos t c r a sh  

Human 1 7 - 7 2  3 

Vehicle  I - 1 ~ 1  

Matr ix  C e l l  Explanat ion 

Acciclcllt Cni:s:at i on  -- -- 
Primary or  Pr inc  i p l e  Causes 

Driver  1 c ros sed  i n  t o  oppos lng  lane  
of t r a v e l  whi le  rout.ding curve .  ( D e f i n i t e )  

Driver  1 t r a v e l e d  tc ,o f a s t  f o r  
c o n d i t i o n s .  (Def i n i  t e )  

Relevant Condi t ions  

Driver  1 was i n  hurry and d i d  not 
e x e r c i s e  proper  cart. ( D e f i n i t e )  

Driver  1 u n f ~ l n i l i a r  w i t h  f u l l - s  ized 
v e h i c l e .  ( D e f i n i t e )  

T i r e s  on Vehicle  1 had 1/32-inch t r e a d  on 
l e f t  r e a r ,  4/32-inch on r i g h t  r c a r .  ( D e f i n i t e )  

Roachvay too  narrow a t  curve f o r  two v e h i c l e s  
t o  s a f e l y  p a s s .  ( D o f i n i t e )  



hlatrix Ce l l  -- 
In jury  Cau.;ation 

2 

Pos t c ra sh  Fac tors  - - 
* 3  

Reco11:menda.I: ions - 
7 

Explanation ----- 

F a i l u r e  t o  use lap  r e s t r a i n t s  increased 
in ju ry  t o  Driver 1 and his r i g h t  f r o n t  
passenger.  (Def in i t e )  

Emergency Medical Service response prompt 
and treatment appropr ia te ,  (Def in i t e )  

Maintenance t ruck f r o a  c i t y  of Ann Arbor 
sanded road i~nmediately pos tcrash .  (Def in i te )  

Widen road a t  curve and i n s t a l l  gua rd ra i l  
t o  p ro tec t  moto r i s t s  who leave road from 
going down s t e e p  embankmenr and i n t o  r i v e r  . 
Driver education courses should warn d~ i v e r s  
aga ins t  d r iv ing  too f a s t  f o r  condi t ions ,  
and cmplins j.ze t h e  need t o  f a m i l i a r i z e  oneself 
w i t h  a  veh ic l e  before d r iv ing  i t .  
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CASE $AA-333 
CASE SUlIhItZ RY 

I d e n t  i f  i c a t  ion  - 
Acciden t  o c c u r r e d  on eas tbound  expressway 1-94, open roadway 

i n  a g r i c u l t u r a l  a r e a  of Sylvan Township, Vashtena\v County ,  Michigan,  
on Thursday,  Febr u a ~ y  8 ,  1973 a t  1414 h o u r s .  a l eb i l e  home, l o s s  o f  
c o n t r o l !  f i r e .  I n j u r y  s e v e r i t y  AIS* code 00,  no i n j u r y .  

Ambience 

0 Day1 i g h t ,  sunny aiid windy; t e m p e r a t u r e  20 , r e l a t i v e  humidi ty  
42$,, wind 13 c~ph f I orn n o r t h \ s e s t .  Roadway d r y ,  o c c a s i o n a l  i c e  
p a t c h e s  , s h o ~ l l d e r s  snow-coverccl . 

1-94,  4- lane  d i v i d e d  expressway,  eack s e t  of l a n e s  24 f e e t  
wide .  Ci~'ass median q u a r t e r - n ~ i l e  w i d e ,  licadway s u r f a c e  well- 
t r a v e l e d  and well-?:;a i n  t a i t ~ e d  c o n c r e t e .  Ex t e l ' i o r  aspha11 s h o u l d c r  
10  f e e t  wide ,  i n t e r j o s  a s p h a l t  s h o u l d c r  3 f e e t  v i d e ;  no g u a r d r ~ ~ i l .  
Roadway s t rn  i g h t ,  l e v e l ,  crowned f o r  clra i n a g c .  No a r t i f i c i a l  
l i g h t i n g ,  acc:ess -s o r  u t i l i t y  p o l e s  per  q u a r t e r - m i l e  r a d i u s :  many 
t r e e s .  !! to - taL of 25 a c c i d e ~ t s  i.n n 5-j-;a;. per  iocl was f o ~ n c l  i f i  

s e a r c h  o i  t n e  Wa5htenan County d a t a  f o r  t h e  i n t e r s e c t i o n  of  1-94 
w i t h  P i e r c e  Road (averpnss) t o  u n e - h a l f  m i l e  e a s t  o f  P i e r c e  Road 
on 1-94. In  g e n ~ x a l :  t h i s  i s  a  belo\v a v e r a g e  y e a r l y  t o t a l .  The 
n~ost: common c a t e ~ , o s y  of a c c i d e n t  c o n f i g u r a t i o n  was o u t - o f - c o n t r o l  
( 8 ) ,  foll.owec! by r e a r  end ( 5 ) ,  sicleswipe ( 4 ) ,  r i g h t  a n g l e  ( 3 ) )  
r o l l o v e r  ( 2 ) '  hit. a n i ~ t l a l  (2),  and one each f o r  head on and f i x e d  
ob, jcc t .  There  \:&,re 15  s i n q l e - v e h i c l e  a c c i d e n t s ,  n i n e  two-vehic le ,  
and tv:o tl1ree.-vehicle. F i f t e e n  of t h e  a c c i d e n t s  o c c u r r e d  i n  
p o t e n t i a l l y  v , ih t ry  lnonths (~ovember- : ; la rch) .  

T r a f f i c  C o n t r o l s  - 
Speed limit pos ted  70 mph maxil:iurn, 45  tnph minimum; t t i e se  

speects a l s o  a p p l y  t o  motor homes i n  ! . I ichigan.  I n t e r m i t t e n t  w h i t e  
c e n t e r  l i n e ,  s o l :  d  s ;h i te  edge delineators; v i s i b i l i t y  good. No 
s i g n s  o r  s i g n a l s  . 

Y e h i c l e  1, mobi le  home, 1973 28-foot  Swinger S ta tesman:  
e x t e r i o r  l ime  g reen  w i t h  b l a c k  accent  s t r i p e s ,  w h i t e  t o p  and 
botton:; odorilctcr appl tos imarc ly  350 miles.  No i t l d i c a t i o n  of  v e h i c l e  
i n s p e c t i o n  ( 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  no t  r e q u i r e d  i n  s t a t e  
of 3lic h igan)  . Autoxa t i c  t r a n s n l i s s i o n ,  power b r a k e s  and power 



s t e e r i n g ,  padded instrul i ient  p a n e l .  Lap he1 t.s o n l y  a v a i l a b l e ,  
No v e h i c l e  d e f e c t s  r e p o r t e d ,  no s e c o r d  of r n a i ~ ~ t c n a n c e .  F i r e  
comple te ly  d e s t r o y e d  v e h i c l e .  VDI : *00-RLIJIO-1. 

Dr ive r  1, 23-year-old Caucas ian  male ,  70 inches  and 180 pounds. 
Seven y e a r s  d r i v i n g  e x p e r i e n c e  wi th  passenger  c a r s ,  a v e r a g i n g  1 5 , 0 0 0  
miles per  yea r  ; one-year e x p e r i e n c e  clr iv i n g  Swingers ,  ave raged  
50,000 m i 1 . e ~  i n  p a s t  yea r  d r i v i n g  around Uni ted  S t a t e s  a s  an awning 
sa lesman ,  On bus i n e s r  t r i p  fro111 Jackson .  I l ichigan t o  D e t r o i t ;  
15 m i l e s  from o r i ~ i n ,  45  miles from t l e s t i n a t i o n .  Very f a m i l i a r  
w i t h  v e l l j c l e ,  f n i r l y  l ' a in i l i a r  w i t h  r o u t e ,  Completed h igh s c h o o l  
d r i v e r  educ2t  iotl 20111 .:e, O v e r a l l  p h y s i c a l  and mental. c o n d i t  ion  
gooci. No a l c o h o l  i i ~ v o l v e d .  Dr ive r  u n r e s t r a  ined .  I n j u r y  s e v e r i t y  
AIS code G O ,  110 ifljur:;. 

S t a n d a r d s  

The f o l l ~ , u l  i - 2  ?,I0 t o r  Veh ic le  Program 5, tandards  (MVPS) a n d  
T r a f f i c  S a f e t ; ~  PI c~gsnin S tandasd (TSPS) we: e  s p e c i f i c a l l y  r e l e v a n t  
t o  t h i s  c a s e .  

IIVPS #301 F u e l  Tanks,  Fue l  Tank F i l l e r  P i p e s ,  and Fuel  
Tank Connections--Passenger C a r s .  The rubbcz 
j u n c t i o n  c o n n e c t i n g  t h e  f u e l  f i l l e r  p i p e  t o  
the f u c l  tank separatcsd a l l o w i n g  f u e l  l e a k a g e ,  
bu t  t h e  f u c l  tank d i d  c o t  r u p t u r e .  (MVPP $301 
does  not  app ly  t o  r.lr hiZe homes. ) 

bIVPS n"302 F lammabi l i ty  of I n t e r l o r  J l a t e r i a l s - -Passenger  
C a r s ,  l l u l t i p u s p o s c  Passenger  V e h i c l e s ,  Trucks ,  
and Buses.  The v e h i c l e  and many of its com- 
ponents  were flammable t o  e x t e n t  t h a t  mobi le  
home was comple te ly  d e s t r o y e d  by f i r e .  

TSPS # 4  D r i v e r  Educa t ion .  D r i v e r  1 o v e r s t e e r e d  i n  
a t t e m p t s  t o  r e g a i n  roadway. 

D e s c r i p t i o n  

Precra2A: Vehic le  1 eas tbound i n  o u t s i d e  l a n e  of 1-94 e x p r e s s -  
way a t  60-65 m ~ b .  'Iit pa tch  of i c e ,  d r i v e s  o v e r c o r r e c t e d  and f i s h -  
t a i l e d  i n t o  i n s i d e  l a n e  the11 b a c k  t o  o u t s i d e  l a n e  and o n t o  snow- 
covered s h o u l d e r ,  Overstee1,ed back o n t o  roadway, t h e n  s t e e r e d  
r i g h t  t o  s t r a i g h t e n  o u t  v e h i c l e .  V e h i c l e  r o t a t e d  c lockwise  a c r o s s  
roadway o n t o  medial], sk idded  105 f e e t .  D r i v i n g  t o o  f a s t  f o r  
c o n d i t i o n s  v i o l a t i o n  of t r a f f i c  law. One hundred and t h i r t y  f e e t  

* Vehic le  Defor!r.a t ion Index ( V D I )  , i n  accorclance w i t h  reco~lllnended 
p r a c t i c e  of v e h i c l e  a c c i d e n t  de fo rmat ion  c l a s s i f i c a t i o n  a s  s e t  
f o r t h  i n  PAE T e c h n i c a l  Report  J224a.  

* *  Case ill tel,viev/els unab le  t o  t a l k  t o  D r i v e r  1 because  of  h i s  job 
a s  a i l  d v t ' i  iiig sa:es;;;z;;; t ! : e ~ z f ' c r e ,  rhc, i n t e r v i e w e d  h i s  f a m i l y  and 
company employcr . 



of c r i t i c a l  speed s c u f f s  on roadway; t i r e  t r a c k s  i n  snow; s k i d  
marks on roadway, 6 5  f e e t  from r e a r  wheels ,  85  f e e t  from f r o n t  
wheels; s c u f f s  down f i l l  s e c t i o n  i n t o  median. 

Crash: Vehicle  over turned on median and made a  t h ree -qua r t e r  
r o l l  t o  f i n a l  r e s t i n g  p l ace .  Unrestra ined d r i v e r  r o l l e d  with  
vehic3e,  rece ived  no i n j u r i e s .  Vehicle  t o t a l l y  des t royed  by 
f i r e .  Because of r o l l o v e r ,  no d i r e c t i o n s  of f o r c e  a v a i l a b l e .  

Post.crash: Dr iver  heard explos ion  of propane gas  tank and -..-., -- 
f u e l  t ank ,  saw f i r e  in  back of mobile home, crawled ou t  s k y l i g h t  
roof v e n t .  Pass ing  motor i s  t c a l l e d  p o l i c e  who a r r i v e d  promptly. 
F i r e  t ruck  a l s o  d j  s p a  t ched .  Great a~nount of non-combust i b l e  
d e b r i s  ( v e h i c l e  u i d c  s t r u c  tui9e.  a p p l i a n c e s ,  e t c  . )  i n  median 
n e c e s s i t a t e d  time-consuming clean-up. No t r a f f i c  c o n t r o l s  nec- 
essary  n s  v e h i c l e  l-vas o f f  roadway. 

Causal Fac to r s  and Recommends t ions 
--* 

The followini;  diagram exp la ins  t h e  numbess used i n  t he  mat r ix  
c e l l  column. An l r s t e r i sk  ( * )  preceding a nu~nber i n d i c a t e s  a  p o s i t l v z  
f a c t o r .  

Human 

Vehicle  

Envrronmental 

Precrash Crash Pos tc rash  

IT -  

JIatr  i.x C e l l  Explanat ion - -.. 

Accident Causat ion 

Pr imary or P r i n c i p l e  Cause 

Driver  1 l o s t  c o n t r o l  and v e h i c l e  l e f t  
roadway. ( D e f i n i t e )  

Relevant Condi t ions  -- 

Dr iver  1 o v e r c o ~ ~ s e c  ted t o  r ega in  roaclway 
which caused ve!lic l c  l o s s  of c o n t r o l .  
( D e f i n i t e )  

Vehicle had v e r y  high c e n t e r  of g r a v i t y .  
(Def i n i t c )  

Patch of i c e  on roadway i n i t i a t e d  veh ic l e  
l o s s  of con t s o l  , (Probable)  

Snow on shouldel'  f u r  they c o n t r i b u t e d  t o  
v e h i c l e  l o s s  of c o n t r o l .  ( D e f i n i t e )  



Matrix C e l l  Explanat ion 

In.iury Causat ion 

* 5 Presence of s k y l i g h t  roof vent  enabled 
Driver  1 t o  s a f e l y  e x i t  burning v e h i c l e .  
( D e f i n i t e )  

Pos tc rash  Fac to r s  

Driver  exh ib i t ed  a l e r t  behavior in  e x t r i -  
c a t i n g  himself ou t  s k y l i g h t  roof vent  when 
he saw veh i c l e  on f i r e .  (De f in i t e )  

Debr is  clean-up was time-consuming because 
of l a r g e  amount of loose  p ieces  s c a t t e r e d  
about median. ( D e f i n i t e )  

Reevaluate speed l i n i i t  f o r  mobile home 
v e h i c l e s  because of handl ing and s t a b i l i t y  
problelns due t o  high c e n t e r  of g r a v i t y .  

Study should be made C T  mobile home 
f la lnmabi l i ty .  

Driver educat ion courscs  should t each  
defens ive  d r  i v  ing a116 en~phas i z e  danger of 
ove rco r r ec t i ng  a s  evidenced i n  Driver 1's 
r a p i d  and c r i t i c a l  s t e e r i n g  maneuvers i n  
an a t tempt  t o  r ega in  roadway. Overcor rec t ing  
is f requen t  cause of a c c i d e n t s .  
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HIGHWAY SAFETY RESEARCH INSTITUTE 

CASE +AA-339 
CASE SUiIMARY 

Ident  i f  i ca  t ion 

Accident occurred on open roadway s e c t i o n  of P l a t t  Road i n  
r e s i d e n t i a l  a rea  of c i t y  of Ann Arbor, Washtenaw County, Nichigan, 
on Saturday,  February 10 ,  1973, a t  1110 hours.  Pedes t r ian  s t r u c k  
by s t a k e  t r u c k .  In jury  s e v e r i t y  AIS* codo 04 ,  s e r i o u s ,  l i f e -  
t h rea ten ing ,  s u r v i v a l  probable.  

Ambience 

B r i g h t ,  sunny morning; temperature 2:j0, r e l a t i v e  humidity 79%, 
wind 12 mph from due nor th .  Roadway d ry .  

Highway 

P l a t t  Road, 4-lane major a r t e r i a l ;  e l c h  lane 11 f e e t  wide. NQ 
d i v i d e r .  Surfacc? wel l - t rave led  a s p h a l t ;  :oad edge 6-inch-high con- 
c r e t e  curbing.:"* Roadway s t r a i g h t ,  crown:d f o r  dra inage ,  no grade. 
Twenty mercury v:ipor l i g h t s  every h a l f  mi l e ,  Accesses per qua r t e r  
mi le :  10 drive!va:rs, 2  i n t e r s e c t i o n s ,  15 u t i l i t y  po les ,  and 40 t r e e s .  
No acc ident  h i - t t ~ r y  according t o  4 & - ~ e ~ r  dashtenaw County da ta  base.  

T r a f f i c  Cont ro ls  

Speed l i m i t  35 mph, posted.  Worn pavement markings; i n t e r m i t t e n t  
white lane  d e l i n e a t o r s ,  double yellow cen te r  l i n e .  Standard "No 
Parkingtt  and speed l i m i t  s i gns .  No s i g n 2 l s .  

Veh i c  l e  

1969 Chevrolet  C/50 s t a k e  t ruck  owned by Ilichigan Consolidated 
Gas Company; odorileter 33,180 mi le s ;  dark blue-grey e x t e r i o r  and i n t e r i o r  . 
No i n d i c a t i o n  of v e h i c l e  inspec t ion  ( p e r i ~ d i c  motor veh ic l e  inspec t ion  
not  r equ i red  in  I1 ichigan)  . hlanua 1 transmiss  ion. power s t e e r i n g ,  and 
power brakes ,  padding on upper instrument panel and armres ts .  Lap 
b e l t  only a v a i l a b l e .  No v e h i c l e  d e f e c t s  observed. Regular mainte- 
nance done by IIic higan Consolidated Gas Company's own garage ; dr ive r  
i n d i c a t e s  when t ruck needs more than r egu la r  maintenance. VDI+: 
12-FRJIN-0 ( a rea  of pedes t r ian  con tac t )  . 

-- - 

* American hledica 1 Associat ion Abbreviated In ju ry  Sca le  (AIS) . 
** Six-inch-high curbs  s t anda rd  i n  c i t y  of Ann Arbor, Michigan, 

+ Vehicle Deformation Index (VDI) , i n  accordance w i t h  recommended 
p r a c t i c e  of veh ic l e  acc iden t  deformation c l a s s i f i c a t i o n  a s  s e t  f o r t h  ' 
in SAE Technica 1 Report J224a. 



D r i v e s  1, 30 y e a r s  o l d ,  ma le ,  C a u c a s i a n ,  66 i n c h e s  and  200 
pounds. T h i r t e e n  y e a r s  d r i v i n g  e x p e r i e n c e ;  ave raged  3 4 , 0 0 0  miles 
per  y e a r ,  500 m i l e s  per  week f o r  t h e  Gas Company, 155  m i l e s  per  
week f o r  p e r s o n a l  d r i v i n g .  Making t h i r d  t r i p  of t h e  day from Gas 
Company t o  Ann Arbor Dump; n i n e  m i l e s  from o r i g i n ,  one m i l e  from 
d e s t i n a t i o n .  Drove t r u c k  and r o u t e  f r e q u e n t l y .  Completed d r i v e r  
e d u c a t i o n  c o u r s e  i n  h i g h  s c h o o l ,  army, and Gas Company. Good 
phys ica  1 c o n d i t  i o n ,  wore c o r r e c t i v e  l e n s e s .  N e n t a l  c o n d i t i o n  
p o s s i b l y  somewhat a g i t a t e d  a s  he had j u s t  w i t n e s s e d  a  nea r  ambulance- 
passenger  c a r  i n t e r s e c t i o n  a c c i d e n t ;  t h e n  a s  he c o n t i n u e d  on P l a t t  
Road, a  p a s s e n g e r  c a r  p u l l e d  o u t  from a  s i d e  s t r e e t  d i r e c t l y  i n  
f r o n t  of  h i m .  No alcohol .  i n v o l v e d .  Ilest:ai.ned by l a p  b e l t .  No 
i n j u r y .  

P e d e s t r i a n ,  8-yeas-old male Caucas ia l i ,  h e i g h t  and we igh t  
unknown. Walking w i t h  a f r i e n d  from hone t o  Mary D .  l l i t c h e l l  Schoo l  
f o r  a  Cub S c o u t  h i k e ;  h a l f  m i l e  from o r i g i n :  h a l f  m i l e  from des -  
t i n a t i o n .  F a m i l i a r  w i t h  a r e a ,  l i v e d  nca?:5':. I n j u r i e s :  c l o s e d  
head i n j u r y ,  semi-consc i o u s  on-scene ; cc>~r,.~ ' :we  t o  serni-consc i o u s  
f o r  12 hours  a f t e r  a c c i d e n t ;  gscggy.  some amnesia second d a y ;  a l e r t ,  
normal f u n c t i o n i r i g  a p p a r e n t l y  r e s t o r e d  t h i r d  day:  2-incll  a n t e r i o r  
m i d l i n e  s c a l p  l a c e r a t  i o n ;  compla in t  or" pa i n  i n  neck.  c o n t u s i o n  
l a t e r a l  a s p e c t  :c!ft t h i g h ,  s t i f f n e s s  i n  l ? f  t t h i g h  and l e g ,  a b r a -  
s i o n s  and c o n t c r  '.ens 7;o knees and a n k l e s ,  I n j u r y  s e v e r i t y  AIS 
code 04 s e r  i o i i ~ .  l i f e - t h r e a t e n i n g ,  s u r v i v a  1 p r o b a b l e .  

S t a n d a r d s  

The f o l l o w i n g  T r a f f i c  S a f e t y  Program S t n n d a r d s  (TSPS) were 
s p e c  i f  i c a l l y  r e l e v a n t  t o  t h i s  c a s e .  

TSPS # I 1  Emergency Medical  S e r v i c e .  I t  took 20 
minu tes  f o r  ambulant, t o  a r r i v e .  

TSPS X14 P e d e s t r i a n  S a f e t y .  N'ed t o  i n t e n s i f y  
p e d e s t r i a n  s a f e t y  e d l i ? a t i o n  i n  e l e m e n t a r y  
s c h o o l s .  

D e s c r i p t i o n  

P r e c r a s h :  V e h i c l e  I southbound i n  o . ~ t s i d e  l a n e  of P l a t t  Road 
a t  30-35 mph. P e d e s t r i a n  d a r t e d  i n t o  s t r 2 e t .  D r i v e r  1 slammed on 
b r a k e s ,  down-sh i f  t e d ,  and swerved t o  le f  L . So v  i o l a  t i o n s .  S k i d  
marks:  42 f e e t  w i t h  r i g h t  f ~ o n t  and l e f t  f r o n t  t i r e s ,  65  f e e t  w i t h  
r i g h t  back d u a l  t i r e s ,  60 f e e t  w i t h  l e f t  back d u a l  t i r e s .  

Crash :  R i g h t  f r o n t  c o r n e r  of t r u c k  s t r u c k  p e d e s t r i a n .  Pedes- 
t r i a n  f e l l  t o  pavement betlieen wtleels and t r u c k  passed over  h i m .  
D r i v e r  1 p u l l e d  i n t o  outsicit? l a n e  and s t o p p e d ,  put  t h e  t r u c k  i n  
n e u t r a l ,  p u t  on emergency b r a k e  and emergency f l a s h e r s .  No d r i v e r  
k inenla t i c s  , d r  i v e r  unin,]  u r e  d .  



P e d e s t r i a n  s u s t a i n e d  c o n t u s i o n s  t o  l a t e r a l  a s p e c t  of  l e f t  
t h i g h ,  s t i . f f n e s s  t o  l e f t  t h i g h  and l e g  from bumper impact .  F u r t h e r  
i n j u r i e s  s u s t a i n e d  a s  t h e  p e d e s t r i a n  f e l l  t o  t h e  pavement and passed 
under t h e  bumper and u n d e r c a r r i a g e  were compla in t  of  pa in  i n  neck,  
c o n t u s i o n s  and a b r a s i o n s  t o  knees  and a n k l e s ,  2-inch a n t e r i o r  m i d l i n e  
s c a l p  l a c e r a t i o n s ,  and s e r i o u s  c l o s e d  head i n j u r i e s .  He was semi- 
consc ious  on-scene and comatose t o  semi-comatose i n  t h e  h o s p i t a l  
12 hours a f t e r  a c c i d e n t .  The day f o l l o w i n g  t h e  a c c i d e n t ,  h e  r e g a i n e d  
c o n s c i o u s n e s s ,  was groggy and s u f f e r e d  amnesia.  The f o l l o w i n g  day 
normal f u n c t i o n i n g  was a p p a r e n t l y  r e s t o r e d .  I n j u r y  s e v e r i t y  AIS 
code 04 ,  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 .  No v e h i c l e  
damage. D i r e c t i o n  o f  f o r c e  12:OO o ' c l o c k .  

Postcra?:: D r i v e r  go t  o u t  of t r u c k  and asked  p e d e s t r i a n ' s  
f r i e n d  t o  go f o r  h e l p .  Nearby r e s i d e n t  brought  b l a n k e t  f o r  pedes- 
t r i a n .  Pedes t r i2 .n  s t a r t e d  t o  g e t  up,  d r i v e r  l a i d  h i m  back down. 
The boy s t a r t e d  lromit ing  and l o s t  c o n s c i o ~ ~ s n e s s  and t h e  d r i v e r  , 
t r a i n e d  i n  f i r s t  a i d ,  checked f o r  a i rway  c l e a r a n c e ,  v i t a l  s i g n s ,  and 
broken bones i n  ueck and e x t r e m i t i e s .  P o l i c e  and f i r e  t r u c k  a r r i v e d  
i n  f o u r  minutes , ,  i i r e  r e s c u e  t r u c k  i n  e i g h t  minu tes .  P e d e s t r i a n  
p l a c e d  on backho:!lld, check on v i t a l  s i g n s  mainti t ined u n t i l  ambu- 
l a n c e  a r r i v a l  twc?nty minutes  p o s t c r a s h .  P e d e s t r i a n  t r a n s p o r t e d  i n  
ambulance, semi-c:onsc i o u s ,  v i t a l  s i g n s  s t l i b l e  on h o s p i t a  1 a r r i v a l  . 
While southbound l a n e s  blocked by t r u c k  aad  p e d e s t r i a n ,  t r a f f i c  
r e r o u t e d  by p o l i c e  i n t o  northbound l a n e s .  No f i r e s ,  e x p l o s i o n s ,  
env i ronmenta l  problems,  o r  d e b r i s .  

Causa l  F a c t o r s  and Recommendations -. 
The f o l l o w i ~ l g  diagram e x p l a i n s  t h e  numbers used i n  t h e  m a t r i x  

c e l l  column. An c s t e r i s k  ( * )  p r e c e d i n g  a  number i n d i c a t e s  a  p o s i t i v e  
f a c t o r .  

P r e c r a s h  Crash  P o s t c r a s h  

Human 

V e b i c l e  

Environmznta l  

h l a t r i x  Cell E x p l a n a t i o n  

Acc i d e n t  Causa t ion  

Primary o r  P r i n c i p l e  Cause 

Young p e d e s t r i a n  d a r t e d  i n t o  s t r e e t  i n  
f r o n t  of t r u c k .  ( D e f i n i t e )  

Relevant  C o n d i t i o n s  

P e d e s t r i a n  h u r r y i n g  t o  Cub Scout  H i k e ,  
1 - - L L - - L 2 - - -  A ^  A - ^ - , - C 2  ^ ... I..̂- AI.CIC":,." 
L I i a  L LCII L I V C  L U  L A  U I I  IL W I L G L I  CIIWUY A L A ~  

r o a d .  (Def i n i t e )  



Matr ix  C e l l  

P o s t c r a s h  F a c t o r s  

Recommenda t ions  

Exp lana t ion  

Relevant  Condi t  ions  ( con t inued)  

Dr ive r  p o s s i b l y  shaken having j u s t  w i t n e s s e d  
a  near  i n t e r s e c t i o c  a c c i d e n t  and exper ienced  
a near  c o l l i s i o t i  when passenger  c a r  p u l l e d  
o u t  of s i d e  s t r e e t  d i r e c t l y  i n  f r o n t  of h i m .  
(Poss i b l e )  

Neighbor hood, u n i t e d  i n t o  one s c h o o l  d i s t r i c t  , 
d i v i d e d  by major roadway; t h i s  is incompat ib le  
w i t h  p e d e s t r i a n  t r a f f i c .  ( D e f i n i t e )  

Appropr ia t e  t r e a t m e n t  g iven on-scene.  ( D e f i n i t e )  

Ambulance d i d n ' t  a r r i v e  f o r  20 m i n u t e s .  
( D e f i n i t e )  

I n t e n s i f y  p e d e s t r i a n  s a f e t y  e d u c a t i o n  i n  
e l ementa ry  s c h o o l s  . 
C i t y  of Ann Arbor s h o ~ l l d  implement s t u d y  of 
major roadways d i v i d i r g  r e s i d e n t i a l  a r e a s ;  
s p l i t  neigh5crhoc"s ;it13 school d i s t r i c t s  
encourage  p e d e s t r i a n  c r o s s i n g ,  marked c r o s s -  
walk a r e a s  impede t r a f f i c  f low a s  does  double  
l o a d i n g  (houses  and/or  commercial a r e a s  a l o n g  
major t h o r o u g h f a r e s ) .  
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CASE XAA-340 
CASE SU,\.I.\IARY 

I d e n t i f i c a t i o n  

Accident  o c c u r r e d  on Huron Parkway which runs  t h r o u g h  go l f  
course  i n  r e s i d e n t i a l  a r e a  of c i t y  o f  Ann Arbor ,  Kashtenaw County,  
Michigan,  on ;ionday. February  12 ,  1973 a t  1535 hours .  I n t e r s e c t  ion  
c o l l i s i o n  invo lv  ing two passenger  c a r s .  I n j u r y  s e v e r i t y  AIS* code 0 1 ,  
minor .  

Ambience 

0 Sunny d a y ;  tempera ture  28 , r e l a t i v e  humidity 698, wind 12 mph 
from n o r t h e a s t .  Roadrbay d r y ,  

Yuron P a r k n l y ,  5-lane major a r t e r i a l ;  each l a n e  12 f e e t  wide 
(60-foot  r o a d a z y ) :  c e n t e r  l a n e  l e f t  t u r n  o n l y .  No d i v i d e r .  S u r f a c e  
w e l l - t r a v e l e d  a s p h a l t .  Road edge 6-inch c o n c r e t e  c u r b i n g . * *  Road,vay 
c u r v e d ,  crowned f o r  d r a i n a g e ,  graded +23' t o  s o u t h .  So a r t i f i c j ~ l  
l i g h t i n g .  In q u a r t e r - m i l e  r a d i u s :  one dr iveway,  two i n t e r s e c t i c n s ,  
58 t r e e s .  Washtenaw County a c c i d e n t  d a t a  i n d i c a t e d  an above average  
t o t a l  of 3 5  a c ~ i d e n t s  a t  o r  w i t h i n  s i x - t z n t h s  of a  m i l e  of t h i s  a - c i -  
den t  s i t e  ove: 2 4h-year period--seven a c c i d e n t s  on E a s t  Huron R i ~ e r  
D r i v e  a t  Huron > a r k w a y .  and 25 a c c i d e n t s  on Yuron Parkway a t  E a s t  
Huron River Dr iv.e . Twenty-three a c c i d e n t s  involved two v e h i c l e s ,  
10  a  s i n g l e  v e h i c l e ,  and two t h r e e  v e h i c l e s .  The most f r e q u e n t  con- 
f i g u r a t i o n s  e r e  r e a r  end (13)  and o u t - o f - c o n t r o l  ( 9 )  c o l l i s i o n s ,  but 
t h e r e  were a?sci f o u r  r i g h t  a n g l e ,  f o u r  s i d e s w i p e ,  t h r e e  head-on, one 
r o l l o v e l  , and orle  f ixed-objec  t c o l l i s i o n s .  

T r a f f i c  C o n t r z l s  

Speed i i m i t  pos ted  3 5  mph. I n t e r m i t t e n t  whi te  l a n e  d e l i n e a t o r s ,  
s o l i d  yel low l e f t  t u r n  l a n e  d e l i n e a t i o n ;  v i s i b i l i t y  good. No p a r k i n g  
on parknay s i g n ,  conformed t o  s t a n d a r d .  No s i g n a l s  a t  t h i s  i n t e r -  
s e c t  i o n .  

V e h i c l e s  

V e h i c l e  1, passenger  c a r ,  1970 Ford  3laverick 2-door s e d a n ;  
odometer 2 7 , 0 7 3 ;  r e d  e x t e r . i o r ,  b lack  i n t e r i o r .  No i n d i c a t i o n  of 
v e h i c l e  i n s p e c t  ion ( p e r i o d i c  motor v e h i c l e  i n s p e c t  ion no t  r e q u i r e d  
i n  l l i ch igan  j . Automa t i c  t s a n s n i s s i o n :  no power a c c e s s o r i e s ;  padding 
on upper i n s t ~ u m e n t  p a n e l ,  s u n v i s o r s ,  a r m r e s t s .  L a p  b e l t s  and upper 

* American Iiedicn 1 :Zssoc i a t  ion  Abbrev ia ted  In , jury  S c a l e  (AIS) . 
**  Six- inch  h i g ! ~  c u r b s  s t a n d a r d  in  c i t y  of Ann Arbor ,  I l i ch igan .  



t o r s o  r e s t r a i n t s  a v a i l a b l e .  No v e h i c l e  d e f e c t s  obse rved .  blain- 
t enance  a t  2 6 , 1 1 4  m i l e s  on December 1 9 ,  1972,  inc luded  o i l  change,  
l u b r i c a t i o n ,  o i l  f i l t e r ,  a i r  f i l t e r ,  p o s i t i v e  crank c a s e  v e n t i l a t i o n  
v a l v e ;  d i f f e r e n t i a l ,  b a t t e r y ,  and m a s t e r  c y l i n d e r  checked.  Damage: 
14  i n c h e s  of s h e e t  m e t a l ,  c r u s h ,  damage t o  r i g h t  f r o n t  c o r n e r  i n c l u d i n  
f e n d e r  , hood, g r i l l ,  and bumper. VDI* : 01-FZE'tY-2. 

V e h i c l e  2 ,  passenger  c a r .  1972 Buick Le Sabre ,  $-door h a r d t o p ;  
odometer 1 0 , 2 8 4  m i l e s ;  seafoam g r e e n  e x t e r i o r  and i n t e r i o r ,  d a r k e r  
g r e e n  v i n y l  t o p .  No i n d i c a t i o n  of v e h i c l e  i n s p e c t i o n .  Automatic 
t r a n s m i s s i o n ;  power b rakes  and power s t e e r i n g ;  padded components 
inc luded  upper ins t rument  p a n e l ,  s u n v i s o r s ,  and a r m r e s t s ,  v e r y  l i g h t  
padding on d o o r s .  Lap b e l t s  and upper t o r s o  r e s t r a i n t s  a v a i l a b l e .  
No v e h i c l e  d e f e c t s  obse rved .  I l a in tenance  on October 1 1 ,  1972 c,t 
7 , 6 1 3  m i l e s  inc luded  o i l  change,  l u b r i c a t i o n ,  o i l  f i l t e r  and check 
on t r a n s m i s s i o n ,  d i f f e r e n t i a l  and a j . r  f i l t e r .  Damage t o  l e f t  i r o n t  
f e n d e r  nea r  wheel ,  10  inches  of  s h e e t  m e t a l  c r u s h .  VDI: 10-LFBIW-2. 

Occupants  

D r i v e r  1, f e m a l e ,  Caucas ian ,  22 y e a r s  o l d ,  63 inches  and 123 
pounds. D r i v i n g  6  y e a r s  a v e r a g i n g  1 3 , 0 0 0  m i l e s  y e a r l y .  J r i v i n g  
home from c l a s s e s  a t  The U n i v e r s i t y  of  l l i c h i g a n ,  44 m i l e s  from 
o r i g i n ,  1 m i l e  from d e s t i n a t i o n .  V e h i c l e  1 owned by f a t h e r ,  Dr ive l  1 
had d r i v e n  i t  2 7 , 0 0 0  m i l e s  i n  two y a r s .  F a m i l i a r  w i t h  a r e a ,  t r a v c l e d  
weekly.  Completed high s c h o o l  d r i v e r  e d u c a t i o n  c o u r s e .  P h y s i c a l  end 
menta l  c o n d i t i o n  good. No blood a l c o h o l .  A v a i l a b l e  l a p  and upper 
t o r s o  r e s t r a i n t s  no t  worn, I n j u r i e s :  sv.11 l a c e r a t i o n  l e f t  s i d e  ~ f  
c h i n ,  contus ion:  bo th  knees .  I n j u r y  a e v e r i t y  AIS code 01 ,  minor .  

D r i v e r  2 ,  58 y e a r s  o l d ,  f e m a l e ,  Caucas ian ,  64 inches  and 165 
pounds.  F o r t y  y e a r s  d r  i v  ing  e x p e r i e n c e  , averaged 5 ,000  miles year  ' . y e  
D r i v i n g  t o  c a r  wash from b r i d g e  game i n  Y p s i l a n t i ;  7 m i l e s  from o r  .g in ,  
1 mile from d e s t i n a t i o n .  F a m i l i a r  w i t h  v e h i c l e ,  had d r i v e n  i t  onc 
yea r  ; f a m i l i a r  w i t h  a r e a ,  d rove  i t  r e g u l a r l y .  Completed commerc i a  1 
d r i v e r  e d u c a t i o n  c o u r s e .  P h y s i c a l  and menta l  c o n d i t i o n  good: No 
a l c o h o l  invo lved .  A v a i l a b l e  l a p  b e l t  and upper t o r s o  r e s t r a i n t  no: 
worn. I n j u r i e s :  c h e s t  p a i n ,  l a t e r a l  pa in  a c r o s s  s h o u l d e r s ,  s w e ; l i S ~ g  
l e f t  s i d e  of head,  p a i n  back of l e f t  c a l f .  I n j u r y  s e v e r i t y  AIS 
code 01,  minor ,  

S t a n d a r d s  

The fo l lowi i lg  Notor V e h i c l e  Program S tandard  (3IVPS) was s p e c i f  i- 
c a l l y  r e l e v a n t  t o  t h i s  c a s e  s t u d y .  

hIVPS $201 Occupant P r o t e c t i o n  i n  I n t e r i o r  Impact-- Passenger  
C a r s .  L i g h t  padding on door i n  V e h i c l e  2  s l i g h t l y  
minimized i n j u r i e s  t o  D r i v e r  2 ;  Veh ic le  1 had hard  
p l a s t i c  t r a y  under ins t rument  pane l  which is poten- 
t i a l l y  in, jury-produc i n g  when s t r u c k  i n  a c o l l i s i o n .  

* V e h i c l e  Deformation Index (VDI) . i n  accordance  w i t h  recommended 
p r a c t i c e  of v e h i c l e  acciclellt  de fo rmat ion  c l a s s  i f  i c a t  ion  a s  s e t  f o r t h  
i n  SAE T e c h n i c a l  Repor t  J224a.  



D e s c r i p t i o n  

P r e c r a s h :  V e h i c l e  1 nor thbound i n  i n s i d e  l a n e  of  Huron Parkway 
a t  maximum p o s s i b l e  speed  of 3 6  mph a s  i n d i c a t e d  by s k i d  marks.  
Dr i v e r  2  e n t e r e d  northbound l a n e  from eas tbound  Huron River  D r i v e ,  
i n t e n d i n g  t o  t u r n  l e f t  o n t o  southbound Huron Parkway. D r i v e r  2  
came t o  r o l l i n g  s t o p  a c c o r d i n g  t o  D r i v e r  1, and a l t h o u g h  s h e  saw 
Veh ic le  1 approach ing ,  f a i l e d  t o  y i e l d  r ight -of-way.  D r i v e r  1 saw 
V e h i c l e  2  e n t e r i n g  he r  l a n e  and braked h a r d .  D r i v e r  2 ' s  f a i l i n g  
t o  y i e l d  v i o l a t i ~ n  of  t r a f f i c  law. V e h i c l e  1 l e f t  62 f e e t  of s k i d  
marks w i t h  r i g h t  and l e f t  f r o n t  whee l s .  

Cra.;h0 1mps.ct speed  f o r  V e h i c l e  1 was 10 mph; f o r  Veh ic le -  2 ,  L. 

5 mph. RigP.L frcbnt: f ender  a r e a  of V e h i c l e  1 s t r u c k  l e f t  f r o n t  s i d e  
of Veh ic le  2 , ;  V e l ~ i c l e  1 r o t a t e d  c o u n t e r c l o c k w i s e  abou t  10' and went 
forward  about  7 f e e t  a f t e r  impact ;  V e h i c l e  2 r o t a t e d  c lockwise  
10-15O and went j 'orward 3 f e e t .  D r i v e r  1 thrown f o r w a r d ,  r e c e i v e d  
s m a l l  l a c e r a t i o n  l z f t  s i d e  of c h i n  from s t e e r i n g  wheel and c o n t u s i o n s  
t o  both knees from s t r i k i n g  i n s t r u m e n t  p a n e l .  D r i v e r  2 went forward  
and t o  t h e  l e f t ,  s u s t a i n e d  c h e s t  p a i n  f r o n  s t e e r i n g  wheel ,  bump l e f t  
s i d e  of head fro11 h i t t i n g  window o r  A - p i l l a r ,  and l a t e r a l  p a i n  a c r o s s  
s h o u l d e r s  and pa:n back of l e f t  c a l f  from impact ing  d o o r .  Veh ic le  1 
had damage t o  r i ; : h t  f r o n t  c o r n e r  i n c l u d i n g  f e n d e r ,  hood, g r i l l ,  and 
bumper, and 14 inct les  of s h e e t  m e t a l  c r u s h .  V e h i c l e  2  s u s t a i n e d  
damage t o  l e f t  f . - o n t  f e n d e r  nea r  wheel a n 3  had 10 i n c h e s  of  s h e e t  
m e t a l  c r u s h .  D i - e c t i o n s  of f o r c e  1 :00 o ' c l o c k  t o  V e h i c l e  1, 10:U') 
o ' c l o c k  t o  V e h i c l e  2 .  

P o s t c  r a s h  - IVi  t n e s s  t o  a c c i d e n t  t e l  ?phoned p o l i c e .  D r  ivei' i 
s a t  i n  c a r  coup l ' ?  of m i n u t e s ,  t h e n  e x i t e d  u n a s s i s t e d .  P o l i c e ,  
ambulance,  and f i r e  t r u c k  a r r i v e d  on-scene from 5 t o  10  minu tes  
p o s t c r a s h .  Dr iv  ?r 2 was d e s c r i b e d  a s  h y s t e r i c a l  p o s t c r a s h .  She 
remained i n  t h e  r e h i c l e ,  t h r a s h e d  a b o u t ,  and r e s i s t e d  a s s i s t a n c e  of 
med ica l  persoilni.1 a t t e m p t i n g  t o  p l a c e  her on backboard .  Twenty 
minu tes  p o s t c r a r n  D r i v e r  2  was t r a n s p o r t e d  t o  t h e  h o s p i t a l  on a 
backboard.  Dr iv3r  1 r e f u s e d  medica l  a s s i s t a n c e  f o r  her minor in -  
j u r i e s .  Xo f i r e ,  e x p l o s i o n s ,  o r  env i ronmenta l  problems,  Only d e b r i s  
l i t t l e  p l a s t i c  g r i l l w o r k  and p i e c e s  of h e a d l i g h t  g l a s s  from V e h i c l e  1 
T r a f f i c  s topped  f o r  25 m i n u t e s ,  backed up t o  c r e s t  of h i l l  c r e a t i n g  
p o t e n t i a l l y  hazardous  s i t u a t i o n .  Witness  d i r e c t e d  t r a f f i c .  Scene 
c l e a r e d  f i v e  min-l tes  a f t e r  D r i v e r  2 removed from her c a r .  

Causa l  F a c t o r s  and Recommendations - 
The f o l l o ~ ~ i n g  diagram e x p l a i n s  t h e  numbers used i n  t h e  m a t r i x  

c e l l  column. An a s t e r i s k  ( * )  p r e c e d i n g  a  number i n d i c a t e s  a  p o s i t i v e  
f a c t o r .  

P r e c r a s h  Crash  P o s t c r a s h  

Human 

V e h i c l e  

l7n.r i w n n m n n f a  1 
Y.. . ..* " l r l . " . .  "-4. 7 



Matr ix  C e l l  Exulana t ion  

Accident  Causa t ion  

I n j u r y  Causat  ion 

P o s t c r a s h  Factor; ;  

Recommendations 

Pr imarp o r  Pr i n c  i u l e  Causes 

Dr iver  2  e n t e r e d  thoroughfare-  wi thout  
y i e l d i n g  r ight-of-way.  ( D e f i n i t e )  

d 

Driver  2 d i d  not  come t o  complete s t o p  a t  
s t o p  s i g n ,  which reduced informat ion-process ing 
and decision-making t ime.  (Probable)  

Relevant  Cond i t ion  

Dr ive r  2 under s t r e s s  which a f f e c t e d  d r i v i n g  
judgement. ( P o s s i b l e )  

Padding on door of Ven ic le  2 minimized i n j u r y  
t o  Dr ive r  2. (P robab le )  

H y s t e r i a  of Dr ive r  2 delayed p o s t c r a s h  scene  
c l e a r a n c e ,  ( D e f i n i t e )  

Ambulance a t t e n d a n t s  and o t h e r s  t r y i n g  t o  
a s s i s t  remained calm i n  f a c e  of Dr iver  2 ' s  
pan ic  behavior  . ( D e f i n i t e )  

D r i v e r s  should  be made aware of danger of 
making r o l l i n g  s t o p s  a t  i n t e r s e c t i o n s  a s  t h i s  
d e c r e a s e s  informat ion-process ing and d e c i s i o n -  
making time. 
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I d e n t i f i c a t i o n  

Accident  occurred on P r a i r i e  S t r e e t  a t  i n t e r s e c t i o n  wi th  
Renfrew S t r e e t  i v  r e s i den t i a l / ' s choo l  zone a r e a  i n  c i t y  of Ann 
Arbor,  Washtenaw County, Michigan on Tuesday, February 13,  1973 
a t  1534 hours .  Fassenger c a r  s t r u c k  young p e d e s t r i a n .  I n ju ry  
s e v e r i t y  AIS* coce 03, s e v e r e ?  not l i f e - t h r e a t e n i n g ,  

Ambience - 
C l e a l  and S L - n n y  a f t e rnoon ;  temperature  35O, r e l a t i v e  humidity 

507,  wind 11 mph flom n o r t h e a s t .  Roadv;ay d r y .  

Highway 

P r a i r i e  S t r c e t  is l o c a l  roadway, 33  f e e t  wide, two l a n e s ,  no 
d i v i d e r .  Suxfacca we l l - t r ave l ed  a s p h a l t ,  Road edge s ix - inch  col lcrc te  
curb ing .**  Eoad~  ay s t r a i g h t ,  crowned f o r  d r a inage ,  graded -10 t o  
t h e  n o r t h .  In te19sec t s  w i t h  Renfrew S t r e e t  a t  a cc iden t  s i t e .  One 
mercury vapol- l u c i n a i r e  over i n t e r s e c t  ion .  Within q u a r t e r  mi le  
r a d i g s :  15  aLai-:eways, 2 i n t e r s e c t i o n s ,  10 u t i l i t y  po les  and 10 
t r e e s  on k c t k  I z a i r i e  S t r e e t  and Renfrc:, S t r e e t ,  Only one accid,:?t 
a t  t he  i n t e ~ e e c t . . o n  of Renfrel,\l S t r e e t  w i t h  P r a i r i e  S t r e e t  was found 
i n  t h e  4&-year iY::shtenaw County acc iden t  da t a  ba se ,  Th i s  a  
s i n g l e  v e h i c l e ,  ~ ~ r o p e r t y  damage acc iden t  which occurred on Henfrew 
S t r e e t  G O O  f e c t  s e s t  of t he  i n t e r s e c t i o n .  The c a r  was moving back- 
wards and had ? r i gh t - ang l e  c o l l i s i o n  w i t h  a  f i x e d  o b j e c t .  

T r a f f i c  Cont ro l s  - 
Speed l i m i t  pos ted 25  mph. No pavement markings o r  s i g n a l s  a t  

i n t e r s e c t  ioii.  ' ,;low Children1'  s i g n  on P r a i r i e  S t r e e t ,  "Yield" s i g n s  
on Renfreis St:'ee ; of nea de s ign ,  no longer  b lack l e t t e r i n g  on a yellow 
background; chanl~ed t o  r e f l e c t i v e  r e d  l e t t e r i n g  w i t h  a r ed  border on 
a  whi te  backgsoulld, 

Vehic le  

Passenger c a r ,  1971 Buick Elec  t r a  225, 4-door hardtop;  me t a l1  i c  
brown e x t e r i o r ,  ~ v h i t e  v i n y l  t o p ,  t a n  i n t e r i o r ;  odometer 19 ,425  m i l e s .  
No ind ica  t ion  of v e h i c l e  i n spec t  ion ( p e r i o d i c  motor v e h i c l e  inspec-  
t i o n  ilot r e q ~ i i r e d  i l l  Y ich igan) .  A u t o l ~ ~ a t i c  t r ansn l i s s ion ;  power brakes  
and power s r e e ~ i n g :  padding on upper ins t rument  pane l ,  a r m r e s t s ,  
s u n v i s o s s ,  acd s e a t  t ~ a c k s ,  No v e h i c l e  d e f e c t s  observed ,  No recorded 

* Amer icarl :ledic:tl Assoc ia t ion  Abbreviated I n j u r y  Sca l e  (AIS) . 
* *  Six-inch h i g h  curbs  a r e  s t anda rd  i n  c i t y  of Ann ~ r b o r ,  ~ l i c n i g a n .  



main tenance .  KO v e h i c l e  damage. F a i r l y  b l u n t  d e s i g n  o f  v e h i c l e  
p r e v e n t e d  p i e r c  i n g  woucd t o  pedes  t l ' i a n  . VDI* : 12-FRJIN-0. 

Occupants /Pedes  t r  i a n  

D r i v e r ,  45 y e a r s  o l d ,  f e m a l e ,  C a u c a s i a n ,  67 i n c h e s  and 150 
pounds. D r i v i n g  f o r  20 y e a r s ,  a v e r a g e d  4 , 0 0 0  m i l e s  p e r  y e a r .  
T r a v e l i n g  from p i c k i n g  up c a r l o a d  of  c h i l d r e n  a t  e l e m e n t a r y  s c h o o l  
t o  home; two b l o c k s  from o r i g i n ,  one mile from d e s t i n a t i o n .  Fami- 
l i a r  w i t h  v e h i c l e :  farn i . l iz r  w i t h  a r e a  because  p icked  up  c h i l d r e n  
t w i c e  a week. No d r i v e r  e d u c a t i o n .  Phys ica l .  c o n d i t i o n  good;  o v e r a l l  
men ta l  c o n d i t i o n  good,  h u r r i e d  on day of a c c i d e n t .  B r e a t h a l y z e r  t,3st 
a d m i n i s t e r e d ,  n e g a t i v e  BAC. D r i v e r  u n r e s t r a i n e d .  No i n j u r y .  - 

C e n t e r  f r o n t  p a s s e n g e r .  G y e a r s  o l d ,  f e m a l e ,  C a u c a s i a n ,  48  i r c h e s  
and 60 pounds. U n r e s t r a i n e d .  No i n j u r y .  

R i g h t  f r o n t  p a s s e n g e r ,  6 y e a r s  o l d ,  f e m a l e ,  C a u c a s i a n ,  47 i n c h e s  
and 50 pounds. U n r e s t r a i n e d ,  No i n j u r y .  

R i g h t  r e a r  p a s s e n g r r ,  7 y e a r s  o l d ,  f e m a l e ,  C a u c a s i a n ,  47 it1cL.e~ 
and 55 pouc3s .  ~ J n r e s t r a i i ~ e d .  No i n j u r y .  

L e f t  c e n t e r  r e a r  p a s s e n g e r ,  8 y e a r s  o l d ,  f e m a l e ,  C a u c a s i a n ,  
50 i n c h e s  and 62 pounds.  U n r e s t r a i n e d .  !To i n j u r y ,  

R i g h t  c e n t e r  r e a r  p a s s e n g e r ,  G y e z r s  o l d ,  ma le ,  C a u c a s i a n ,  
42 i n c h e s  and 50 pounds .  U n r e s t r a i n e d .  No i n j u r y .  

R i g h t  r e a l  p a s s e n g e r .  9 y e a r s  o l d ,  f o ~ n a l e ,  C a u c a s i a n ,  52 i ~ ~ l ! e s  
and 65 pounds.  U n r e s t r a i n e d .  No i n j u r y .  

P e d e s t r i a n ,  6 y e a r s  o l d ,  ma le ,  C a u c a s i z n ,  48 i n c h e s  and 55 
pounds.  Walking from s c h o o l  t o  home; 2 b l o c k s  from o r i g i n ,  3 b l o c k s  
from d e s t i n a t i o n .  F a m i l i a r  w i t h  a r e a  a s  n a l k e d  t o  and from s c h o ~ i  
d a i l y .  I n j u r i e s :  d i s p l a c e d  f r a c t u r e  midstlaf t l e f t  f emur ,  c o n t u c ;  o n s  
and a b r a s i o n s  t o  f a c e  and upper  l i p ,  a b r a s i o n s  r i g h t  k n e e ,  p a i n  l t f t  
h i p  and p e l v i s .  I n j u r y  s e v e r i t y  AIS code 0 3 ,  s e v e r e ,  n o t  l i f e -  
t h r e a t e n i n g ,  

The f o l l o ~ , s i ~ l g  T r a f f i c  S a f e t y  Program S t a n d a r d s  (TSPS) were 
s p e c i f i c a l l y  r e l e v a n t  t o  t h i s  c a s e .  

TSPS $4 D r i v e r  E d u c a t i o n .  D r i v e r  e d u c a t i o n  c o u r s e s  
s h o u l d  c a u t i o n  d r i v e r s  t o  be  e s p e c i a l l y  a l e r t  
i n  s c h o o l  zones  where c h i l d  p e d e s t r i a n s  a r e  
c r o s s i n g  s t r e e t s .  

TSPS $14 P e d e s t r i a n  S a f e t y .  S a f e  p e d e s t r i a n  b e h a v i o r  
s h o u l d  be emphas ized ,  b e g i n n i n g  w i t h  s m a l l  
c h i l d r e n  and c o n t i n u i n g  i n  e l e m e n t a r y  s c h o o l  
s a f e t y  progralils.  

* , V e h i c l e  Deformat ion  Index (YDI), i n  a c c o r d a n c e  w i t h  recommended 
p r a c t i c e  of v e h i c l e  a c c i d e n t  deforniat  ion  c l a s s i f i c a t i o n  a s  s e t  f o r t h  
i n  SAX Tec h n  i c a  1 Repor t J 2 2 4 a .  



D e s c r i p t i o n  

P r e c r a s h :  V e h i c l e  1 northbound on P r a i r i e  S t r e e t  a t  20 mph. 
Dr ive r  saw group of s c h o o l  c h i l d r e n  s t a n d i n g  on n o r t h e a s t  c o r n e r  
of  ~ r a i r  i e - ~ e n f r e w  i n t e r s e c t  i o n .  Some s t a n d i n g  i n  s t r e e t  s o  d r i v e r  
s t e e r e d  t o  l e f t  and slowed t o  abou t  5 mph, Young p e d e s t r i a n  sudden ly  
d a r t e d  i n t o  s t r e e t  i n  f r o n t  of  c a r ,  KO v i o l a t i o n s ;  no s k i d s  or 
s c u f f s  , 

Crash:  Right  f r o n t  c o r n e r  of v e h i c l e  h i t  p e d e s t r i a n  and knocked - 
him down, Veh ic le  1 came t o  a  f i n a l  r e s t  t h r e e  f e e t  from p o i n t  of 
impact , O c c ~ ~ p a n t s  of v e h i c l e  u n i n j u r e d .  P e d e s t r i a n  s u s t a i n e d  d i s -  
p l a c e d  f r a c t u r e  m ! d ~ h a f t  l e f t  femur and p a i n  l e f t  h i p  and p e l v i s  
from v e h i c l e  impae:t; con tus io l l s  and  a b r a s i o n s  f a c e  and upper l i p ,  
and a b r a s i o n s  r i g h t  knee from c o n t a c t  w i t h  pavement. In , ju ry  s e v e r i t y  
AIS code 03 ,  s e v e i s e ,  not  l i f e - t h r e a t e n i n g ,  h'o v e h i c l e  damage. 
D i r e c t i o n  of f o r c c  t o  v e h i c l e  12:OO o ' c l o c k .  

P o s t c r a s h :  ?k.sserby s topped  and covered  up p e d e s t r i a n  w h i l e  
D r i v e r  1 c a l l e d  pl , , ice,  Second passe rby  s topped  and t r i e d  t o  calm 
down p e d e s t r i a n .  C h i l d r e n  i n  c a s e  v e h i c l e  t aken  home by a n o t h e r  
mother .  F i r e  res,:ue t r u c k ,  p o l i c e ,  a 11ci ambulance a r r i v e d  w i t h i n  
f i v e  m i n u t e s ;  a p p l i e d  a i r  s p l i n t  t o  p e d e s t r i a n ' s  f r a c t u r e d  l e g  
and t r a n s p o r t e d  h im t o  h o s p i t a l  on backboard.  Dr ive r  1 nervous  2nd 
u p s e t  on-scene .  L i t t l e  t r a f f i c  s o  no t ~ a f f i c  c o n t r o l s  needed.  
D r i v e r  1 t a k e n  t c  p o l i c e  s t a t i o n  f o r  b r e a t h a l y z e r  t e s t ;   result^ 
n e g a t i v e  ( .00  RAC)  . 
Causa l  F a c t o r s  a r d  Recoinmel'tdn t ions  

The fo l lowi , .g  diagram e s p l a i n s  t h e  numbers used i n  t h e  m a t r i x  
c e l l  column. An a s t e r i s k  ( * )  p r e c e d i n g  a  number i n d i c a t e s  a p o s i t i v e  
f a c t o r .  

Human 

'.'chicle 

Envirolunen t a l  

P r e c r a s h  Crash  P o s t c r a s h  

M a t r i x  Cell  E x p l a n a t i o n  - 
Acciden t  Causa t  i )n 

Pr imar y o r  Pr ilic i p l  e  Causes 

P e d e s t r i a n  d a r t e d  i n t o  s t r e e t  w i t h o u t  
o b s e r v i n g  c a r .  ( D e f i n i t e )  

D r i v e r  1 d i d  not  obse rve  p e d e s t r i a n ' s  
suddctl  movement.^ i n  t ime t o  a v o i d  h i t t i n g  

In-*:  =; t n \  i l i i t ~ .  \ i , c ; r z * l A c . ,  



Matrix  C e l l  E x ~ l a n a  t ion 

Relevant  Condi t ions  

In ju ry  Causat ion 

* 5  

Pos t c r a s  11 Factor  

Recomnenda t ions  

Driver  1 d i s t r a c t e d  by s i x  young pas senge r s .  
( P o s s i b l e )  

Driver  1 l e s s  a t t e n t i v e  t h a n  u s u a l  t o  d r i v i n g  
t a s k  because h u r r i e d  and under s t r e s s .  
( P o s s i b l e )  

KO sidewalk a t  n o r t h e a s t  c o r n e r  of i n t e r s e c -  
t i o n  of P r a i r i e  S t ~ e e t  and Renfrew S t r e e t .  
( D e f i n i t e )  

Bluut  veh ic  1.e des ign  prevented p i e r c i n g  
i n j u r y  t o  p e d e s t r i a n ,  ( D e f i n i t e )  

Appropria te  a s s  is tance by passerby  (covered 
p e d e s t r i a n ,  t a l k e d  t o  him, t r i e d  t o  calm 
h i m ) .  ( D e f i n i t e )  

Dr ive r s  should be rn.:lnded t h a t ,  when clrivL11~: 
i n  school  zone,  they m u s t  a n t i c i p a t e  sudden 
movements of c h i l d r e n  i n t o  s t r e e t .  

S a f e  p e d e s t r i a n  behavior should  be emphasized, 
beginning w i t h  s inall  c h i l d r e n  and cont inued  i 1 7  

e lementary school  s a f e t y  programs. 
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CASE $i\.-1-3~12 
CASE SU!bI?~IARY 

I d e n t i f i c a t i o n  

Accident  occu r r ed  on Plynouth  Road a t  i n t e r s e c t i o n  w i t h  
r e s t a u r a n t - a o t e l  c!l'ive'!:ay i n  colrlIrlercia1 a r ea  of c i t y  of Ann Arbor ,  
Washtenaw County. ' , l ichigan 011 F r i dny ,  February 1 6 ,  1973 a t  1245 
hours .  Passenger  c a r  s i d e  i vpac t ed  passenzcr  c a r .  In, jury s e v e r i t y  
AIS* code 01 ,  minol . 
Ambience 

Daytime, c l e a r ;  te inperature  14O, r e l a t i v e  humidity 565, wind 
11 mph f l'om n o r t h - n o ~ t h ~ s e s t  . Roadv:!'ny wet and snowy; i n s i d e  l a n e s  
snoiv-covered. 

Highmay 

Pl.yr11outh Road 61-f oot-wide major a r t e r i a l ;  f i v e  l a n e s  a t  point  
of impact--four l a n e s  p l : ~  eas t 'r~ound r l ;ht  t u r n  l a n e ,  , j u s t  changed 
from fou r  l a n e s  w i t h  c e n t e r  l a n e  f o r  ? e f t  t u r n  o n l y .  No d i v i d e r .  
Sur face  l ? , e l l - - t r ave leu  a s p h a l t .  X o l 8 t h  road edge 6-foot-wide grzlrel  
shou lde r ;  s o u t h  edge 6-inch-high c o n c r e t e  c x r h s , * *  Road~vay s t ? ? . i y h t ,  
l c v e l ,  a ~ d  cro-,;. ec: f o r  d i -z iuage.  No iir i .f i c i a l  l i g h t i n g .  1Vit.n: .I 
q u a r t e r  niile r a d i u s :  5 d r iveways ,  one i n t e r s e c t i o n ,  one i n t e r c h a n c e ,  
5 u t i l i t y  p o l e s ,  and  1 5  t r e e s .  The Plymouth Road/Green Road i n t e r - .  
s e c t i o n  has a h i s t o r y  of 5 3  a c c i d e n t s  i n  a 4$-year p e r i o d .  Ten of 
t h e s e  a c c i d e n t s  o:curred on Plymouth Road 75 f e e t  t o  s even - t en th s  
of a  mi le  e a s t  of the  Green Road i n t e r s e c t i o n ,  t h e  a r e a  which i n -  
c l udes  t he  l o c a t i o n  of t h i s  c a s e  a c c i d e n t .  Xine of t h e  t e n  a c c i d e ~ l t s  
were two-vehic le  c o l l i s i o n s ,  one involved four  v e h i c l e s .  The' con- 
f i g u r a t i o n  c a t e g o r i e s  were: f i v e  r e a r - end ,  f ou r  r i g h t  a n g l e ,  and 
one head-on. 

T r a f f i c  Con t ro l s  -- 
Speed l i l v i i t  pos t ed  a t  45  inptl. I n t e r m i t t e n t  wh i t e  la.ne de l i nep -  

t o r s ,  s o l i d  yello-,c c h a n ~ ~ l i n :  l i n e s ;  v i s i b i l i t y  vJorn. D i r e c t i o n  
s i g n s ,  ' 'Begin CLhriter Lanc For L e f t  Tul'n O n l y . "  "S top ,"  "One iYay." 
No s i g t ~ a l s  involvctl .  

Veh ic les  

Vehic le  1 ,  s t a t i o n  vn?;on, 1972 Chevro le t  Vega Fammback; odometer 
1 5 , 2 0 9  mi l e s  ; c  in;:nr,;on bro:~il e x t e ~ , i o l ~ ,  s a d d l e  brown i n t e r i o r  . No 
i n d i c a t i o n  of ve l l i c ic  inspection ( 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  

* Amer i c au  !,;edical ..Issocia t ion Abbrevia ted 111 jury S c a l e  (AIS) . 



n o t  r e q u i r e d  i n  Michigan) . Manual t r a n s m i s s i o n ,  no power a c c e s -  
s o r i e s .  padding on upper i n s t r u m e n t  p a n e l  and a r m r e s t s ;  s u n v i s o r s  
v iny l -covered  c a r d b o a r d .  210 v e h i c l e  d e f e c t s  o b s e r v e d .  L a s t  main- 
t e n a n c e ,  a t  14 ,772  m i l e s  on February  2 ,  1973,  i n c l u d e d  o i l  change ,  
l u b r i c a t i o n ,  and o i l  f i l t e r .  F r o n t a l  damage t o  bumper, f e n d e r s ,  
and g r i l l ;  s even  i n c h e s  of  s h e e t  m e t a l  c r u s h .  VDI* : 12-FDEW- 0  1, 

V e h i c l e  2 ,  passenger  c a r ,  1971 Ford  XIaverick, 2-door s e d a n ;  
bronze e x t e r i o r  w i t h  b lack  v i n y l  t o p ,  b l a c k  i n t e r i o r ;  odometer 
36 ,296 niiles. No i n d i c a t i o n  of v e h i c l e  i n s p e c t i o n .  Automat ic  
t r a n s m i s s i o n ;  power s t e e r  irlg; padded uppey i n s t r u m e n t  p a n e l ,  arm- 
r e s t s ,  and s u n v i s o r s .  Uneven t i r e  p r e s s u r e ;  l e f t  r e a r  wheel was 
13 i n c h e s ,  a l l  o t h e r s  were 14 i n c h e s .  Car d i d n ' t  a p p e a r  t o  be 
we l l -ma in ta ined ;  l a s t  r e c o r d e d  maintenanc: ,  a t  1 7 , 2 9 2  miles on 
February  16 ,  1972,  inc luded  o i l  chatige, c i l  and a i r  f i l t e r s ,  power 
s t e e r i n g  and b a t t e r y  checked ,  wheel b e a r i n g s  g r e a s e d .  Damage t o  
l e f t  s i d e  i n c l u d e d  f r o n t  f e n d e r ,  d o o r ,  and A - p i l l a r ;  n i n e  i n c h e s  
of s h e e t  m e t a l  c l ' u s h .  V D I :  09-LY~1\\1-02. 

Occupants  

D r i v e r  1. 29 y e a r s  o l d ,  f e m a l e ,  Caucas ian ,  654 i n c h e s  and 
1 1 G  pound:;. Dri17ing 14 y e a r s ,  a v e r a g i n g  1 5 , 0 0 0  miles per  y e a r .  
Going hoxe a f t e r  c l a s s e s  a t  The U n i v e r s i t y  of l l i c h i g a n :  3 m i l e s  
from o r i g i n ,  12  , a i l  e s  from d e s t i n a t i o n .  Had accumulated  1 5 , 0 0 0  
m i l e s  on c a r ;  f a x i l i a r  w i t h  roadway v,hich s h e  t r a v e l e d  abou t  once 
a  week. High s c h o o l  d r i v e s  e d u c a t i o n  c o L r s e ,  Good p h y s i c a l  and 
menta l  c o n d i t i o n .  Iio a l c o h o l  i n v o l v a d .  U n r e s t r a i n e d .  I n j u r i e s :  
s o r e n e s s  oii e l"er  s i d e  of s e c k  runni; ; ,  v e r t i c a l l y  down s h o u l d e r s ,  
s o r e n e s s  t o  both  l e g s ,  c o n t u s i o n s  on botk knees .  I n j u r y  s e v e r i t y  
AIS code 0 1 ,  minor .  

D r i v e r  2 ,  21  y e a r s  o l d ,  f e m a l e ,  Blar ,k ,  65  i n c h e s  and 125 
pounds. Four-years  d r i v i n g  e x p e r i e n c e  a v e r a g i n g  15 ,000  m i l e s  per  
y e a r .  D r i v i n g  home a f t e r  job  i n t e r v i e v l  s t  Win S c h u l e r ' s  R e s t a u r a n t ;  
1/8 m i l e  from o r i g i n ,  3  m i l e s  from d e s t l i . a t i o n .  F a m i l i a r  w i t h  c a r '  
having d r i v e n  i t  36 ,000  m i l e s  i n  two y e a ? s ;  riot v e r y  f a m i l i a r  w i t h  
roadway, l a s t  t r a v e l e d  two weeks e a r l i e r .  D r i v e r  e d u c a t i o n  c o u r s e  
i n  h igh s c h o o l .  Good p h y s i c a l  and menta j  c o n d i t i o n ;  no b lood a l c o h o l .  
U n r e s t r a i n e d .  I n j u r i e s :  pa i n  upper l e f  i a r e a  o f  t h o r a x ,  c o n t u s i o n  
l e f t  h i p ,  p a i n  l e f t  p e l v i c  a r e a ,  l e f t  upLer arm s o r e .  p inched n e r v e  
above l e f t  elbow, p a i n  m e d i a l  a s p e c t  l e f t  a n k l e ,  s l i g h t  w h i p l a s h ,  
p a i n  l e f t  s i d e  of bead.  I n j u r y  s e v e r i t y  AIS code 0 1 ,  minor .  

V e h i c l e  2 ,  r i g h t  f r o n t  p a s s e n g e r ,  19 y e a r s  o l d ,  f e m a l e ,  B lack .  
6G i n c h e s  and 125 pounds.  U n r e s t r a i n e d .  I n j u r i e s :  pa i n  l a t e r a l  
a s p e c t  l e f t  upper arm, p a i n  and c o n t u s i o n s  l e f t  upper  a r e a  of t h o r a x  
and l e f t  h i p .  I n j u r y  s e v e r i t y  AIS code 0 1 ,  minor .  

S t a n d a r d s  

The f o l l o w i n g  IIotor V e h i c l e  Program S t a ~ l d a s d s  (7,:VPS) and T r a f f i c  
S a f e t y  Program S t a n d a r d s  (TSPS) were e s p e c i a l l y  r e l e v a n t  t o  t h i s  c a s e .  

* Vehic le  Ueiormat i o n  l n d e s  i v u i j  , i n  nccorciance wi i i ~  ~,eculrl~ileilrlei 

p r a c t i c e  of v e h i c l e  a c c i d e n t  d e f o r m a t i o n  c l a s s i f i c a t i o n  a s  s e t  f o r t h  
i n  SAE T e c h n i c a l  Repor t  J224a.  



hlVPS $201 Occupant P r o t e c t i o n  i n  I n t e r i o r  Impact-- 
Passenger  C a r s .  D r i v e r  i s u s t a i n e d  knee 
c o n t u s i o n s  from unpadded lover  i n s  t runient  
p a n e l ;  D r i v e r  2 had c o n t u s i o n s  from unpadded 
d o o r .  

bIVPS $205 Glaz ing  Ma t e r  ia ls - -Passenger  C a r s ,  ?,Iult  i pu rpose  
Passenger  V e h i c l e s ,  ! , Iotorcycles,  Trucks ,  and 
Buses.  D r i v e r  1 s t r u c k  alld c racked  w i n d s h i e l d :  
g l a z i n g  m a t e r i a l  p reven ted  g l a s s  from b r e a k i n g  
i n t o  jagged p i e c e s .  

TSPS ~4 

TSPS ~ 1 2  

D r i v e r  E d u c a t i o n .  D r i v e r  2 d i d  not  check f o r  
c l e a r a n c e  be fo l  e  e n t e ~  i c g  roadway. Dr ive r  1 
made i~nproper  e v a s i v e  ;naneuver. Use of s e a t  
b e l t s  ulould have mini:nized i n j u r y  t o  occupan t s  
of Veh ic le  1 and V e h i c l e  2 .  

Migh\vay Des ign ,  C o n s t r u c t  ion ,  and JIa i n t e n a n c e  . 
Improper 1 y p l a c e d  f reexfa y d i r e c  t ion  s i g n  
o b s t r u c t e d  D r i v e r  2 ' s  v i s i o n :  geometry of 
roadway d e s i g n  c c n f u s i n g .  

D e s c r i p t i o n  

P r e c r a s h :  ' l e h i c l e  1 eas tbound  i n  i n s i d e  l ane  of Plymouth Xoa3 --- 
a t  25  m p ! l ;  Y e h i c l e  2 cor thwes tbound ,  s t o p p e d  t o  make l e f t h a n d  t - rn .  
s t r a d d l i n g  ;nsicjz c a s t  and n:estbound l a n e s .  Vhen D r i v e r  1 saw 
Dr ive r  2 p u l l  . jut of dr iveway,  s h e  chav4:d t o  i n s i d e  l a n e ,  b r a k c e .  
and s l t iadcu o:l suov;-covered roadway. IIL i v e r  2 d i d  no t  s e e  V e h i c L c  1 
p r e c r a s h  s o  made no e v a s i v e  maneuvers.  D r i v e r  2 ' s  f a i l u r e  t o  y i e l d  
r i g h t  of way v i c l a t i o n  of t r a f f i c  law, no c i t a t i o n  i s s u e d .  No p re -  
c r a s h  s k i d s  o r  s : u f f s .  

Crash:  A'L impact speed  of 10  mph, f r o n t  end of V e h i c l e  1 s t r u c k  - 
l e f t  s i d e  of Vc i - i c l e  2 .  V e h i c l e  2 r o t a t e d  c lockwise  l l o O ,  s t r i k i n g  
r i g h t  f r o n t  of C3h ic le  1 and corning t o  f i n a l  r e s t  o r i e n t e d  toward 
n o r t h e a s t .  V ~ h i n l e  1 moved for \ i ia rd  abou t  5 f e e t ,  came t o  f i n a l  r e s t  
o r i e n t e d  e a s h a r i .  Veh ic le  1 s u s t a i n e d  f r o n t a l  damage t o  bumper, 
f e n d e r s ,  and g r i l l ,  and seven  inches  of s h e e t  meta l  c r u s h .  V e h i c l e  2 
had l e f t  s i d e  damage t o  f r o n t  f e n d e r ,  d o o r ,  and A - p i l l a r ,  and had 
n i n e  i n c i ~ e s  of s l e e t  m e t a l  c r u s h .  D l  i v e r  1 was thrown fo rward  and 
h i t  the  w i n d s h i e l d  ~ i l i t h  t h e  t o p  of her  head:  she was wear ing  a  wig 
which may have reduced head i n j u r y .  She s t i f f e n e d  her  l e g s  on t h e  
brake  and c l u t c h ,  aaci impacted  he insti .ument panel  w i t h  her  k n e e s .  
She had s o r e n e s s  on e i t h e r  s i d e  of he r  neck running v e r t i c a l l y  d o ~ ~ n  
s h o u l d e r s ,  s o r e n e s s  t o  both  l e g s ,  and c o n t u s i o n s  on both  k n e e s .  
Dr ive r  2 thrown l e r t  and f o r v a r d ,  impacted door and window frame 
o r  A - p i l l a r ,  and s u s t n i n e d  p a i n  i n  upper l e f t  a r e a  of t h o r a x ,  con- 
t u s i o n  l e f t  h i p ,  pa in  l e f t  p e l v i c  a r e a ,  s o r e n e s s  l e f t  upper arm, 
pinched nerve  above  l e f t  e lbow,  p a i n  med ia l  a s p e c t  l e f t  a n k l e .  s l i q h t  
\ i lh ip lash ,  and p a i n  l e f t  s i d e  of head.  V e h i c l e  2  r i g h t  f r o n t  passen-  
ger  thyown l e f t  a g a i n s t  d r i v e r  , s t e e r i n g  wheel ,  and i n s t r u m e n t  p a n e l .  
and s u f f e r e d  p a i n  l a t e r a l  a s p e c t  of l e f t  upper arm, and p a i n  and 
..--1-..-: --I ..-I L" L , L I L O  LLtJpi .7 i .  ' I -$& - . - A -  ^ P  61.-..--- ...- A l n f t  

U I C L ,  L L I V L U r l  U I . U  A b . L  hi; .  B i r e ~ t i ~ n s  ~f 
f o r c e  12:OO o ' c l o c k  t o  V e h i c l e  1 ,  9:00 o ' c l o c k  t o  V e h i c l e  2 .  



Pos tc rash :  Passerby s topped ,  checked on v e h i c l e  occupants  and --- 
t o l d  them t o  s t a y  in  t h e i r  c a r s ,  then  c a l l e d  p o l i c e  and ambulance. 
Pass ing  nurse  a l s o  s topped and checked v e h i c l e  occupants .  P o l i c e  
and ambulance a r r i v e d  in  3-5 minutes  ; occupants  checked, backboarded, 
and t r anspo r t ed  t o  h o s p i t a l .  No f i r e s !  exp los ions ,  o r  environmental  
p rob len~s .  O n l y  d e b r i s  g r i l l  p i e c e s  from Vehicle  1. No t r a f f i c  con- 
t r o l s  needed a s  s u f f i c i e n t  l a n e s  open f o r  t r a f f i c  f low.  

Causal  Fac to r s  and Recon~mendations 

The f o l l o n ~ i n g  diagram e x p l a i n s  t h e  numbers used i n  t h e  ma t r ix  
c e l l  column. An a s t e r i s k  (*)  preceding  a  tlu~nber i n d i c a t e s  a  p o s i t i v e  
f a c t o r .  

3Iatrix C e l l  Expl ana t ion 

Precrash  Crash Pos t c r a sh  d 

Accident Causat ion 

Hunian 

Vehicle  

En~r i r  onnlen t a  1 

In ju ry  Causat ion 

2 

Pr iniary or P r i n c i p l e  Causes - 

1 

4 

7 

Driver  2 pu l l ed  ontv wadway t o  make lel t i ldiid 
t u r n  when v e h i c l e  approaching.  ( D e f i n i t e )  

Dr iver  1 chose t o  p u l l  l e f t  i n t o  i n s i d e  l a n e  
when she saw Vehicle  2 p u l l  o u t .  ( D e f i n i t e )  

2 

5 

8 

Relevant Condi t ions  

3 

6 

9 

Driver  1 assumed snow-covered i n s i d e  lane  wns 
c e n t e r  l e f t  t u r n  l ane  r a t h e r  than  a t r a f f i c  
l a n e .  ( D e f i n i t e )  

Driver  1 locked b rakes?  caus ing  l o s s  of c o n t r o l ,  
and sk idded .  ( D e f i n i t e )  

Driver  2 unfami l i a r  w i t h  roadway. ( D e f i n i t e )  

Confusing geometry of roadway caused Driver  1 
t o  assume i n s i d e  lane  was c e n t e r  l e f t  t u r n  l a n e .  
( D e f i n i t e )  

Snow cover ing  i n s i d e  l a n e  reduced c o e f f i c i e n t  
of f r i c t i o n .  ( D e f i n i t e )  

I n j u r i e s  t o  Vehicle  1 and Vehic le  2 occupants  
would h a v e  been millimized had they been r e s t r a i n e d .  
( D e f i n i t e )  



h l a t r i x  Ce l l  E x p l a n a t i o n  

R e e v a l u a t e  roadway d e s i g n ;  e x t e n d  c e n t e r  l e f t  
t u r n  l a n e  f u r t h e r  e a s t w a r d .  

D r i v e r  e d u c a t i o n  c o u r s e s  s h o u l d  i n s t r u c t  
s t u d e n t s  t h a t  i t  is !;rang t o  p u l l  i n t o  c e n t e r  
l e f t  t u r n  l a n e  and t r y  t o  merge ;  a l s o  s h o u l d  
emphasize d e f e n s i v e  d r i v i n g .  Motor is ts should 
use r e s t r a i n t  systems. 
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CASE $A-4-343 
CASE SUJIJIARY 

Tcient i f  i c a  t ion - 
Act idel i t  o c c u s ~ e d  on 6 e s t  L ibe r  tv S t r e e t  i n  conlmerc ial .  a r e a  

of c i t y  of iln!i Arbor.  \:ashtenno County.  J I ichigan,  on i l o n d n ~ ~ ,  
February 2 6 :  1973,  a t  1000 hou r s .  Passenger  c a r / P r e i g h t  t r a i n ,  
s i d e  i i?pact .  I n j u r y  s e v e r i t y  AIF*cocle 01 ,  minor .  

0 Overcas t  no rn ing :  t empera tu re  22 . r e l a t i v e  h u n ~ i d i t y  59%, 
wind 20 n:j>h from t he  e a s t .  Roadway wet .  

West 1 , i be r t y  S t l - p e t ,  2 - l ane  siajos a r l e r i a l ;  each l a n e  15 f e e t  
wide: no d i v  i d c i  . Surf  ace  v i e l l - t r a v e l e d ,  poorly-ma i n t a i n e a  a s p h a l r  . 
Road edge 6-inch-high c o n c r e t e  c u r b i n g .  * *  Roadway a t  a c c i d e n t  
s i t e  s t r n i : i ~ t  i c v e l .  --2' grade  t o  tile u.e!:t. One mercury vapor 
lu!nii!aire. i ' ; i ~ i ~  i n  a q u a l ' t e r - n i l e  r a d i u s :  two dr iveways ,  one 
i n t e r s e c t i o ! l ,  r i v e  u t i l i t y  p o l e s ,  no tree:; . A 44-year su rvey  
of t h e  :','ash-tenav Cc:ii!-cy d a t a  f i l e  incdica t > d  no p r ev ious  a c c i d e n t s  
a t  t h e  ir.!e!~=.~-' . lon of- Yest 1 , ihe r ty  S+~-~ . t . l ;  and t h e  Ann Arbor 
r a i l r o a d  t r a c k _ .  

T17aff i c  C o n t r o l s  -- -- 
Speed li~riit is 2 5  mph by c i t y  o rd i~!a ! lce .  F o l i d  wh i t e  c e n t e r  

l i n e ,  v i s i b i l i t y  v/orn. "Do Not S t o p  311 i':,acl:sv s i g n  on sou th  
s i d e  of \irest L i b c r t y  about  35 f e e t  f r o x  r e t i l r o a d  t r a c k s ;  "One \Yayv 
a r r o ~ i ~  on s ~ u t h ~ ~ ~ ~ ~ s t  col-tier of i n t e r s e c t i o l ~  w i t h  F i r s t  S t r e e t ,  Two 
r a i l r o a d  s i g n a l s  coi:i!:os~d of c i~os sbuck  v i i  ; h  "Ra i l r oad  Cross  ingv 
i n  ref  l e c t o r  l i g i .  t s .  i 2 l . g . ~ .  round ,  f l ; l sh i , ig  r ed  l i g h t s ,  and s q u a r e  
s i g n  t h a t  r e a d s  "Stop on Red S i g n a l u ;  one l o c a t e d  01: sou thwes t  s i d e  
of t r ~ c k s .  one on IIOI t t l eas t  s i d e .  A t  i n t ~ ? r s t ? c t i ~ n  of West L i b e r t y  
S t r e e t  w i t h  $'ii,st S'reet: t h r ee - co lo r  t r a f 2 : i c  s i gna l s - -one  which has 
l i g h t s  p o i n t i n g  e n s  t .  west, and n o r t h :  one which p o i n t s  e a s t  o n l y ,  
and one vitlich p o i n t s  no r th  o n l y ;  h,?!lgj.ng "No Right  T u r n u  s i g n  
f o r  \Vest I,i!)erty t r a f f i c ;  and hanging l ~ l n l i n a i r e  ( s e c  F i g u r e  1 ) . 

Veh ic l e  1 ,  t r a i n  e n g i n e ,  1970 G31 e l e c t r o - m o t i v e  d r i v e  eng ine ;  
b lack  e x t e r i o r .  F r c i g h t  t r a i n  composed of two eng ine s  and 110 c a r s .  

* American ?,!edical Assoc i a t i on  Abbrev ia ted  In  j u r y  S c a l e  (AIS) . 
* *  Six- inch-high cu rbs  s tnf idard  i n  c i t y  of Ann Arbo r ,  hl ichignn.  



T r a v e l i n g  from Owasso, Michigan t o  To ledo ,  Ohio .  H a n d r a i l  on 
f r o n t  of e n g i n e  benz . VDI* : 12-FDhIW-0. 

V e h i c l e  2 ,  passenger  c a r ,  1972 Plymouth D u s t e r ,  2-door 
s e d a n ;  b u t t e r s c o t c h  e x t e r i o r  , green  i n t e r i o r  w i t h  p l a i d  s e a t s ;  
odometer 2 3 , 6 6 5  m i l e s .  No i n d i c a t i o n  of v e h i c l e  i n s p e c t i o n  
( 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  n o t  r e q u i r e d  i n  Michigan) . 
Automatic t r a n s m i s s i o n ;  power b r a k e s  and power s t e e r i n g ;  padding 
on upper ins t rument  p a n e l ,  a r m r e s t s  , and s u n v i s o r s  . Lap b e l t s  
and upper t o r s o  r e s t r a i n t s  a v a i l a b l e .  No v e h i c l e  d e f e c t s  obse rved ;  
maintenance  unknovln. E x t e n s i v e  damage; l e f t  s i d e :  l e f t  hood h inge  
b e n t ;  upper and lower A - p i l l a r  damaged, upjler p a r t i a l l y  s e p a r a t e d ;  
upper and lower B - p i l l a r  and C - p i l l a r  t o t a ' .  l y  s e p a r a t e d ;  door 
l a t c h  daniaged, s t r i l i e r  p u l l e d  from l a t c h  bc?c6ause of B - p i l l a r  
damage; lower door h inge  s e p a r a t e d ;  r e a r :  i u e l  l e a k a g e  p r e s e n t  
because  f i l l e r  neck p u l l e d  from j u n c t i o n  w i t h  f u e l  t a n k ;  b o t h  
t r u n k  h inges  ben t  ; t r u n k  passenger  conlpar tlnent p a r t  i t  i o n  b e n t  ; 
r i g h t  s i d e :  upper A - p i l l a r  damaged and t o t ; i l l y  s e p a r a t e d ;  upper 
B - p i l l a r  damaged and p a r t i a l l y  s e p a r a t e d ,  lower B - p i l l a r  damaged; 
upper and loyser  C - p i l l a r  damaged; door l a t c h  da~caged and non- 
f u n c t i o n a l ;  r o o f :  r i g h t  and l e f t  roof s l c ~ c  - a i l s  buck led ;  b a c k l i g h t  
header bent  s l i g l ~ t  l y ;  w i n d s h i e l d  header  se r e r e l y  buckled  up  nea r  
d r  ive l8  a r e a ;  i n t e r i o r  : s t e e r i n g  wheel s e v e r e l y  bent  ( induced from 
e x t e r i o r  damage); s t e e r i n g  wheel spoke b r o ~ e n ;  3 /4 - inch  s h e a r  
c a p s u l e  separa t io .1 ;  f l o o r p a n  deformed; upp2r i n s t r u m e n t  pane l  
damaged by r i g h t  . \ - p i l l a r ;  r o o 1  r i g h t  A - p i l l a r ,  and s u n v i s o r  
damage inducea  Trom e x t e r i o r  damage; r e a r  s e a t  b a c k r e s t  and 
cush ion  dana ged and l o o s e n e d ;  l e f t  s icie  i r , t e r  i o r  damaged. V D I :  
pr i n a r  y 9--,LP9!'! ? , secondnr  y , 03-LFEN-? 

Occupants  

V e h i c l e  1, two occupan t s  i n  locomot ive ,  one  an  e x p e r i e n c e d  
e n g i n e e r .  

D r i v e r  2 ,  17-year-old Caucas ian  femn i e ,  6 1  i n c h e s  and 95 
pounds. One year  d r i v i n g  exper  i e n c e ,  a c c ~ l m u l a t e d  5 ,000  m i l e s .  
T r a v e l i n g  from home t o  s c h o o l ;  3 m i l e s  2rcm o r i g i n ,  4 m i l e s  from 
d e s t i n a t i o n ,  F a m i l i a r  w i t h  v e h i c l e ;  t ~ a v e l e d  a r e a  d a i l y .  Com- 
p l e t e d  h igh s c h o o l  d r i v e r  eclucat ion  c o u r s e .  P h y s i c a l  and menta l  
c o n d i t i o n  good. No a l c o h o l  invo lved .  R e s t r a i n t s  no t  worn. 
I n j u r i e s :  i - i n c h  l a c e r a t i o n  l e f t  s i d e  of  c h i n ;  a b r a s i o n  and 
contusior .  l e f t  elbow; a b r a s i o n  l e f t  knee ;  l a c e r a t i o n s  backs of 
hands ,  e s p e c i a l l y  r i g h t  hand; low b ~ . c k  p ~ ' n ;  monientary l o s s  of 
c o n s c i o u s n e s s .  I n j u r y  s e v e r i t y  AIS code 0 1 ,  m i n o r .  

S t a n d a r d s  

The f o l l o w i n g  !dotor Veh ic le  Program S t a n d a r d s  (IIVPS) and 
T r a f f i c  S a f e t y  Progl 'a~n S t a n d a r d  (TFPS) a r e  s p e c i f i c a l l y  r e l e v a n t  
t o  t h i s  c a s e .  

* V e h i c l e  Deformation I n d e x  ( V D I ) ,  i n  accordance  w i t h  recommended 
p r a c t i c e  of v e h i c l e  accic!ent de fo rmat ion  c l a s s i f i c a t i o n  a s  s e t  
CA-+L. :r. P h T >  ) . n m - l h n ; n c l l  Dnnnrt T934q 
A U A  L L l  A L A  "nu A L L & & & *  A ~ G .  A. ~ b ~ y u -  - w - -  --. 



hlVYS 4206 Door Loclts and lloor R e t e n t i o n  Components-- 
Passenger C a r s  a n d  i Iu l t i . pu rpose  Pas senge r  
V e h i c l e s .  L e f t  door  o f  V e h i c l e  2 opened 
a s  r e s u l t  of  c r a s h ,  a l l o w i n g  p o t e n t i a l  f o r  
d r i v e r  e j e c t  i o n :  however,  f o r c e s  of  c r a s h  
f a r  exceeded  t h o s e  o f  s t a n d a r d '  s compl i ance  
tes ts .  

B~VPS $214 S i d e  Door S t r e n g t h - - P a s s e n g e r  C a r s .  V e h i c l e  2  
p r e s t a n d a r d  and n o t  equ ipped  w i t h  s i d e  gua rd  
door  beam; p r e s e n c e  o f  s i d e  g u a r d  door  beam 
may have l e s s e n e d  v e h j c l e  d e f o r m a t i o n .  

BIVPS #301 F u e l  Tanks ,  F u e l  T a n k  F i l l e r  P i p e s ,  and  F u e l  
Tank Connect  ions- -Passenger  C a r s .  F u e l  l e a k a g e  
p r e s e n t  because  f i l l e r  neck p u l l e d  from j u n c t i o n  
w i t h  f u e l  t a n k .  

TSPS $4 D r i v e r  E d u c a t j o n .  D r i v e r s  s h o u l d  be c a u t i o ~ ~ e d  
a b o u t  need t o  be e s t r s  c a r e f u l  a t  t r a i n  
c r o s s i n g s ;  s h o u l d  bz c c u c a t e d  t o  wear res- 
t r a i n t  sy s t e :n s .  

TSPS e l 2  Highway Des ign .  Cons t l , u c  t i o n ,  and  l!a i n t e n a n c e .  
R a i l r o a d  c r o s s i n g  i n  busy u r b a n  a r e a  and 
a d j a c e n t  t o  i n t e ~ s e c t l o n  of two major  a r t e r i a l s .  

D e s c r i n t i o n  

P lPec ra sh :  v c h i c l e  1 southeastkc:;:i on t r a i n  t r a c k s  a t  10 r l : !~;  --- 
V e h i c l e  2 ea s tbound  on West L i b e r t y  S t r e e - ,  a t  30 m p h .  Engineer  
saw V e h i c l e  2 ,  blew w h j . s t l e ,  and braked  molilents p r io r '  t o  i m p a c t ,  
D r i v e r  2 d i d  not  see t r a i n .  D r i v e r  2 v io ' . a t ed  t r a f f i c  law by d i s -  
r e g a r d i n g  r a i l r o a d  s i g n a l s .  No s k i d s  o r  s c u f f s .  

C r a s h :  Fror ' t  o f  V e h i c l e  1 s t r u c k  l t f t  s i d e  o f  V e h i c l e  2 ,  --- 
V e h i c l e  2 d ragged  1 6 5  f e e t  down t r a c k s  by t r a i n :  r i g h t  f r o n t  c o r n e r  
o f  Vehic1.e 2  s t ~ u c k  r a i l r o a d  s i g n a l  p o l e  s r e c t e d  f o r  t r a f f i c  s o u t h -  
bound on F i r s t  S t r e e t .  V e h i c l e  2 came t o  f i n a l  r e s t  h e a d i n g  e a s t  
on F i r s t  S t r e e t  o ~ i  n o r t h  s i d e  of  tr:lc!;s, Driver 2 t l ~ r o w n  l e f t  
a g a i n s t  door  on i r ~ i t i a l  illlpact w i t h  t l , a i n ,  s t r u c k  roo f  t~ead l in i r - i g  
with hcs;d. She 172s jo l tec t  t o  t l ic r i g l i t  ~vi , : t i  p o l e  impac t .  S u s t a i n e d  
4-inch l a c e r a t i o n  on l e f t  s i d e  o f  c h i n  from e i t h e r  g l a s s  o r  window 
f r a m e ,  all1 a s i o n  rind c o n t u s i o n  l e f t  e l  bow iron! i n t e r i o r  s u r f a c e  o f  
d o o r ,  nh~*z i ; i on  1cf . i  knee froni instsul i icnt  ! x i l l t . l ,  s u p e r f i c i a l  l a c e r a -  
t i o n s  on back of  hnnas from brolten s i d e  ~lindolv ::'lnss. and low back 
p a i n  f ~ o ~ r ~  impact  f o r c e .  I I a n d r a i l  on f r o n t  of  e n g i n e  b e n t .  Vehi.cle 2 
e x t e n s i v e l y  daninged; l e f t  s i d e :  lef t .  l ~ o o d  h i n g e  b e n t :  upper  and  
lower A-pi l l a r  d a ~ i ~ a g e d ,  upper  p a r v t  i a l l y  s e p a r a  t c d :  upper  and  lower  
B - p i l l a r  and C - p i l l a r  t o l a  l l y  s e p a r a  t c d :  door  l a t c h  damaged: s t r i k e r  
p u l l e d  fro19 l a t c h  because  of G-11illa1- dal;ilge: lower  door  h i n g e  
s e p a r a t e d :  r e a r  : f u e l  l e a k a g e  p r e s e n t  because  f i l l e r  neck p u l l e d  
from j u u c r i o n  w i t h  f u e l  t a n k ;  botll t ~ ~ u n k  h i n g e s  ' b e n t ;  t r u n k  pas senge r  
conipai3tnie~lt pa13t i . t i .o~!  bent  ; l . ip ,h t  s i d e :  upper  A - p i l l a r  damaged a n d  
t c t . l l y  C C ; J ~ ~ ~ : ! I : C ~ .  I I ~ ) ! W I .  l i - ! ~ i l l a ~ '  d ~ ~ n i a g e d  and  p a r t i a l l y  s e p a r a t e d :  
lower B-pi1 l a r  dnmagcd: upper  and lower C-pi 1  l a l '  damaged: doo r  



l a t c h  damaged and n o n f u n c t i o n a l ;  r o o f :  r i g h t  and l e f t  roof s i d e  
r a i l s  bucli lcd;  b a c k l i g h t  header bent  s l i g h t l y ;  w i n d s h i e l d  header 
s e v e r e l y  buckled up near  d r i v e r  a r e a ;  i n t e r i o r :  s t e e r i n g  wheel 
s e v e r e l y  bent  ( induced from e x t e r  i o r  daniage) ; s t e e r  i n g  wheel 
spoke broken;  3/4-inch s h e a r  c a p s u l e  s c p a r a t  i o n ;  f l o o r  pan deformed; 
upper i n s t r u ~ : ~ e n t  panel  damaged by r i g h t  A - p i l l a r  ; r o o f ,  r i g h t  
A - p i l l a r  , and s u n v i s o r  damage induced from e x t e r i o r  damage; r e a r  
s e a t  b a c k r e s t  and cush ion  damaged and loosened ;  l e f t  s i d e  i n t e r i o r  
damaged. D i r e c t i o n s  of f o r c e  9:00 o1cloc1< f o r  V e h i c l e  1 ,  3 :00  
o ' c l o c k  f o r  Veh ic le  2 .  

P o s t c ~ n s k  Observer he lped Dr ive r  2 o u t  of  c a r  because  he --- .-. 
smel led  gas  and  f e a r e d  f i r e .  Dr ive r  2 rcniained s t a n d i n g  w i t h  
s u p p o r t  of b y s t a n d e r s ,  f e l t  d i z z y  and f ~ :  i r . t  , O l ~ s e ~ ~ v e r  c a l l e d  
p o l i c e  who nrr ivecl  i l l  t h r e e  minu tes .  an~:~l ; -ance  a r r i v e d  i n  f i v e  
minu tes .  D r i v e r  2 placed on b z c k b o ~ ~ d ,  ct,sck f o r  v i t a l  s i g n s  
and neuro1ogic:tl dernage made i n  ambulance e n  r o u t e  t o  h o s p i t a l .  
No f i r e ,  cxpl .os ions  , o r  envi ronmenta l  p r o i ~ l e n ~ e .  Only deb?.'is some 
t r  i ~ n  p i e c e s  f r o x  Veh ic le  2 .  T r a i n  bloclrec~r.oaci~.;.ay so  t r a f f i c  pre-  
ven ted  fro:n going west on L ibc r  t y  S t r e r  t ~,rpond F i r s t  S t r e e t  
i . n t c r s e c t  i o n ,  and froiil going s o u t h  on F i s : ; t  S t r e e t . .  

Causal  F a c t o r s  and Recommendat ions  - P --- 
The follo1::ing diagram e x p l a i n s  t h e  n7.smbers used i n  t h e  m a t r i x  

c e l l  column. An a s t e r i s k  ( * )  preced ing  a numbel- i n d i c a t e s  a  p o s i t i v e  
f a c t o r .  

Mat r ix  C e l l  Exp lana t ion  - 

P r P c r ' ~ ~  I! a  P o s t c r a s h  

Accident  Causa t ion  - 

H~ima n 

V e h i c l e  
--- 

Env i r o n n e n t a l  7 ' 8 

Primary oll P r i n c i p l e  Cnuse 

3  

6 

9 

Driver  2 d i d  not  p e r c e i v e  r a i l r o a d  s i g n a l ' s  
warning of approach ing  t r a i n .  ( D e f i n i t e )  

Relevant  C o n d i t i o n s  

Dr ive r  1 d i s t r a c t e d  L y  t r a f f i c  s i g n a l  a t  
i n t e r s e c t  ion and by s u r r o u n d i n g  t r a f f i c  , 
(Proba b l c )  

Radio in  V e h i c l e  2 masked sound of warning 
b e l l  and p o s s i b l y  distracted d r i v e r .  ( D e f i n i t e )  



hlatr ix C e l l  
---.-- Esplana t ion  -. .- -.-- 

Relevant Condi t ions  (cont inued)  

Envi~,onnicntnl overload--ra i l r o a d  c r o s s i n g ,  
near c i t y  c e n t r a l  bus iness  d i s t r i c t ,  on ly  
65 f e e t  from busy i n t e r s c c t  ion.  ( D e f i n i t e )  

Le f t  d a o ~  of Vchic le  2 opened a s  r e s u l t  of 
c r a sh  and  a l l o~ved  p o t e n t i a l  f o r  d r i v e r  
e j e c t i o n .  ( D e f i n i t e )  

1 n . j  ur 1' Cauca t ion --- 
Driver  2 unres t r ,a  ined;  r e s  t r a  int system would 
have decreased p ~ s s i b i l i t g  of being e j e c t e d  
ou t  open door .  but wotlld not have inf luenced 
i n j u r i c s .  (Probable)  

Pos tc rash  F ~ . c t o r s  -- -. ---,- - 

~Recom:?iendat ions  

Driver 2 removed from vehicle because of 
f i r e  danger .  IDcf i n i t e )  

Propel' p recau t ions  not taken i n  e x t r i c a t i n g  
d r i v e r ;  h y s t s n d c ~ ' ~  s h o u l d  have had her 1 i e  
down. ( D c f i n i t c )  

Left  quzr t e r  panel  "1;lngc p r c c i p i t c  t c d  f u e l  
f i l l e r  p ipe  being s cpn ra t ed  from f u e l  t ank .  
( D e f i n i t e )  

Rai l rond marning s i g n i n g  should  be inc reased  
when c lose  t o  5 j gnal  ized i n t e r s e c t  ion and in 
o the r  a r e a s  t h a t  p lace  heavy demands on 
d r i v e r  a t t e n t i o n .  

Driver educat ion collrses should emphasize 
tile need t o  be a l e r t  a t  r a i l r o a d  c ~ ~ o s s i n g s ,  
a n d  should cncou1,age p r a c t i c e  of us ing  r e s -  
t r a i n t  systems. 

p o s s i b i l i t y  of a d d i n g  r a i l r o a d  g a t e s  should  
be cons ideyed.  
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Iden t  i f  i ca  t ion  

Accident  o c c u r r e d  on southbound Huron Parkway, an  open undevel -  
oped a r e a  of Ann X r b o ~ , ,  Vashtenaw County, Michigan,  on Vonday, 
March 26 ,  1973 a t  1300 hours .  Sub-compact passenger  c a r ,  o u t  of  
c o n t r o l ,  l e f t  roadway, I n j u r y  s e v e r i t y  AIS* code 0 1 ,  minor .  

Ambience 

0 D a y l i g h t ,  p a r t l y  sunny,  o v e r c a s t ;  t e r p e r a t u r e  22 , r e l a t i v e  
humidity 59%, wind 20 mph from e a s t .  Roadway d r y  and c l e a r e d  o f  
snow. 

Highway 

Huron Parkway is a  major a r t e r i a l  ci!.y parkv7ay; f o u r  l a n e s ,  
two northbound acd two southbound,  each  l ~ n e  12 f e e t  wide .  Each 
p a i r  of l a n e s  s e ~ a r a t e d  by g r a s s  median d i v i d e r ,  which is 58 f e e t  
wide a t  a c c i d e n t  s i t e .  S u r f a c e  we l l - t r av ta led ,  we l l -ma in ta ined  
a s p h a l t  , bosderec  by 6-inch-high curb ing*<  crovmed f o r  d r a  i n a g e ,  
and contour  c u r v ~ d  i n t o  l a n d s c a p e .  S e c t i o n  a t  a c c i d e n t  s i t e  is 
s t r a i g h t ,  -iC s l o p e  t o  s o u t h .  NO a r t i i i c i a l  l i g h t i n g ,  no d r ivebc  y s ,  
and on ly  one i n t e r s e c t i o n  w i t h i n  a  q u a r t e ; ,  mile r a d i u s .  No p o l e s  
and no t r e e s  w i t h i n  r ight -of-way,  bu t  h e a T 7 i l y  wooded j u s t  beyond 
r ight -of-way.  Parkway average  d a i l y  t r a f : ' i c  (ADT) 7 , 7 0 0  v e h i c l e s .  
A 44  year  d a t a  base  r e v e a l e d  no p r i o r  a c c - d e n t s  a l o n g  t h i s  s t r e t c h  
of Huron Parkway. 

T r a f f i c  C o n t r o l s  

Pos ted  speed l i m i t  35 mph. Pavement markings  c o n f i n e d  t o  
i n t e r m i t t e n t  whi t e  l i n e  l a n e  d e l i n e a t o r s .  No s i g n a l s  i n  v i c i n i t y .  
Only t r a f f i c  s i g n  a t  a c c i d e n t  s i t e  is l o c , t t e d  2 5  f e e t  o f f  roadway 
t o  r i g h t  and d e s i g n a t e s  t h e  b i c y c l e  p a t h  Ivhich p a r a l l e l s  t h e  roadway 
on t h e  r i g h t  (wes t )  s i d e .  

Veh ic le  

1971 Ford P i n t o ,  passenger  c a r .  2-dot>r sub-compact s e d a n ;  
e x t e r i o r  g r e e n .  Odometer 26.874 m i l e s .  No i n s p e c t i o n  s t i c k e r  
( v e h i c l e  i n s p e c t i o n  n o t  mandatory i n  JI ichigan) . Yo power a c c e s -  
s o r i e s ,  au tomat ic  t r a n s m i s s i o n .  Padded ins t runient  p a n e l ,  sunv i s o r s .  
and a r m r e s t s .  Equipped w i t h  both  l a p  and upper t o r s o  r e s t r a i n t s .  
No d e f e c t s ,  L a s t  maintenance  a t  2 2 , 6 0 0  m i l e s  i n c l u d e d  l u b r i c a t i o n ,  
o i l  change,  f i l t e r  change,  t r a n s m i s s i o n  check .  Damage t o  v e h i c l e :  

* American I.!edicnl S s s o c  i a  t i o n  ,lbbrev i n t e d  In  j u r y  S c a l e  ( A T S )  . 
* *  Sis- inch-high c u r b s  s t a n d a r d  f o r  c i t y  of Ann Arbor ,  J l i ch igan .  



r i g h t  r e a r  wheel ben t ,  two inches metal  c rush  and dent  on l e f t  r e a r  
s i d e ,  dent  on i n t e r i o r  s u r f a c e  of r i g h t  f r o n t  door .  No s i g n i f i c a n t  
f i n d i n g s  . VDI* : 03-uBLN-1 and 06-LB!11\Y-l. 

Occupants 

Driver 1, 16 years  o l d ,  Caucasian,  female ,  67 inches  and 135 
pounds, High school  s t u d e n t .  Completed d r i v e r  educa t ion  cou r se  
which included both classroom work and road d r i v i n g  and ob ta ined  
her d r i v e r  I s  l i c e n s e  i n  June 1972. In Michigan, t h i s  l i c e n s e  is 
probat ionary f o r  one year .  Driver  1 's  exper ience  was l i m i t e d  t o  
d a i l y  t r i p s  t o  and from high s c h o o l ,  shopping t r i p s ,  and l o c a l  
Ann Arbor d r i v i n g ,  except  f o r  s e v e r a l  trins v i a  expressway t o  
Grand Rapids, about 130 mi les  t o  t he  west Driver  1 was en r o u t e  
back t o  high school  one mi le  south  of t h e  acc iden t  s i t e  a f t e r  
having spent  lunch hour a t  home 1 4  mi l e s  nor th  of t h e  acc iden t  
s i t e .  Fami l ia r  w i t h  t h e  v e h i c l e  which she  shared  w i t h  her b r o t h e r .  
Traveled same r o u t e  d a i l y  and was very f a m i l i a r  w i t h  i t  and t h e  
surrounding road network, Driver 1 was a  normal, h e a l t h y ,  16 year 
o l d ,  w i t h  no known problems, b u t  was i n  a zi i ld s t a t e  of a n x i e t y  
a s  she  drove back t o  school because she  a l r eady  was l a t e  f o r  a 
12: 58 p.m. c l a s s  and was speeding an e s t i ~ i a t e d  15  mph over t h e  
posted 35 mph spced l i m i t . ,  No a l c o h o l  o r  drug involvement. Her 
b r i e f  d r i v i n g  hi::tory r e v e a l s  no p r i o r  a c c i d e n t s  o r  t r a f f i c  v i o l a -  
t i o n s .  Wearing i n s t a l l e d  l a p  b e l t  but  no: upper t o r s o  b e l t .  
I n j u r i e s :  c u t  oil l e f t  s i d e  of head above h a i r l i n e ,  s o r e n e s s  t o  
neck and back muscles,  s l i g h t  d i z z i n e s s  a f t e r  a c c i d e n t .  I n j u r y  
s e v e r i t y  AIS c c d ~  01, minor. 

Passenger i n  r i g h t  f r o n t  s e a t ,  16 yea r s  o l d ,  Caucasian,  female ,  
64 inches and 120 pounds. High school  s t ~ d e n t  r e t u r n i n g  t o  school  
w i t h  d r i v e r .  Was wearing l a p  b e l t  but not upper t o r s o  r e s t r a i n t .  
I n j u r i e s :  contus ion  on r i g h t  knee,  b ru i sad  r i g h t  elbow, b r u i s e  on 
r i g h t  s i d e  of head, so reness  of neck dnd lower back muscles .  I n j u r y  
s e v e r i t y  AIS code 01, minor. 

S tandards  

The fo l lowing  T r a f f i c  Sa fe ty  Program Standard (TSPS) and 
Motor Vehicle  Program Standards  (MVPS) were r e l e v a n t  t o  t h i s  
c a s e  s tudy .  

TSPS X4 Dr ive r  Educa t i on .  D r  i ve r  unconsc ious  l y  tu rned  
l e f t  o r  al lowed v e h i c l e  t o  wander l e f t  when 
she  looked t o  r i g h t  r e a r  i n  order  t o  s e e  
whether she  had c l e a r e d  the  c a r  s h e  was pas s ing .  

Occupant P r o t e c t i o n  i n  I n t e r i o r  Impact-- 
Passenger Cars .  Vehicle  had smooth i n t e r i o r  
des ign  w i t h  a p p r o p r i a t e l y  padded s u r f a c e s  and 
no p r o j e c t i n g  appur tenances .  

* Vehicle  Deformation Index ( V D T ) ,  i n  accordance w i t h  recommended 
p r s c t  i c c  of v e h i c l e  a c c i d c l ~ t  de forr1.n t  i o n  c l a s s i f i c a t i o n  a s  se t  
f o r t h  i n  SAE Technical  Report 522.4~1.  



BIVPS =203 S e a t  B e l t  I n s t a l l a t i o n s - - P a s s ~ ! n g e r  C a r s ,  
Both occupants  ;vere wear ing t h e  i n s t a l l e d  
l a p  b e l t s  but  no t  t h e  i n s t a l l e d  upper 
t o r s o  r e s t r a i n t s .  

D e s c r i p t i o n  

Prec rash :  A t  about  1300 hours ,  Dr ive r  1 speed ing  southbound 
on Huron Parkeay a t  about  50 mph i n  t h e  i n s i d e  l a n e ,  passed an 
u n i d e n t i f i e d  passenger v e h i c l e  which presumably was proceeding a t  
about  3 5  mph ( t h e  posted speed l i m i t )  i n  t h e  o u t s i d e  l a n e .  Dr ive r  1 
looked t o  her r i g h t  r e a r  t o  s e e  i f  she had c l e a r e d  u n i d e n t i f i e d  
v e h i c l e .  In s o  do ing ,  she  i n a d v e r t e n t l y  t u r n e d  her  v e h i c l e  l e f t  
o r  al lowed i t  t o  wander l e f t  o f f  roadway o n t o  g r a s s  median d i v i d e r .  
Passenger i n  r i g h t  f r o n t  s e a t  shouted  a warning.  Dr ive r  1 saw 
Vehicle 1 was heading f o r  a  f i r e  hydrant  i n  t h e  c e n t e r  of t h e  
median and turned Vehic le  1 t o  t h e  r i g h t ,  over c o r r e c t i n g .  
Vehic le  1 went o u t  of c o n t r o l ,  c r o s s e d  both  l a n e s  of t r a f f i c  whi l e  
s p i n n i n g  clockivise about  185O, then  con t inued  s idewa y s  and backwards 
toward the  r i g h t  cu rb ing .  Scuff  marks on l e f t  s i d e  c u r b i n g  and 
wheel t r a c k s  i n  snow on median made by l e f t  s i d e  wheels .  

Crash:  Vehic le  1 s t r u c k  r i g h t  cu rb ing  w h i l e  moving sideways 
and backwards, l e f t  roadway i n  same manner, c r o s s e d  a  10 f o o t  
snow-covered shou lde r  and a  6-foot  a s p k z l t  b i c y c l e  pa th  which 
p a r a l l e l e d  roadway, con t inued  up s n o ~ - c 2 ~ r e r e d  g r a s s  s l o p e  about  
45  f e e t .  Then. i l ; i t h  l e f t  r e a r  wheels  and u n d e r c a r r i a g e ,  s t r u c k  
and was r e d i r e c t e d  by l a r g e  rock ,  s l i d  rcaru7ara  down embankment 
about  10 f e e t .  a i ~ J  f i n a l l y  came t o  r e s t  2 5  f e e t  from roadway. 
Scuff marks on r i g h t  s i d e  c u r b i n g ,  t r a c k s  i n  snow on r i g h t  shoulde.:, 
and s c u f f s  and s c r a p i n g s  on b i c y c l e  pa th  caused by a l l  f o u r  t i r e s  
and s t u d s  on r e a r  snow t i r e s .  Tracks made by a l l  f o u r  wheels  i n  
snow, ex tend ing  up r i g h t  embankment. 

When Vehic le  1 s t r u c k  r i g h t  c u r b i n g ,  Dr ive r  1 thrown t o  . l e f t  
and upward and s t r u c k  her head a g a i n s t  roof r a i l .  Passenger  i n i t i -  
a l l y  thrown t o  l e f t  whi le  r e s t r a i n e d  by l a p  b e l t ,  t hen  was snapped 
back t o  t h e  r i g h t   hereupon she  c o n t a c t e d  r i g h t  door w i t h  r i g h t  
elbow, and r i g h t  roof r a i l  w i t h  head. Dr ive r  P r e c e i v e d  c u t  on 
l e f t  s i d e  of head above h a i r l i n e  upon inipact w i t h  roof r a i l ,  and 
neck and back muscle s p r a i n  a s  a  r e s u l t  of s i d e  whip lash .  Passen- 
ger  r ece ived  con tus ion  on r i g h t  knee from r i g h t  door window c r a n k ,  
b r u i s e  on r i g h t  s i d e  of head from r i g h t  roof r a i l ,  b r u i s e d  elbow 
from r i g h t  door s i l l ,  ceck and lower back muscle s p r a i n  from s i d e  
whiplash .  Damage t o  Vehic le  1: r i g h t  r e a r  wheel b e n t ,  two inches  
s h e e t  metal  c r u s h  and d e n t  on r e a r  l e f t s i d e ,  d e n t  i n  r i g h t  r e a r  
door i n t e r i o r  s u r f a c e .  Force v e c t o r  upon impact w i t h  c u r b i n g  8 : 0 0  
o ' c l o c k ,  and upon impact u l i t h  rock 6:00 o ' c l o c k .  

P o s t c r a s h :  Both Driver  1 and passenger e x t r i c a t e d  themse lves .  
P o l i c e  and ambulance were a t  a c c i d e n t  s i t e  i n  s h o r t  time i n  r e sponse  
t o  c a l l  by passin;  m o t o r i s t .  Dr ive r  1 was taken t o  h o s p i t a l ,  t r e a t e d  
f o r  minor. i n  j u i  i e s ,  and 1 ,e l eased .  Passenger. remained on-scene and 
d n _ c ~ r i > e d  2 r r \ i r i _ e ~ r  tc l y , r i _  i r . r : e ~ !  ig2t(l\125. T h e ) - F J  II'PI'P n n  f ' i~ les ,  

e s p l o s  i o n s ,  t r a f  f l c  o r  e n v  l r o n e e n t a l  p ~ ~ o b l e a s .  



Causal Fac tors  and Recommendations 

The fol lowing diagram exp la ins  t h e  numbers used i n  t he  mat r ix  
c e l l  column. An a s t e r i s k  ( * )  preceding a  number i n d i c a t e s  a  
p o s i t i v e  f a c t o r .  

Precrash  Crash Pos tcrash  

Human 

Vehicle 

Env ironmental 

aIatr ix  C e l l  Explanation 

Accident Causation 

T ni ur y Causa t ion 

Primary or P r i n c i p l e  Cause - 
Driver 1 l o s t  c o n t r o l  of t h e  v s h i c l e  
r e s u l t i n g  i n  Vehicle 1 l eav ing  roadway 
t o  l e f t ,  r e t u r n i n g  t o  roadway, and 
impacting r i g h t  s i d e  curb ing  and then 
impacting a  rock u~ on a s l o p e  o f f  t he  
r i g h t  shoulder .  ( D e f i n i t e )  

1 

Sever i ty  Increas ing  Pac tor  - 
Driver 1 was proceeding a t  excess  r a t e  of 
speed f o r  roadway, ( D e f i n i t e )  

Relevant Condit ions - 
Driver 1 was inexperienced and lacking  
i n  d r i v e r  s k  i l l s .  ( D e f i n i t e )  

Drivelq 1 nas in  a  mild s t a t e  of anx ie ty  
because she was l a t e  f o r  schoo l ,  was 
hurrying,  and was not adequately a t t e n t i v e  
t o  her d r i v i n g .  (Def in i t e )  

Driver 1 upon see ing  t h o  hydrant i n  t h e  
meiiian, iis~il:~it;d s i ~ c  ii*d iiiadequate recovery 
a r e a ,  unaware t tn t  the  hyd~,ant  had a  break- 
av,'ny b a s e  and ~ 5 . o ~  desigrled t o  y i e l d  upon 
inipac t . (Probn b l e )  

The  use of i n s t a l l e d  l a p  b e l t  b y  both 
Drix-cr 1 nud passc~~:: 'er tilinimized i n j u r i e s .  
( : I L  f>::.~:: : L > )  



I I a t r i x  C e l l  Exp lana t ion  

Recornmenda t i o n s  

F a i l u r e  t o  u s e  i n s t a l l e d  upper t o r s o  
r e s t r a i n t s  by bo th  D r i v e r  1 and passenger  
i n c r e a s e d  in , ju ry  p o t e n t i a l .  (P robab le )  

D r i v e r  e d u c a t i o n  s h o u l d  s t r e s s  m a i n t a i n i n g  
c o n t r o l  of t h e  v e h i c l e  when g l a n c i n g  t o  
the r i g h t  o r  l e f t  r e a r .  

Dr ive r  e d u c a t i o n  shou;.d i n c l u d e  p r a c t i c e  
i n  m a i n t a i n i n g  v e h i c l e  c o n t r o l  i n  t h e  
r ecovery  a r e a s  on medians and s h o u l d e r s .  
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CASE +AA-345 
CASE SUlIkIARY 

I d e n t i f i c a t i o n  

Accident  occur red  on P r o s p e c t  Road, 150 f e e t  from i n t e r s e c t i o n  
w i t h  Cherry  Y i l l  Road, i n  r u r a l  r e s i d e n t i a l  a r e a  of S u p e r i o r  Town- 
s h i p ,  Washtenaw County, hIichigan,  on S a t u r d a y ,  March 1 0 ,  1973 a t  
0050 h o u r s .  S i n g l e  v e h i c l e  f o r c e d  o f f  rozidway . I n j u r y  s e v e r i t y  
AIS* code 02,  modera te .  

Ambience 

Dark;  t empera tu re  do0, r e l a t i v e  humidi ty  6 8 1 ,  wind 7 mph from 
t h e  e a s t .  Roadway we t .  

Highway 

Prospec t  Road 2- lane  c o l l e c t o r ,  24 f e e t  wide ,  no d i v i d e r .  
S u r f a c e  w e l l - t r a v e l e d ,  poor ly  m a i n t a i n e d  a s p h a l t ;  4-foot-wide 
g r a v e l  s h o u l d e r s  Roadway l e v e l ,  s t r a i g h s ,  and crowned f o r  d r a i n -  
a g e .  No a r t j f  l c i a l  l i g h t i n g .  Within  q u a r t e r  m i l e  r a d i u s :  1 
i n t e r s e c t i o n ,  4 t l r iveways,  6 u t i l i t y  pole:; ,  150 t r e e s .  In  p r i o r  
4 9  y e a r s ,  o n l y  one s c c i d e n t  o c c u r r e d  on P r o s p e c t  Road i n  t h e  a r e a  
of t h e  c a s e  accident. I t  invo lved  a  s j v i g l e  v e h i c l e  c o l l i s i o n  w i t h  
a  f i x e d  o b j e c t  un a  r a i n y  day w i t h  LC, :sad c o n d i t i o n s ,  

T r a f f i c  C o n t r o l s  

Speed l i m i t  50 mph, p o s t e d .  I n t e r m i t t e n t  ye l low c e n t e r  l i n e .  
Speed l i m i t  s i g n  which conformed t o  s t c i cds rd ;  no s i g n a l s  a t  i n t e r -  
s e c t  i o n .  

Veh ic le  

Passenger  c a r ,  1972 AMC Gremlin X ,  2-door s e d a n ;  e x t e r i o r  
Chinese  r e d  w i t h  go ld  a c c e n t  s t r i p e s ,  i n t e r i o r  b l a c k ,  odometer 
15 ,139.  No i n d i c a t i o n  of v e h i c l e  i n s p e c t i o n  ( p e r i o d i c  motor v e h i c l e  
i n s p e c t  ion not  r e q u i r e d  i n  l l i ch igan)  . hlanual t r a n s m i s s i o n ,  no power 
a c c e s s o r i e s ;  padded components i n c l u d e d  upper i n s t r u m e n t  p a n e l ,  
s u n v i s o r s ,  and a r m r e s t s .  Lap b e l t s  and upper t o r s o  r e s t r a i n t s  
a v a i l a b l e ;  l a p  b e l t s  i n  f r o n t  s e a t  knoted t o  i n h i b i t  r e s t r a i n t  
buzzer warning sys tem.  No v e h i c l e  d e f e c t s  o b s e r v e d .  L a s t  main- 
t e n a n c e ,  February  1 0 ,  1973 a t  14 .015  m i l e s ,  i n c l u d e d  o i l  change,  
l u b r i c a t i o n ,  new o i l  and f ue l  f i l t e r s ,  t r a n s m i s s i o n  and d i f f e r e n t i a l  
checked.  F r o n t a l  damage t o  hood, g r i l l ,  bumper, s p l a s h  pan,  and 
l e f t  f r o n t  f e n d e r ,  seven inches  of s h e e t  m e t a l  c r u s h ;  r i g h t  s i d e  

* American !Iedical. A s s o c i a t i o n  Abbrev ia ted  I n j u r y  S c a l e  (AIS) . 



s i d e s w i p e  damage t o  r i g h t  f r o n t  f e n d e r  and r i g h t  d o o r ,  f o u r  inches  
of s h e e t  m e t a l  c r u s h ;  i n t e r i o r  damage i n c l u d e d  c r a c k e d  w i n d s h i e l d ,  
ben t  s t e e r i n g  wheel ,  broken s t e e r i n g  wheel s p o k e s ,  and broken 
i n s t r u m e n t  p a n e l  t r a y .  Pr imary  VDI* : 12-FYEW-1, secondary  V D I :  
12-RYSIS- 1, 

Occupants  

Dr ive r  , 29-year -o ld  male ,  Caucas ian ,  70 i n c h e s  and 170 pounds. 
Twelve y e a r s  d r i v i n g  e x p e r i e n c e ;  ave raged  2 5 , 0 0 0  m i l e s  per  yea r  
i n c l u d i n g  bo th  p e r s o n a l  d r i v i n g  and d r i v i n g  i n  c o n n e c t i o n  w i t h  j o b  
a s  County s h e r i f f ' s  depu ty .  T r a v e l i n g  from work t o  home, had j u s t  
s t o p p e d  a t  b a b y s i t t e r s  t o  p ick  up d a u g h t e ~  ; 5 miles from o r i g i n ,  
9 m i l e s  from d e s t i n a t i o n .  Had owned vehic : le  o n e  yea r  accumula t ing  
15 ,000  m i l e s .  F a m i l i a r  w i t h  a r e a ,  t r a v e l e d  r o u t e  d a i l y .  Completed 
d r i v e r  e d u c a t i o n  c o u r s e  w i t h  Washtenaw County S h e r i f f ' s  P a t r o l .  
Good p h y s i c a l  and menta l  c o n d i t i o n .  No a l c o h o l  invo lved .  D r i v e r  
u n r e s t r a i n e d .  I n j u r i e s :  4-inch l a c e r a t i o n  s v e r  r i g h t  eye,  1- inch 
l a c e r a t i o n  over  nose ,  s o r e n e s s  t o  c h e s t ,  compress ive  f r a c t u r e  of 
r i g h t  knee c a p ,  l igament  t o r n  from r i g h t  ;rr,ee j o i n t .  I n j u r y  
s e v e r i t y  AIS code 02 ,  modera te .  

Right  f r o n t  p a s s e n g e r ,  5-year-old f e n a l e ,  C a u c a s i a n ,  43 inches  
and 42 pounds. Lying on s e a t  a s l e e p ;  u n r e s t r a i n e d .  I n j u r i e s :  $-inch 
l a c e r a t i o n  t o  br l dge  of nose,  ecchymosis  t o  b o t h  e y e s .  I n j u r y  
s e v e r i t y  AIS code 0 1 ,  minor .  

S t a n d a r d s  

The f o l l o w i n g  Motor V e h i c l e  Program S t a n d a r d s  (MVPS) and T r a f f i c  
S a f e t y  Program S t a n d a r d s  (TSPS) were e s p e : i a l l y  r e l e v a n t  t o  t h i s  c a s e .  

MVPS #201 Occupant P r o t e c t  ion  i a  I n t e r i o r  Impact-- 
Passenger  C a r s .  "uil!ar s t r u c k  r a d i o  and 
c i g a r e t t e  l i g h t e r  k , ~ r b s  on i n s t r u m e n t '  p a n e l  
and f r a c t u r e d  kneecap.  

MVPS #203 Impact P r o t e c t i o n  f o r  t h e  D r i v e r  from t h e  
S t e e r i n g  C o n t r o l  Sys tm--Passenger  C a r s .  
Dr i v e r  's fo rward  mot i3n  compressed energy-  
a b s o r b i n g  s t e e r i n g  column one  i n c h ,  ben t  
s t e e r i n g  whee l ,  and broke one  spoke i n  
s t e e r i n g  wheel .  

hlVPS #205 Glaz ing  >later i a l s - -Passenger  C a r s ,  hlult  i p u r p o s e  
Passenger  V e h i c l e s ,  ~ l o t o r c y c l e s ,  Trucks ,  and 
Buses .  D r i v e r ' s  head s t r u c k  and c racked  wind- 
s h i e l d ,  g l a s s  d i d  n o t  f r a c t u r e .  

* V e h i c l e  Deformation Index ( V D I ) .  i n  a c c o r d a n c e  w i t h  recommended 
p r a c t i c e  of v e h i c l e  a c c i d e n t  deformat  ion  c l a s s i f i c a t i o n  a s  s e t  
f o r t h  i n  SAE T e c h n i c a l  Report  J224a .  



MVPS n"301 F u e l  Tanks,  F u e l  Tank F i l l e r  P i p e s ,  and 
F u e l  Tank Connect ions--Passenger C a r s .  
F u e l  tank s c r a t c h e d  and d e n t e d ,  but  d i d  
n o t  r u p t u r e ;  however, rubber  j u n c t i o n  on 
f i l l e r  p i p e  s e p a r a t e d  c a u s i n g  f u e l  s p i l l a g e .  

TSPS #4 

TSPS $12 

Dr ive r  E d u c a t i o n .  D r i v e r  1 p a s s i n g  a t  
i n t e r s e c t i o n ,  no t  s e e n  by Dr ive r  A .  * 
D r i v e r  1 and r i g h t  f r o n t  passenger  
u n r e s t r a  i n e d .  

Highway Des ign ,  C o n s t r u c t  i o n ,  and itlaintenance, 
Roadway was b u i l t  on inadequa te  base  and b reaks  
up each y e a r ;  s u r f a c e  was i n  poor r e p a i r  w i t h  
many chuck h o l e s ;  bad ly  p laced  g u a r d r a i l  which 
was poor ly  m a i n t a i n e d  and m i s s i n g  one wooden 
s u p p o r t  p o s t  a t  t h e  s o u t h  e n d ,  

D e s c r i p t i o n  

P r e c r a s h :  ' i e h i c l e  1 northbound on P r o s p e c t  Road a t  5 5  rnph. 
DI i v e y ~ ,  a l s o  t y a v e l i n g  northward a t  d r i v e r - e s t  imated speed  of 
45  mph, saw V e h i c l e  1 i n  r e a r v i e w  m i r r o r  q u i t e  f a r  back.  As 
Dr ive r  1 s t a r t e d  t o  p a s s  Veh ic le  A j u s t  b e f o r e  i n t e r s e c t i o n ,  
Dr ive r  A ,  unaware he  was be ing  p a s s e d ,  swerved l e f t  t o  a v o i d  l a r g c  
chuck h o l e s ,  D r i v e r  1 went o f f  west  s h o u l d e r  t o  a v o i d  c o l l i d i n g  
w i t h  V e h i c l e  A .  P a s s i n g  a t  a n  i n t e r s e c t i o n  v i o l a t i o n  of t r a f f i c  
law. No s k i d ,  o r  s c u f f s .  

Crash:  Ve ' l i c l e  1 went behind g u a r d r a i l ,  s t r u c k  s e v e r a l  s m a l l  - 
t r e e s ,  v a u l t e d  d i t c h ,  bottomed o u t  on embankment on f a r  s i d e  of 
d i t c h ,  and came L O  f i n a l  r e s t  on a l l  f o u r  wheels  i n  d i t c h .  Dr ive r  1 
moved upward and fo rward :  s u s t a i n e d  $-inch l a c e r a t  ion  over  r i g h t  eye  
and 1-inch lace . . -a t  ion  over nose from s t r i k i n g  f a c e  on w i n d s h i e l d ,  
s o r e n e s s  t o  c h e ~  t f ror,l impact ing  s t e e r  i n g  wheel ,  and compress ive  
f r a c t u r e  t o  r i g h t  knee c a p  and l i g a m e n t s  t o r n  from r i g h t  knee j o i n t  
from h i t t i n g  r a c i o  and c i g a r e t t e  l i g h t e r  knobs on ins t rument  p a n e l .  
Right  f l 8 o n t  ?ass?nger  l y i n g  on s e a t ,  thrown t o  f l o o r ,  and r e c e i v e d  
&-inch l a c e r a t i o 1  t o  b r i d g e  of nose and ecchymosis  t o  bo th  e y e s .  
Damage t o  v e h i c l ?  f r o n t a l  a r e a  i n c l u d i n g  hood, g r i l l ,  bumper, s p l a s h  
pan,  and l e f t  f r ~ n t  f e n d e r ,  s e v e n  i n c h e s  of s h e e t  me ta l  c r u s h ;  r i g h t  
s i d e  s i d e s w i p e  d3mage t o  r i g h t  f r o n t  f e n d e r  and r i g h t  d o o r ,  f o u r  
inches  of s h e e t  m e t a l  c r u s h :  i n t e r i o r  damage inc luded  c racked  wind- 
s h i e l d ,  bent  s t e e r  i n g  wheel ,  broken s t e e r  i n g  wheel spoke ,  and broken 
ins t rument  pane l  t r a y .  D i r e c t i o n  of f o r c e  t o  v e h i c l e  12:OO o ' c l o c k .  

*Dr ive r  of t h e  c a r  be ing  passed by  D r i v e r  1 i n  t h e  1972 AlIC 
Gremlin X w i l l  be r e f e r r e d  t o  a s  D r i v e r  A and h i s  c a r  a s  
V e h i c l e  A .  While a c o n t r i b u t i n g  f a c t o r  in  t h e  a c c i d e n t ,  
Dr ive r  A was not  involved i n  t h e  a c t u a l  c o l l i s i o n  of Veh ic le  1 
w i t h  t h e  t r e e s ,  s o  he was not  i n t e r v i e w e d  i n  d e p t h .  



Postcrash:  Driver 1 remained in  c a r  u n t i l  ambulance a r r i v e d .  
Driver A s topped,  checked on Driver 1 and put t h e  r i g h t  f r o n t  
passenger from Vehicle 1 i n t o  h i s  c a r .  Po l i ce  a r r i v e d  on-scene 
i n  f i v e  minutes,  ambulance in  15  minutes.  Driver  1 placed on 
backboard and a i r  s p l i n t  appl ied  t o  r i g h t  l e g ;  both Vehicle 1 
occupants t ranspor ted  t o  h o s p i t a l .  No d e b r i s  o r  environmental 
problems; no t r a f f i c  con t ro l s  needed a s  v e h i c l e  off  roadway. 
When f r o n t  of veh ic l e  l i f t e d  up t o  remove ca r  from d i t c h ,  l a rge  
volume of f u e l  s p i l l e d  out  where rubber junc t ion  on f i l l e r  pipe 
had separa ted .  No f i r e  or explosion r e s u l t e d .  

Causal Fac tors  and Recommendations 

The fol lowing diagram exp la ins  the  numbers used in  the  matr ix  
c e l l  column. An a s t e r i s k  (*)  preceding a  number ind ica te s  a  posi-  
t i v e  f a c t o r .  

Precrash Trash Pos tcrash  

Huma n  

Vehicle 

Environmental 

Matrix C e l l  Explanat ion 

Accident Causa t ion - 
Primary or P r i n c i p l e  Sauses 

Driver 1 swerved of f  roadway t o  avoid 
c o l l i d i n g  w i t h  Vehicle: A .  (Def in i t e )  

Driver A swerved io:t t o  avo id  h i t t i n g  
l a r g e  chuck holes .  (3ef i n i t e )  

7 Roadway poorly mainta ined. (Def in i te )  

Sever i ty  Increas ing  F l c t o r  - 
Poorly placed g u a r d r a i l ,  which a f f o r d s  no 
p ro tec t ion  f o r  m o t o r i s t s ,  is more dangerous 
a s  is than havicg no g u a r d r a i l .  (Def in i te )  

1n.i ur v Causa t ion 

Use of s a f e t y  r e s t r a i n t s  anai c h i l d  r e s t r a i n t  
system would have minimized in ju ry  t o  Driver 1 
and the r i g h t  f r o n t  pa s senge r .  (Def in i t e )  

Postcrash Fac tors  

Driver A a s s i s t e d  r i g h t  f r a n t  passenger 
(smaii  c n i i a j  out  of Vehic le  i and p u t  
her i n  h i s  c a r .  (Def in i t e )  



Matrix Cel l  Explanat ion 

Postcrash Factors (continued) 

Recommendations 

When f ront  of vehicle  l i f t e d  up t o  remove 
car from d i t c h ,  f u e l  s p i l l e d  out where 
rubber junction on f i l l e r  pipe separated.  

Reevaluate posi t ioning of guardra i l s  t o  
insure adequate e f fec t iveness  for  e r r an t  
ca r s ,  not j u s t  conforl;~ to  l e t t e r  of hand- 
book-type design spec i f i ca t ions .  

Improve roadway maintenance on Prospect Rd. 

Warn d r ive r s  more e f fec t ive ly  of danger 
in  abruptly changing lanes without checking 
fo r  clearance i n  a l l  d i r ec t ions .  Better 
educate d r ive r s  3s t o  the injury-reducing 
ef fec t iveness  of lap and upper torso  res-  
t r a i n t s ,  a s  well  as  c h i l d  r e s t r a i n t  systems. 
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I d e n t i f i c a t i o n  

Accident  o c c u r r e d  on Washtenaw Avenue a t  i n t e r s e c t i o n  w i t h  
Golf s i d e  Dr ive  i n  co~nmerc i a l  a r e a  of Y p s i l a n t i  Township, Washtenaw 
County, Michigan,  on Wednesday, March 1 4 ,  1973 a t  1349 hours .  
Two passenger c a r s  c o l l i d e d  a t  o b l i q u e  r i g h t  a n g l e s .  I n j u r y  
s e v e r i t y  AIS* code 03,  s e v e r e ,  not  l i f e - t h r e a t e n i n g .  

Ambience 

Grey, r a i n y  day.  Temperature 4g0, r e l a t i v e  humidity 949, 
wind 11 mph  fro^ ~ o u t h e a s t .  Roadway wet .  

Highway 

Washtenaw Acenue is a  60-foot-wide major a r t e r i a l ;  f i v e  
l a n e s  i n c l u d i n g  c e n t e r  l a n e  f o r  l e f t  t u r n  o n l y .  No d i v i d e r .  
S u r f a c e  w e l l - t r a ? , e l l e d  a s p h a l t .  North G o l f s i d e  Dr ive  4 l a n e  
c o l l e c t o r ,  - ; ; e l l - ( r ave l l ed  a s p h a l t ;  South  G o l f s i d e  2- lane  g r a v e l  
roadlray. hcac! edge 6-inch-high c o n c r e t e  c u r b i n g  excep t  f o r  
South Goi<'- .' 2 -  

L 3  L ~ G .  30tll s t r e e t s  straigh".i~d crowned f o r  d r a i n a g e :  
Washtenaw l e g e l ;  North G o l f s i d e  gradeu + i i Q t o  n o r t h ,  South  
G o l f s i d e  t 2 4  t o  s o u t h .  No a r t i f i c i a l  l i g h t i n g .  Within  q u a r t e r  
m i l e  r a d i u s  of \\;:shtenaw: 2C dr iveways ,  no i n t e r s e c t i o n s  o r  
' i n t e r c h a n g e s ,  2 5  u t i l i t y  p o l e s ,  no t r e e s ;  of  G o l f s i d e :  8 
dr iveways ,  no i ~ t e r s e c t i o n s  o r  i n t e r c h a n g e s ,  15  u t i l i t y  p o l e s ,  
no t r e e s .  l ' h ls  i n t e r s e c t i o n  has one  of the h i g h e s t  a c c i d e n t  
r a t e s  i n  Washte,~nw County, having had 266 a c c i d e n t s  i n  a  46- 
year  p e r i o d  (23E on Vashtenaw, 3 1  on Golf s i d e ) .  The most 
f r e q u e n t  conf igu  -a t . ions  were r i g h t  a n g l e  (116) and r e a r  end (102) .  
Two h u n d r e d  and : igi i teen c o l l i s i o n s  invo lved  t:vo v e h i c l e s ,  22 
were s i n g l e  veh i : l e  a c c i d e n t s ,  22 invo lved  t h r e e  v e h i c l e s ,  and 
four  were 4-vehi: le  a c c i d e n t s .  F a i l u r e  t o  y i e l d  r i g h t  of way 
o r  s t o p  was t h e  nost f r e q u e n t  v i o l a t i o n  (50 c a s e s  each  f o r  D 1 @ r i v e r  a . 
and D 2 D r i v e r  22 ) . The a c c i d e n t  a c t i v i t y  p a t t e r n  showed heavy 
a c t i v i t y  F r i d a y  through Sunday and a  peak a g a i n  on Wednesdays. 

T r a f f i c  C o n t r o l s  

Speed l i m i t  is pos ted  a t  45 mph on Washtenaw and 30 mph 
on Golfs  i d e .  No pavement markings on G o l f s  i d e  . On Washtenaw, 
in t e rmi t t en t  whi te  l ane  d e l i n e a t o r s ;  l e f t  t u r n  l a n e  d e s i g n a t e d  
by i n t e r m i t t e n t  ye l low l i n e  w i t h  s o l i d  ye l low l i n e .  "No Parking"  
* American SIedical  A s s o c i a t i o n  Abbrev ia ted  I n j u r y  S c a l e  (-9'1s) . 



and 45 mph speed  l i m i t  s i g n  on Washtenaw; v i s i b i l i t y  good. 
Two t h ree -co lo r  f ixed- t ime  t r a f f i c  s i g n a l  l i g h t s :  r e d ,  3 5  seconds ;  
g r e e n ,  3 1  seconds ;  ye l low,  4 seconds .  

Veh ic les  

Veh ic le  1, passenger  c a r ,  1973 Oldsmobile Oniega 2-door s e d a n ;  
dark  g reen  e x t e r i o r ,  s eagreen  i n t e r i o r ;  odometer ,  5067 miles. 
No i n d i c a t i o n  of  v e h i c l e  i n s p e c t  ion  ( p e r i o d i c  niotor v e h i c l e  
i n s p e c t  ion  not  r e q u i r e d  i n  11 i ch igan)  . Automatic t r a n s m i s s  i o n ,  
power s t e e r i n g ,  padding on upper ins t rument  p a n e l ,  s u n v i s o r s ,  
and a r m r e s t s .  Lap and upper t o r s o  r e s t r a i , i t s  a v a i l a b l e .  No 
v e h i c l e  d e f e c t s  observed.  O i l  and l u b r i c a t i o n  a t  3 , 7 0 0  m i l e s  
on January  3 1 ,  1973. Damage s u s t a i n e d  i n c l u i e d  15  inches  of 
f r o n t a l  s h e e t  me ta l  c r u s h  and 4 inches  of l e f t  q u a r t e r  pane l  
c r u s h ;  hood l a t c h  damaged and r e l e a s e d ,  l e f t  hood hinge  damaged, 
r i g h t  hood h inge  s e p a r a t e d ,  s p r i n g  came o f f  ; r i g h t  f e n d e r  moved 
rea rward  p a r t i a l l y  jamming door s h u t ;  s t e e r i n g  wheel rim bent 
and spokes deformed, energy-absorbing s t e e r i n g  d e v i c e  compressed 
2 inches  ; f  loorpan deformed i n  f r o n t  of d r  l v e r  ; windsh ie ld  c r a c k e d ;  
ins t rument  pane l  and a s s o r t e d  hardware dn~, ,aged.  VDI:* 12 FYEB-3 
(pr imary)  ; 09 LEAiIV-1 (secondary) . 

Vehic le  2 ,  passenger  c a r ,  1966 Ford C a l a x i e  500, 4-door 
sedan ;  r e d  e::t2r.#or1 b lack i n t e r i o r ;  odometer ,  79 ,576 miles. 
No i n d i c a t i o n  of v e h i c l e  i n s p e c t i o n .  Automatic t r a n s m i s s i o n ,  no 
power a c c e s s o r  l e s ,  padding on a r m r e s t s .  s l l . nv i so r s ,  and upper 
ins t rument  p a n e l .  Lap b e l t s  on ly  av? i l a b l e .  No v e h i c i e  d e f e c t s  
obse rved .  La., L. m ~ i n t e n a n c e  a t  7 5 ,  ?a'? rr . i les ,  i nc luded  o i l ,  
l u b r i c a t i o n ,  and o i l  and a i r  f i l t e r s .  bavage: 28 inches  shee: 
m e t a l  c r u s h  t o  f r o n t  r i g h t  c o r n e r ;  l e f t  wtleelbase s h o r t e n e d  s i x  
i n c h e s ,  r i g h t  wheelbase four  inches ;  hood l a t c h  bent and r e l e a s e d ,  
both  hood h inges  b e n t ,  s t e e r  ing  column f l m i b l e  coup1 i n g  s e p a r a t e d ;  
r i g h t  A - p i l l a r  bent  rearward s l i g h t l y ;  bc jy  mount s e p a r a t e d  a t  
f e n d e r  ; r i g h t  s i d e  f i r e w a l l  and f  l o o ~ p ? . ~ l  deformed; v i indshie ld  
c r a c k e d ;  f o o t  c o n t r o l s  b e n t ;  r ea rv iew mir-or  c rushed :  r i g h t  
f r o n t  window broken;  . r i g h t  f r o n t  door p a m l  damaged. ' VDI: 01- 
FREW-3 . 
Occupants -. 

Driver  1, 19-year-old Black male,  68 inches  and 160 pounds. 
IIad been d r i v i n g  on ly  f i v e  months, had accumulated 6 ,000 m i l e s .  
T r i p  p l a n  unknown. F a m i l i a r  wi th  vehicle, d ~ i v e n  i t  5 ,000 m i l e s ;  
f a m i l i a r  w i t h  a r .?a ,  drove  r o a t e  f i v e  t o  seven t imes  a week. 
High s c h o o l  2-phase d r i v e r  e d u c a t i o n  coul s e .  P h y s i c a l  and menta l  
c o n d i t i o n  good. No blood a l c o h o l .  R e s t r a i n e d  by l a p  b e l t .  
I n j u r i e s :  headache,  s l i g h t  whiplash ,  s o r e n e s s  t o  upper arms,  
s p r a i n e d  r i g h t  thumb, low back p a i n ,  a b r a s i o n  upper l e f t  h i p ,  
2-cm l a c e r a t  ion  below r i g h t  p a t e l l a ,  c o n t u s i o n  l e f t  knee.  
I n j u r y  s e v e r i t y  AIS code 01,  minor. 

* Vehic le  Deformation Index (VDI), i n  accordance  w i t h  recommended 
p r a c t i c e  of v e h i c l e  a c c i d e n t  d e f o m a t  ion  c l a s s i f i c a t i o n  a s  
s e t  f s r t h  i n  SB!? T e c h n i r a l  Report  J224a. 



Vehic le  1, c e n t e r  f r o n t  passenger ,  16 y e a r s  o l d ,  f emale ,  
Caucas ian ,  64 inches  and 130 pounds, u n r e s t r a i n e d .  I n j u r i e s :  
l e f t  e a r  s o r e ,  both elbows s o r e ,  c o n t u s i o n  and s c r a p e  t o p  of  
r i g h t  knee,  c o n t u s i o n  and a b r a s i o n  t o  media l  l e f t  l e g ,  b r u i s e  
below l e f t  knee ,  one-inch l a c e r a t i o n  o u t s i d e  l e f t  c a l f ,  c o n t u s i o n s  
and s m a l l  l a c e r a t i o n  l e f t  s h i n .  I n j u r y  s e v e r i t y  AIS code 01,  
minor. 

V e h i c l e  1, r i g h t  f r o n t  passenger ,  28-year-old Caucas ian  
female ,  65 inches  and 140 pounds. U n r e s t r a i n e d .  I n j u r i e s :  
bump on c e n t e r  f o r e h e a d ,  chipped f r o n t  t e e t h ,  tongue b i t t e n ,  
con tus ion  r i g h t  elbow, a b r a s i o n  r i g h t  knee,  f r a c t u r e  and 
d i s l o c a t i o n  l e f t  a n k l e ,  3-cm l a c e r a t  ion  t o  c h i n ,  unconscious  
b r i e f l y .  I n j u r y  s e v e r i t y  AIS code 03.  s e v e r e ,  n o t  l i f e - t h r e a t e n i n g .  

Dr ive r  2 ,  26-year-old Caucas ian  female ,  65 inches  and 112 
pounds. Nine y e a r s  d r i v i n g  e x p e r i e n c e ;  ave raged  6 ,000 miles 
per  y e a r .  D r i v i n g  from Arborland Shopping Cen te r  i n  Ann Arbor 
t o  K-Mart i n  Y p s i l a n t i ;  $ m i l e  from o r i g i n ?  1/8 mile d e s t i n a t i o n .  
Car belonged t o  her f a t h e r ,  bu t  D 2  drove ~t f r e q u e n t l y  and was 
f a m i l i a r  w i t h  i t .  Drove i n  a r e a  once o r  _wice a month, f a n i i l i a r  
w i t h  roadway. No d r i v e r  educa t ion .  P h y s i c a l  and menta l  c o n d i t i o n  
good. KO bl2od a l c o h o l .  U n r e s t r a i n e d .  L igh t  f o r e h e a d  a b r a s i o n s ,  
f r a c t u r e d  r i y h t  c l a v i c l e ,  f r a c t u r e d  C7 v e r t e b r a e ,  a b r a s i o n s  r i g h t  
s i d e  of neck and shou lde r  over  c l a v i c l e ,  low back p a i n ,  f r a c t u r e d  
f i f t h  r i g h t  rib. In , jury  s e v e r i t y  AJS code 03,  s e v e r e ,  n o t  l i f e -  
t h r e a t e n i n g .  

Veh ic le  2 ,  l l l gh t  f r o n t  p a s s e n g w ,  G3 g e a r s  o l d ,  Caucas ian  
female ,  64 i n c h e s  and 128 pounds. U n r e s t r a i n e d .  I n j u r i e s :  
r i g h t  temporal  a b r a s i o n  and c o n t u s i o n ,  a t r a s i o n  and c i r c u l a r  
l a c e r a t i o n  l a t e r a l  a s p e c t  r i g h t  knee ,  open comminuted f r a c t u r e  
proximal end of f i b u l a ,  con tus ion  l a t e r a !  a s p e c t  r i g h t  t h i g h ,  
c o n t u s i o n s  over  knuckles  l e f t  hand. I n j u r y  s e v e r i t y  AIS code 
03, s e v e r e ,  not  l i f e - t h r e a t e n i n g .  

Veh ic le  2 ,  r i g h t  f r o n t  passenger ,  i l -month-old female  
Caucas ian  baby he ld  by a d u l t  r i g h t  f r o n t  passenger ;  25 inches  
and 24 pounds. I n j u r y :  s o r e n e s s  i n s i d e  of mouth. I n j u r y  
s e v e r i t y  AIS code 0 1 ,  minor.  

Veh ic le  2 ,  c e n t e r  r e a r  passenger ,  5 y e a r s  o l d ,  male,  
Caucas ian ,  45 inches  and 45  pounds. Unr c s t r a i n e d .  I n j u r i e s :  
2 1-cm l a c e r a  t i o l s  o c c i p i t a l  l o b e ,  1-cm l a c e r a t  ion  c h i n ,  
c o n t u s i o n  r i g h t  elbow. I n j u r y  s e v e r i t y  AIS code 01,  minor.  

S tandards  

The f o l l o w i n g  3!otor Veh ic le  Program S t a n d a r d s  (MVPS) and 
T r a f f i c  S a f e t y  Program S tandards  (TSPS) were e s p e c i a l l y  
r e l e v a n t  t o  t h i s  c a s e .  

MVPS 201 Occupant P r o t e c t  ion  i n  I n t e r i o r  Impact-- 
Passenger  C a ~ , s .  Paddiag i i i  V: ( ~ ~ i ~ i c l e  1) 
and V2 (Vehicle 2 )  minimized i n j u r i e s ;  



MVPS 203 

TSPS 4 

TSPS 5 

TSPS 12 

Descr  i ~ t  ion  

c o n t r o l  knobs i n  V e h i c l e  1 met s t a n -  
d a r d ,  b u t  were s t  i l l  i n j u r  y-produc ing  
r i g h t  f r o n t  a d u l t  passenger  i n  V 2 f r a c t u r e d  
l e g  on window c r a n k ,  

Impact P r o t e c t i o n  f o r  t h e  Dr ive r  from t h e  
S t e e r i n g  C o n t r o l  System--Passenger C a r s .  
Energy-absorbing s t e e r i n g  d e v i c e  on V 1 
compressed 2 . 0  i n c h e s .  

Glaz ing  11ater i a l s - - p a s s e n g e r  C a r s .  Mulii?urpclse 
Passenger  V e h i c l e s ,  Motorcyc les ,  Trucks ,  and 
Buses .  Windshie ld  on V 1  and V2 d i d n ' t  
f r a c t u r e ,  p reven ted  major f a c i a l  l a c e r a t  i o n s ,  

D r i v e r  Educa t ion .  Both d r i v e r s  showed 
poor judgement--D 1 f o r  a c c e l e r a t i n g  th rough  
amber l i g h t  a t  busy i n t e r s e c t i o n ;  D 2 f o r  
making l e f t  t u r n  b e f o r e  oncoming t r a f f i c  st upjred. 
P a s ~ e n g e r s  i n  V 1 and occupan t s  i n  V 2 
u n r e s t r a i n e d .  

Dr ive r  Licens i r .g .  II 2 had f o u r  a c c i d e n t s  
and two moving v l ~ l a t i o n s  i n  s i x  y e a r s .  

Highway Des ign , Cous t l ' uc t  i o n ,  and !,la i n t e n a n c z  . 
I n t e r s e c t i o n  a t  Waswtenaw and G o l f s i d e  
s u f f e r s  from u r t ? z  b~: i ld-up,  accompp r. l  oci 
by no a c c e s s  c o n t r o l .  

P r e c r a s h .  V 1 westbound i n  i n s i d e  l a n e  a t  45  mpn, s lowed t o  
20 mph a t  i n t e r s e c t i o n  a s  V e h i c l e  A *  t u r n e d  l e f t ,  t h e n  
a c c e l e r a t e d  t o  2 5  lnph i n t o  i n t e r s e c t i o n  th rough  amher l i g h t .  ' 

V e h i c l e  2 eas tbound  i n  c e n t e r  l a n e  a t  1 5  mph; a f t e r  V e h i c l e  A 
t u r n e d ,  V 2 a c c e i e ~ a t e d  t o  make l e f t h a n d  t u r n .  )lo ev idence  of 
b rak ing  by e i t h e l v  D 1 o r  D 2 .  D 2 ' s  f a i l u r e  t o  y i e l d .  
r ight-of-way v i o l a t i o n  of t r a f f i c  l a ~ v .  No physica l .  e v i d e n c e ,  
s k i d s ,  o r  s c u f f s .  

Crash .  F r o n t  end of V 1 impacted r i g h t  f r o n t  f e n d e r  of 
V 2 ;  m e f l e c t e d  i n t o  s i g n p o s t  on n o r t h v e s t  c o r n e r  of i n t e r s e c t i o n  
( s i g n  10 f e e t  o f f  roadnlny) and came t o  f i n a l .  r e s t  f a c i n g  west -  

0 n o r t h w e s t .  V 2 r o t a t e d  counterc locknl ise  285 , came t o  f i n a l  
rest west  of i n t e r s e c t i o n  f a c i n g  southward.  D 1 braced  h imsel f  
on s t e e r i n g  wheel which caused s o r e  upper arms and s p r a i n e d  
r i g h t  thumb, thrown forward  and l e f t ,  s t r u c k  head on s t e e r i n g  
wheel and s u s t a i n e d  headache,  s u f f e r e d  s l i g h t  whip lash  and low 

* V e h i c l e  A r e f e r s  t o  eas tbound passenger  c a r  which was a  
c o n t r i b u t i n g  f a c t o r ,  but  no t  d i r e c t l y  invo lved  i n  t h i s  
n c c i d e z t  . 



back p a i n  from f l e x i o n ,  a b r a s i o n  upper l e f t  h i p  from s e a t  b e l t ,  
2-cm l a c e r a t i o n  below r i g h t  p a t e l l a  from h i t t i n g  s t e e r i n g  column, 
c o n t u s i o n  l e f t  knee from lower ins t rument  p a n e l .  Cen te r  f r o n t  
passenger i n  V 1 s i t t i n g  w i t h  l e g s  on t r a n s m i s s i o n  hump,went forward  
and l e f t ,  h i t  upper ins t rument  pane l  w i t h  head and elbows c a u s i n g  
s o r e n e s s  t o  l e f t  e a r  and t o  both  elbows,  s u s t a i n e d  c o n t u s i o n  
and s c r a p e  on t o p  of r i g h t  knee from mid-instrument p a n e l ,  and 
lower l e f t  l e g  s t r u c k  r a d i o  knob and lower ins t rument  pane l  which 
caused c o n t u s  ion  and a b ras  ion  media l  l e f t  l e g ,  b r u i s e  below 
l e f t  knee,  one-inch l a c e r a t i o n  o u t s i d e  l e f t  c a l f ,  c o n t u s i o n  2zd 
s m a l l  l a c e r a t i o n  l e f t  s h i n .  Veh ic le  1 r i g h t  f r o n t  passenger  was 
s e a t e d  w i t h  f o o t  on t r a n s m i s s i o n  hump; thrown fo rward ,  bumped 
c e n t e r  f o r e h e a d  on windsh ie ld ;  s t r u c k  c h i n  on upper ins t rument  
pane l  r e s u l t i n g  i n  her  c h i p p i n g  f r o n t  t e e t h ,  b i t i n g  tongue,  and 
b i t i n g  a  3-cm l a c e r a t i o n  i n  c h i n ;  con tused  r i g h t  elbow on upper 
ins t rument  p a n e l ,  knees impacted ins t rument  p a n e l ,  a b r a s i o n  t o  
r i g h t  knee p o s s i b l y  from glove  compartment door l a t c h ;  s u f f e r e d  
f r a c t u r e  and d i s l o c a t i o n  of l e f t  a n k l e  a s  l e f t  l e g  f l e x e d  over  
f o o t  between t r a n s m i s s i o n  hump and ins t rument  pane l .  Dr ive r  2 
thrown f o l  ~ i a r d  and her  head impacted t h e  r ea rv iew m i r r o r  and r i g h t  
c e n t e r  windsh ie ld .  She s u s t a i n e d  l i g h t  f o r e h e a d  a b r a s i o n s  from 
each of t h e s e  c o n t a c t s .  Right  s h o u l d e r  s t r u c k  ins t rument  pane l  
r e s u l t i n g  i n  f r a c t u r e d  r i g h t  c l a v i c l e ,  a b r a s i o n s  r i g h t  s i d e  of  
neck and s h o u l d e r  over c l a v i c l e ,  and f r a z t u r e d  f i f t h  r i g h t  r i b ;  
f r a c t u r e d  C 7  v e r t e b r a e  and had low back g a i n  from forward  and 
l a t e r a l  f l e x i o n  and !:lindshield impact ; b r i e f  aninesia f o r  
a c c i d e n t .  Vehisie 2 r i g h t  f r o n t  passenccr  was h o l d i n g  s l e e p i n g  
baby, thrown h e a ~ i l y  t o  r i g h t  a g a i n s t  2 ; ~ r  and moved forwar 6 
i n t o  ins t rument  p a n e l ;  s u s t a i n e d  r i g h t  temporal  a b r a s i o n  and 
con tus ion  from r i g h t  s i d e  window o r  A - p i l l a r ,  a b r a s i o n  and c i r c u l z r  
l a c e r a t i o n  l a t e r a l  a s p e c t  r i g h t  knee and an  open comminuted 
f r a c t u r e  proximal end of r i g h t  f i b u l a  from window c r a n k ,  and 
con tus ion  l a t e r a l  a s p e c t  r i g h t  t h i g h  from d o o r ,  and c o n t u s i o n s  
over  knuckles  on l e f t  hand from ins t rument  p a n e l .  I n f a n t  h e l d  
by r i g h t  f r o n t  passenger  throughout  c o l l i s i o n  s u f f e r e d  on ly  
s o r e n e s s  i n s i d e  mouth from b i t i n g  w i t h  t e e t h .  Veh ic le  2 c e n t e r  
r e a r  passenger  impacted r i g h t  r e a r  door c z u s i n g  two 1-cm 
l a c e r a t i o n s  t o  o c c i p i t a l  l o b e  and c o n t u s i o n  r i g h t  elbow, a n 5  
had 1-cm l a c e r a t i o n  t o  c h i n  from h i t t i n g  f r o n t  s e a t  back.  
Veh ic le  1's damage inc luded 1 5  inches  of f r o n t a l  sheet m e t a l  
c r u s h  and 4 i n c h e s  of l e f t  q u a r t e r  pane l  c r u s h ;  hood l a t c h  damaged 
and r e l e a s e d ,  l e f t  hood hinge damaged, r i g h t  hood hinge  s e p a r a t e d ,  
s p r i n g  came o f f ;  r i g h t  f ender  moved rearward  p a r t i a l l y  jamming 
door s h u t ;  s t e e r i n g  wheel rim bent  and spokes  deformed, energg-  
absorb ing  s t e e r i n g  dev ice  compressed 2 i n c h e s ;  f l o o r p a n  
deformed i n  f r o n t  of d r i v e r ;  windsh ie ld  c r a c k e d ;  ins t rument  
pane l  and a s s o r t e d  hardward damaged. V 2 had 25 i nches  s h e e t  
m e t a l  c r u s h  t o  f r o n t  r i g h t  c o r n e r ;  l e f t  wtieelbase s h o r t e n e d  six 
i n c h e s ,  r i g h t  wheelbase four  inches ;  hood l a t c h  ben t  and 
r e l e a s e d ,  both  hood hinges  ben t :  s t e e r i n g  column f l e x i b l e  
c o u p l i n g  s e p a r a t e d ;  r i g h t  A - p i l l a r  bent  r ea rward  s l i g h t l y ;  body 
mount s e p a r a t e d  a t  f e n d e r ;  r i g h t  s i d e  f i r e w a l l  and f l o o r p a n  



deformed; windsh ie ld  c racked ;  f o o t  c o n t r o l s  b e n t ;  r e a r v i e w  
m i r r o r  c r u s h e d ;  r i g h t  f r o n t  window broken;  r i g h t  f r o n t  door 
pane l  damaged. D i r e c t i o n s  of f o r c e  12:OO o ' c l o c k  t o  V 1 
and 1:00 o ' c l o c k  t o  V 2 .  

P o s t c r a s h .  V i t n e s s  i n  gas  s t a t i o n  c a l l e d  p o l i c e ;  a l l  
o c c u p m o t h  v e h i c l e s  remained i n  c a r s .  S h e r i f f ' s  d e p u t i e s  
a r r i v e d  i n  t h r e e  minu tes ,  ambulance i n  f i v e  minu tes .  Right  
f r o n t  passenger  i n  V 2  had r i g h t  l e g  bandaged and s p l i n t e d .  
A l l  occupan t s  e x c e p t  D l  p l aced  on backboards and t r a n s p o r t e d  t o  
h o s p i t a l .  No f i r e s  o r  e x p l o s i o n s .  Trim p i e c e s  and g l a s s  i n  
roadway. Accident  caused t r a f f i c  t i e - u p  because  bo th  westbound 
l a n e s  were c l o s e d ;  t r a f f i c  r o u t e d  around c r a s h e d  c a r s .  Minor 
property-damage a c c i d e n t  occur red  b e f o r e  scene  was c l e a r e d .  
Scene was c l e a r e d  i n  approximate ly  1 5  minu tes .  

Causal  F a c t o r s  and Recommendations 

The f o l l o w i n g  diagram e x p l a i n s  t h e  numbers used i n  t h e  
m a t r i x  c e l l  column. An ~ s t e r i s k  (*)  p r e c e d i n g  a  number i n d i c a t e s  
a  p o s i t i v e  i a c t u r .  

P r e c r a s h  Crash  P o s t c r a s h  

Human 

V e h i c l e  

Env ironmen t a  1 

Mat r ix  C e l l  Explanat  ion  

Accident  Causa t ion  

Pr i m a r y / ~ r  i n c i p l e  Causes 

D'2 made l e f t  t u r n  i n  f r o n t  of V 1. ( D e f i n i t e )  

D 1 slowed whi le  V e h i c l e  A t u r n e d  l e f t ,  t h e n  
a c c e l e r a t e d  through amber l i g h t .  ( D e f i n i t e j  

Re l e v a n t  Condi t i o n s  

D 2 had a  poor d r i v e r  r e c o r d .  ( D e f i n i t e )  

D 1 was i nexper ienced  d r i v e r  which p o s s i b l y  
c o n t r i b u t e d  t o  a c c i d e n t .  ( D e f i n i t e )  

Energy-absorbing d e v i c e  on V 1 compressed 2 .0  
i n c h e s .  ( D e f i n i t e )  

Urban bu i ld -up  a l o n g  Washtenaw Avenue i n  a r e a  
of a c c i d e n t  i n t e r s e c t i o n  r e s u l t e d  i n  many 
a c c e s s e s  o n t o  roadway which is a  major 
r u A . - . . : n 1  

LGI (Scf i ~ i t ~ )  



M a t r i x  C e l l  Exp lana t ion  

I n j u r y  Causat ion  

2 

P o s t c r a s h  F a c t o r s  

Recommendations 

R e s t r a i n t  usage would have l e s s e n e d  i n j u r y  
t o  D 2 and occupants  i n  V 1. ( D e f i n i t e )  

C h i l d  r e s t r a i n t  would have m i t i g a t e d  i n j u r y  
t o  r e a r  passenger  i n  Veh ic le  2 .  ( D e f i n i t e )  

Window crank i n  V 2 had s h a r p ,  p r o t r u d i n g  knob 
which caused i n j u r y  t o  l e g  of r i g h t  f r o n t  
passenger .  ( D e f i n i t e )  

Radio knobs on V 1  ins t rument  pane l  were 
in,jury-produc ing .  ( D e f i n i t e )  

Minor property-damage a c c i d e n t  o c c u r r e d  a s  
r e s u l t  of s c e c s  t i e - u p .  (Definite) 

Dr ive r  e d u c a t i o n  c o u r s e s  shou ld  emphasize 
need f o r  c a u t i o n  a t  busy i n t e r s e c t  i o n s ,  and 
warn a g a i n s t  a c c e l e r a t i n g  through amber 
t r a f f i c  l i g h t s .  

Educate p u b l i c  t o  use  s a f e t y  r e s t r a i n t  sys tems 
and t o  p l a c e  c h i l d  passengers  i n  c h i l d  
r e s t r a i n t  sys tems .  

Reevaluate  e x i s t i n g  4 5  mph speed l i m i t  on 
Washtenaw. 

I n s t a l l  t h r e e -  o r  four-phase t r a f f i c  s i g n a l  
l i g h t s  w i t h  a  l e f t  t u r n  ar row.  

Implement a s t u d y  of t h e  i n t e r s e c t i o n  and 
su r round ing  a r e a  i n  o r d e r  t o  i n i t i a t e  g r e a t e r  
t r a f f i c  c o n t r o l .  
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Iden t i f i ca t ion  

Accident occurred i n  r e s i d e n t i a l  area on Washtenaw Avenue 
i n  c i t y  of Arbor, Washtenaw County, 11i-chigan, on Thursday, 
March 15, i 273  a t  1057 hours. Motorcycle and two passenger 
c a r s ,  sideswipe ~ c c i d e n t .  In jury  s e v e r i t y  AIS* code 06, f a t a l  . 
w i t h i n  24 hours. 

tl 3'. 
Ambience 

0 Daylight,  p a r t l y  cloudy; temperature 65 , r e l a t i v e  humidity 
46%, wind 20 mph'from north/northwest. Roadway dry. 

Highway 

Washtenaw A1,enue 38-foot-wide, $-lane, major a r t e r i a l ,  - 
westbound lanes each 9 f e e t  6  inches,  eastbound lanes 10 f e e t  
and 9 f e e t .  No clivider; surface well- t ravel led a s p h a l t ,  A t  
road edge, 6-incll-high concrete gurbing.** Roadway s t r a i g h t ,  

. v 

crowned fc r  dra illage, graded -14 to. southeae t . Five meycury 
vapor 1uminai ;~s.  Within quarter-mile radius:  one in t e r sec t ion ,  
9 d r i ~ e ~ u ~ ~ ! r c  '2 r ) .u t i l i ty  poles ,  and 5C. ~ ~ e e s ,  A 4$-year ~eai 'c t i  
of the Washtenaw County accident data f i l e  i n d i ~ a t e d  no previous 
accidents  a t  t h e  point of impact. Howeder,,,theee were 42 accidents  
,shown a t  the Wastitena?r/ Avenue-Hill S t r e e t  in te r&ct ion:  150 
f e e t  northwest c f  the point of impact, and on Washtenaw 100 
f e e t  northwest ,)f H i l l  S t r e e t .  

T ra f f i c  C o n t r c l ~  -- 
Posted 25 m ~ h  speed l i m i t .  Double yellow center  l i n e ,  

intermit ts i l t  ::.hi te  lane de l inea to r s .  Two "No Parking1' s i g n s .  
Two three-cololl t r a f f i c  s igna l  l i g h t s ;  f ixed time: 35  seconds 
red ,  4 seconds y3llow, 31 seconds green. 

Vehicles 

Vehicle 1: 1972 Suzuki GT 750 motorcycle, meta l l ic  blue- 
green w i t h  white accent s t r i p e s ;  odometer, 12,866.1 miles .  
No indicat ion of vehicle  inspect ion;  maintenance unknown; no 
defec ts  observed. Damage to  headlamp housing, tachometer, 
speedometer. and handlebars; dented fue l  tank; rad ia tor  housing 
scraped; forks bent;  f ront  wheel badly bent; engine p la t e s  
on r ight  and l e f t  s i d e s  scraped. No VDI + for  motorcycles. 

* American Medical Association Abbreviated Injury Scale (AIS) . 
* * Six-incn-high c u ~  'vs s taiidai-d fzlr c i t y  sf A R R  ?,rbcr, ?.!ichigan. 

+ Vehicle Defo~~mation Index (VDI), in accordance with recommended 
prac t ice  o f  vehicle accident dcforma t ion c l a s s i f i c a t i o n  a s  
s e t  for:[, i n  SAE Report J224a. 



Vehic le  2 ,  passenger c a r ,  1967 Ford Custom 2-door sedan,  
whi t e  e x t e r i o r ,  b lue  i n t e r i o r  ; odometer 92 ,015  m i l e s .  No 
i n d i c a t i o n  of v e h i c l e  i n s p e c t i o n  ( 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  
no t  r e q u i r e d  i n  M i cn igan)  , Automa t i c  t r a n s m i s s i o n ,  power brakes ;  
padded components inc luded s u n v i s o r s ,  upper ins t rument  pane l ,  and 
a r m r e s t s .  Lap b e l t  on ly  a v a i l a b l e ,  no l o c k i n g  r e t r a c t o r .  No 
v e h i c l e  d e f e c t s  observed.  Maintenance unknown, l a s t  s t i c k e r  
i n d i c a t e d  s e r v i c e  a t  67 ,815 m i l e s .  Sideswipe damage t o  l e f t  
f r o n t  fender  i n c l u d i n g  f i v e  inches  of s h e e t  meta l  c r u s h ;  
headlamp a r e a  damaged, l e f t  f r o n t  t i r e  sc raped  by damaged f e n d e r .  
VDI: 11-LFES-1. 

Vehic le  3 ,  prssenger  c a r ,  1971 Buick Skylark 2-door ha rd top ;  
dark  green e x t e r i o r  w i t h  matching v i n y l  t o p ,  dark green c l o t h  
i n t e r i o r  ; odometer,  24 ,912  m i l e s .  Veh ic le  inspec ted  by Nichigan 
S t a t e  P o l i c e  i n  October 1972, Automatic t r a n s m i s s i o n ;  power 
brakes  and power s t t e r i n g ;  padded upper ins t rument  p a n e l ,  
s u n v i s o r s ,  and a r m r e s t s .  Lap b e l t s  w i t h  l ock ing  r e c t r a c t o r s  and 
upper t o r s o  r e s t - a i n t s  a v a i l a b l e .  No v e h i c l e  d e f e c t s  observed;  
l a s t  mairltenaiice cn March 7 ,  1973 e i 22 ,935 mi les  inc luded o i l  
change,  new o i l  f i l t e r  , l u b r i c a t i o n ,  and t r ansmiss ion  checked.  
L e f t  q u a r t e r  panel .sustained 5 inches  of s h e e t  meta l  c r u s h .  
VDI: 07-LBkIW-1. 

Dr ive r  L, 28- jear-o ld  Caucasian male,  70 inches  and 145. 
pounds. I ae-vear exper ience  d r i v i n g  mu u r c y c i e s ;  had been 
d r i v i n g  passenger c a r s  12 yea r s  ave rag ing  15 ,000  m i l e s  per 
y e a r .  T r a v e l l i n g  from home t o  C r e d i t  Union on Packard Road; 
t h r e e  mi les  from o r i g i n ,  two m i l e s  from d e s t i n a t i o n .  Had owned 
c a s e  motorcycle z ~ n t h  and a  h a l f ,  f a m i l i a r  w i t h  i t ;  f a m i l i a r  
w i t h  a r e a .  C o ~ p l ~ e t e d  high school  d r i v e r  educa t ion  c o u r s e .  
Good o v e r a l l  p h y s i c a l  c o n d i t i o n ;  mental  o v e r a l l  poor ;  h i s t o r y  
of i r r e s p o n s i b l ~  !lr i v i n g .  Blood a l c o h o l  c o n c e n t r a t  ion 0 . 0 2 .  
I n j u r i e s :  8  x 4 x 1.5-cm. puncture  wound i n t o  t h o r a c i c  space ,  f r z c -  
t u r e d  3-5 l e f t  r i ~ s ,  l a c e r a t i o n  l e f t  v e n t r i c a l  of h e a r t ,  l a c e r a t i o n  
l e f t  lung,  b c e r a  , ion  l i v e s  and s p l e e n ,  5 cm l a c e r a t i o n  above 
r i g h t  e a r ,  2, cm 1: icera t ion  and e v u l s i o n  l e f t  knee.  I n j u r y  s e v e r i t y  
AIS code 06,  f a t a l  l e s i o n s  i n  one a r e a .  

Dr ive r  2 ,  28 yea r s  o l d ,  f emale ,  n a t i v e  of Tha i l and ,  61 
inches  and 55 poullds. Four-years d r i v i n g  exper ience  i n  United 
S t a t e s ,  averaged 4 ,000  m i l e s  per y e a r .  Dr iv ing  from IYashtenaw 
Community Co l l ege  t o  downtown Ann Arbor f o r  e r r a n d s  and shopping;  
s i x  mi les  from o r i g i n ,  t h r e e  m i l e s  from d e s t i n a t i o n .  Had owned 
V 2  (Vehic le  2 )  f o r  t h r e e  yea r s  and drove i t  d a i l y ,  a l s o  t r a v e l l e d  r o u t e  
d a i l y .  Took d r i v e r  educa t ion  course  a t  t h e  Michigan Dr ive r  
License  Bureau.  P h y s i c a l  and mental c o n d i t i o n  good. No a l c o h o l  
involved.  Dr ive r  u n r e s t r a i n e d .  I n j u r y :  pa in  i n  upper r i g h t  
t h i g h .  I n j u r y  s e v e r i t y  AIS code 01 ,  minor.  

Dr iver  3 ,  68-year-old Caucasian female ,  68 inches  and 



158 pounds. F i f  t y - s i x  y e a r s  d r i v i n g  e x p e r i e n c e ,  ave raged  
15,000 m i l e s  per y e a r .  Going froln home t o  gas  s t a t i o n  and 
shopping;  44 m i l e s  from o r i g i n ,  d i s t a n c e  t o  d e s t i n a t i o n  unknown. 
Had owned v3  (Veh ic le  3) f o r  two y e a r s  and f a m i l i a r  w i t h  i t ,  a l s o  fami l -  
i a r  w i t h  a r e a .  No d r i v e r  e d u c a t i o n .  Good p h y s i c a l  and menta l  
c o n d i t i o n ,  l ikes  t o  d r i v e .  No a l c o h o l  invo lved .  D r i v e r  u n r e s t r a  i n e a .  
No I n j u r y .  

S tandards  

The f o l l o w i n g  Motor Veh ic le  Progiam S tandard  (MVPS) and 
T r a f f i c  S a f e t y  Program S tandard  (TSPS) were s p e c i f i c a l l y  r e l e v a n t  
t o  t h i s  c a s e .  

klVPS 122 L!otorcycle Brake Systems--Motorcycles. V1 
had independent ly  accua ted  b rakes  a s  r e q u i r e d  
by t h i s  S t a n d a r d ,  but  D l  used on ly  t h e  r e a r  
brake .  

TSPS 3 

TSPS 4 

hlotorcycle S a f e t y .  D l  was speed ing  on 
motorcycle .  

Dr ive r  L i c e n s i n g ,  Dl had no motorcycle  
p e r m i t ,  and had been reexamined by con t inued  
d r  i v i n g  i r r e s p o c z i b l y  , 

D e s c r i p t i o n  

P r e c r a s h .  V 1  t r a v e l l i n g  s o u t h e a s t  i t 1  o u t s i d e  l a n e  a t  
approxilnately 50 mph; V2 northwestbound i n  i n s i d e  l a n e ;  V3 
southeas tbound i n  i n s i d e  l a n e .  T r a f f i c  oa  Washtenaw Avenue 
stopped f o r  t r a f f i c  s i g n a l  l i g h t  a t  i n t e r s e c t i o n  80 f e e t  from 
po in t  of impact .  D l  came over c r e s t  o i  h i l l  t o o  f a s t ,  a p p l i e d  
back brake h a r d ,  l o s t  v e h i c l e  s t a b i l i t y ,  c r o s s e d  i n s i d e  s o u t h e a s t  
l a n e  and c r o s s e d  c e n t e r  l i n e .  V2 had just s t a r t e d  northwestbound 
a s  l i g h t  tu rned  g r e e n ,  V3 had braked and come t o  a  r o l l i n g  s t o p  
a t  r ed  l i g h t ,  then  r e l e a s e d  brake a n d  c o n ~ i a u e d  forward  w i t h  
t r a f f i c  a s  l i g h t  tu rned  green.  D l ' s  e x c e s s  speed v i o l a t i o n  of 
t r a f f i c  l a w .  V 1  l e f t  212 f e e t  of s k i d  marks. 

Crash .  A t  20 mph impact speed ,  V 1  s t r u c k  l e f t  f r o n t  c o r n e r  
of V 2 ,  bounced o f f  c a r ,  r e c r o s s e d  c e n t e r  l i n e  and s t r u c k  l e f t  
q u a r t e r  panel  of V 3 .  D l  ven t  f o r ~ v a r d  i n t o  hand lebars  a s  mctor- 
c y c l e  h i t  V2 and he landed on pavement 11 f e e t  s o u t h e a s t  of po in t  
of impact ,  s l i g h t l y  southwest  of  c e n t e r  l i n e ,  The l e f t  handlebar  
of the  c y c l e  p e n e t r a t e d  D l ' s  c h e s t ,  r e s u l t i n g  i n  an 8 x 4 x 1 . 5 -  
cm puncture  wound and f a t a l  l a c e r a t i o n  of t h e  l e f t  v e n t r i c l e  of 
t h e  h e a r t .  O t h e r  i n t e r n a l  i n j u r i e s  from t h i s  c o n t a c t  were s m a l l  
l a c e r a t i o n s  of t h e  l e f t  l u n g ,  l i v e r  and s p l e e n  and f ~ a c t u r e  of 
l e f t  3-5 r i b s .  A 5 cni l a c e r a t i o n  above t h e  r i g h t  e a r  r e s u l t e d  
from helmet c o n t a c t .  The d r i v e s ' s  head probably c o n t a c t e d  V 2  
o r  impnc t e d  t h e  pavement. A 5 s 3 . 5  cm l a c e r n  t ion  and e v u l s i o n  of  
t h e  l e f t  ktlcc p o s s i b l y  resu l  ced f l ' ( > n i  c u r 1 i ; t ~ i  i';ith th: ? e f t  ~iC!p 

of t he  cyc le  01 i'l-o1!1 pnve~!:cnt c o n t a c t .  I n j u r y  s e v e r i t y  ATS 
code 0 6 ,  S n l n l  1csio::s i n  o!ic r ' t y i o n ,  T, 'c~l~iclc 1 camc t o  f i n a l  
r e s t  36 f e e t  sout ! leas t  of po in t  of im-2rct s t r a d d l i n g  c e n t e r  l i n e .  

' V e h i c l e  2 stopped i u  i t s  ~ n n e  10 I e c t  f:om po in t  of' i m ~ a c t ,  
then  p u l l e d  i n t o  o u t s i d e  l a n e .  Dr ive r  3 s t e e r e d  t o  o u t s i d e  l a n e  



and backed up t o  p o i n t  of impact .  D r i v e r  2 ' s  r i g h t  l e g  
,impacted t h e  ins t rument  pane l  c a u s i n g  pa in  t o  upper t h i g h ;  
D 3  u n i n j u r e d .  V 1  had damage t o  h e a d l i g h t  hous ing ,  t achomete r ,  
speedometer ,  and h a n d l e b a r s ;  den ted  f u e l  t a n k ,  s c r a p e d  r a d i a t o r  
hous ing ,  bent  f o r k s ,  badly  ben t  f r o n t  whee l ,  s c r a p e d  eng ine  p l a t e s  
on r i g h t  and l e f t  s i d e s .  V2 s u s t a i n e d  s i d e s w i p e  damage t o  l e f t  
f r o n t  f ender  and 5 i nches  of s h e e t  m e t a l  c r u s h ,  damaged h e a d l i g h t  
a r e a ,  and s c r a p e d  l e f t  t i r e  from damaged f e n d e r .  V3 had den ted  
l e f t  q u a r t e r  panel  and 5 inches  of s h e e t  m e t a l  c r u s h .  D i r e c t i o n s  
o f  f o r c e  1 1 : O O  o ' c l o c k  t o  V2, 7:00 o ' c l o c k  t o  V3. 

P o s t c r a s h .  Off-duty p o l i c e  o f f i c e r  happened on s c e n e  two 
t o  t h r e e  minu tes  a f t e r  a c c i d e n t  and summoned h e l p .  D2 remained 
i n  c a r ;  D3 s t a ~ t e d  walking t o v a r d  f r i e n d ' s  house ,  t h e n  t u r n e d  and 
r e t u r n e d  t o  c a r  when p o l i c e  a r r i v e d .  P o l i c e  a t t e m p t e d  cardiopulmonary 
r e s u s i t a  t i o n  on D l  on s c e n e ,  Ambulance a r r i v e d  i n  f i v e  m i n u t e s ,  
p l a c e d  D l  on backboard ,  and t r i e d  cardiopulmonary  r e s u s i t a t i o n  
en r o u t e  t o  h o s p i t a l ;  D l  dead on a r r i v a l ,  P o l i c e  moved nio torcycle  
from middle of roadway; e l e c t r i c a l  system s h o r t e d  o u t .  F i r e  
t r u c k  d i s p a t c h e d  and f  i lemen s t o o d  p repared  w i t h  chemical. f i l e  

' e x t i n g u i s h e r s  wh:.le e l e c t r i c a l  sys tem was d i s c o n n e c t e d .  No 
f i r e  o r  e x p l o s i o r ~ .  Small  amount of blood on pavement, and t r i m  
p i e c e s  from t h r e e  v e h i c l e s .  Accideni  a r e a  b locked o f f ;  no r thwes t  
t r a f f i c  had t o  t u r n  r i g h t ,  westbound t : - a i f i c  c o u l d  c r o s s  Washtenaw 
Avenue o r  t u r n  l e f t ,  and s o u t h e a s t  t r a f f i c  was r o u t e d  around a d j a c e n t  
i s l a n d .  

Causa l  Fac  to^ : and Recomn~enda t ions  

The f o l l o w i n g  diagram e x p l a i n s  t h e  numbers used i n  t h e  
m a t r i x  c e l l  column. An a ~ t e r i s k  ( * )  preced ing  a  number 
i n d i c a t e s  a  p o s i t i v e  f a c t o r .  

P r e c r a s h  Crash  Pos t c r a s h  

Huma n  

V e h i c l e  

Environmenta l  

Mat r ix  C e l l  Explana t i ~ n  

Accident  C a u s a t i o n  

Primary o r  P r i n c i p l e  Clause 

V e h i c l e  1 crossed  double  yellow c e n t e r  l i n e  
and s t r u c k  V e h i c l e  2 .  ( D e f i n i t e )  



Relevant  C o n d i t i o n s  

1n.i ur v Causat ion  

D l  approached i n t e r s e c t i o n  a r e a  a t  e x c e s s  
speed .  ( D e f i n i t e )  

D l  a p p l i e d  r e a r  brakes  o n l y ,  minimizing 
t o t a l  b rak ing  e f f i c i e n c y .  ( D e f i n i t e )  

D l  had poor d r i v i n g  r e c o r d  and h i s t o r y  of 
i r r e s p o n s i b l e  d r i v i n g .  ( D e f i n i t e )  

Handlebars on V 1  f a t a l  i n j  ury-produc i n g  
a g e n t .  ( D e f i n i t e )  

*3  Helmet p reven ted  concuss ion .  ( P o s s i b l e )  

P o s t c r a s h  Factof  

P o l  i c e  and anibulance responded r a p i d l y  
and performed ca rd iopc  lmonary r e s u s i t a t  i o n .  
( D e f i n i t e )  

V u l n e r a b i l i t y  of V l ' s  e l e c t r i c a l  system 
c r e a t e d  p o t e n t i a l  f i r e  haza rd .  ( D e f i n i t e )  

Firemen handled po l -vu t l a l  f i r e  hazard w i t h  
e x p e r t i s e .  ( D e f i n i t e )  

Minor a c c i d e n t  o c c u r r e d  when a c c i d e n t  
s i g h t s e e r s  c o l l i d e d .  ( D e f i n i t e )  

Recommendatiotis 

Develop e f f e c t i v e  program f o r  i d e n t i f y i n g  
hazardous d r i v e r s  and removing them from t h e  
r o a d .  

Make a v a i l a b l e  an  e f f e c t i v e  program f o r  
r e h a b i l i t a t i n g  i r r e s p o n s i b l e  d r i v e r s .  
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I d e n t i f i c a t i o n  

Acc iden t  o c c u r r e d  on open roadway s e c t i o n  o f  Ann A r b o r - S a l i n e  
Road i n  an  undeveloped r e s i d e n t i a l  a r e a  i n  Lodi  Township, Washtenaw 
County,  Michigan on S a t u r d a y ,  March 2 4 ,  1973 a t  1917 h o u r s .  Truck 
and motorcyr1.e. s i d e  impac t .  I n j u r y  s e v e r i t y  AIS code  1 0 ,  f a t a l ,  
de t a  i 1s unknown. 

Atnb i e n c e  

0 B r i g h t ,  sunny d a y .  Tempera ture  43 , r e l a t i v e  humid i ty  56%, 
wind 10 rnph from tile n o r t h .  Roadway d r y .  

Ann Arbor-Sa:. i n e  Road 2 - l ane  c o l l e c t o r ,  no d i v i d e r .  S u r f a c e  
w e l l - t r a v e l e d ,  w:?l l-niaintained a s p h a l t .  3oad edge 6 - f o o t  wide 
packed e a r t h  s h o ~ ~ l d e r s .  Roadlvay s t r a i g h t ,  l e v e l ,  crowned f o r  
clra inage .  No a r . . i f  i c i a l  l i g h t i n g .  I n  a  q u a r t e r - m i l e  r a d i u s :  
8 dr iveways ,  one i n t e r s e c t i o n ,  1 5  u t i l i t y  p o l e s ,  many t r e e s .  A 
searcn  of ;,:ie - ~ ! ~ - - ~ e x r  d a t a  base  f o r  \Vashtennw County a c c i d e n t s  o c c u r r i n g  
on Ann Arbo;--?a! i n s  Road from t h e  i n t e r s e c t i o n  w i t h  T e x t i l e  Road 
t o  one-;,, i ; 1~1i lc  s o u t h  01 i n t e r ~ e c t i c ~ ~  t h e  a r e a  i n c l u d i n g  act'" .. .- 2 n t 
s i t e ,  r e v e a i e d  S I X  a c c i d e n t s .  Three  rnvo lved  two v e h i c l e s ,  t h r e e  
involved a  s i n g l e  v e h i c l e .  A c c i d e n t  c o n f i g u r a t i o n s  i n c l u d e d  o u t -  
o f - c o n t r o l  ( 2 ) ,  .:ight a n g l e  ( 2 ) ,  r e a r  e n d  ( I ) ,  and r o l l o v e r  ( 1 ) .  

T r a f f i c  C o n t r o l s  

Speed l i m i t  '3osted 45 mph. I n t e r m i t t e n t  ye l low c e n t e r  l i n e  
f o r  northbouud , r a f f i c ;  s o l i d  ye l low c e n t e r  l i n e  f o r  southbound 
t r a f f i c .  S tanda  #d  s p e e d  l i m i t  and no p a s s i n g  s i g n s .  

V e h i c l e s  

V e h i c l e  1, 1.373 Kawasaki 500 Mach I IT  m o t o r c y c l e ;  d a r k  g r e e n  
w i t h  yello.;; a c c e - ~ t  s t r i p i n g ;  odometer  182 .7  m i l e s .  No r e c o r d e d  
main tenance ;  no v e h i c l e  d e f e c t s  o b s e r v e d .  Badly damaged f r o n t  
f o r k s  and wheel., d e n t e d  f u e l  t a n k .  

V e h i c l e  2 ,  1372. I n t e r n a t i o n a l  C a r g o s t a r  1710;  s t r a i g h t  t r u c k  
w i t h  aluniinux box,  red c a b ;  odometer  9092  mile^. No v e h i c l e  
i n s p e c t  i o n .  Power b r a k e s  and power s t e e x ' i n g ,  padded s u n v i s o r s ,  
l a p  b e l t s  o n l y .  No v e h i c l e  d e f e c t s .  Rou t ine  ma in tenance  done by a  
f u l l - t i m e  nieclianic workitlg f o r  B ig  G e o r g e ' s  Home A p p l i a n c e  J I a r t .  
Damage: aliiminul~i c a g e  LO:< d e n t e d  and p e n e t r a t e d  by D r i v e r  1 and 
Passenger 1 i m p a c t ,  and mud f l a p  f rame b e n t .  VDI:** 09--LB3IW-1. 

* American I;Icdica 1 A s s o c i a t i o n  Abbrevia  teci i n j u r y  S c a i e  ( h i s ) .  
* *  V e h i c l e  I>cfornint ion Index (VDI) , i n  a c c o r d a n c e  w i t h  recommended 
p r a c t i c e  of vehicle a c c i d e n t  d e f o r m a t i o n  c l a s s i f i c a t i o n  a s  s e t  
f o r t h  i n  8AE T ~ c h n i c a l  Repor t  J224a .  



R e a r  s i g n a l s  mounted near  c e n t e r  of t r u c k  under overhang of f l a t  
bed.  

Occupants 

Dr ive r  1, 20-year-old male Caucas ian ,  72 inches  and 155  pounds. 
Four y e a r s  d r i v i n g  exper ience  w i t h  motorcycles  and passenger  c a r s  ; 
averaged 4 ,000  m i l e s  per  year  w i t h  c y c l e s ,  15 ,000  m i l e s  w i t h  
passenger  c a r s .  T r a v e l i n g  from home i n  S a l i n e  t o  p a s s e n g e r ' s  home 
i n  Ann Arbor;  two miles from o r i g i n ,  seven miles from d e s t i n a t i o n ,  
F a m i l i a r  w i t h  motorcyc le ,  had accumulated 182 m i l e s  on i t  and had 
p r e v i o u s l y  owned a n o t h e r  c y c l e  of same make and model. Lived i n  
a r e a  and drove  roadway four  t imes  a week. High s c h o o l  d r i v e r  
educa t ion  c o u r s e .  Good p h y s i c a l  and menta l  c o n d i t i o n ;  poor d r i v e r  
r e c o r d .  No blood a l c o h o l .  I n j u r i e s :  e x t e n s i v e  head,  c h e s t ,  and 
abdominal i n j u r i e s .  I n j u r y  s e v e r i t y  AIS code 1 0 ,  f a t a l ,  d e t a i l s  
unknown. 

Veh ic le  1 ,  passenger ,  20-year-old Caucasian male,  63 inches  
and 135 poL?nds. I n j u r i e s :  s e v e r e  head and c h e s t  i n j u r i e s .  I n j u r y  
s e v e r i t y  AIS code 1 0 ,  f a t a l ,  d e t a i l s  unknown. 

Dr ive r  2 ,  34 y e a r s  o l d ,  male,  C a u c a s i a r ,  74 inches  and 215 
pounds. Eighteen y e a r s  d r i v i n g  exper;?-cc;  a s  par t - t ime 
del iveryman,  drove  100 m i l e s  per day w i t h  t r u c k  about  t h r e e  t imes  
a week; avcraged 25 ,000  m i l e s  per  yea r  i n c l u d i n g  both  t r u c k  a n d ,  
passenger  c a r .  D r i v i n g  froin a p p l i a n c e  sto:'e i n  Ann Arbor t o  m k e  
d e l i v e r  j.es i n  +..I.L? ? r e a ;  was making one "f h i s  s t o p s  'on h i s  Fn-mil.< 
d e l i v e r y  c i r c u i t .  Had d r i v e n  Veh ic le  2 8 , 0 0 0  m i l e s  i n  s i x  m u c i i l ~ ;  
f a m i l i a r  w i t h  roadway. Completed d r i v e r  e d u c a t i o n  c o u r s e s  a t  high 
schoo l  and a t  Ann Arbor F i r e  Department.  P h y s i c a l  and menta l  heal . .h 
good. No blood a l c o t l o l .  U n r e s t r a i n e d .  AIS code 00,  no i n j u r y .  

Veh ic le  2 ,  r i g h t  f r o n t  p a s s e n g e r ,  50-year-old male Caucas ian ,  
65 inches  and 150 pounds. U n r e s t r a i n e d .  AIS code 00 ,  no in,jur:. 

S tandards  

The f o l l o w i n g  l io tor  Veh ic le  Program S tandard  (MVPS) and 
T r a f f i c  S a f e t y  P ~ o g r a m  S t a n d a r d s  (TSPS) were s p e c i f i c a l l y  r e l e v a n t  
t o  t h i s  c a s e .  

hlVPS 108 Lamps, R e f l e c t  i v e  Devices ,  and Assoc ia ted  
Equipment--Passenger C a r s ,  Mul t ipurpose  Passenger 
V e h i c l e s ,  Trucks ,  T r a i l e r s ,  Buses ,  and 
Motorcyc les .  Turn s i g n a l  l i g h t s  on Veh ic le  2 
were l o c a t e d  below t r u c k  box i n  c e n t e r  of 
v e h i c l e ,  t h u s  r e d u c i n g  t h e i r  v i s i b i l i t y .  

TSPS 3 Motorcycle  S a f e t y .  Dr ive r  1, though exper ienced  
w i t h  a  motorcyc le ,  used poor judgement i n  
p a s s i n g  l i n e  of c a r s  a t  h igh  speed .  



TSPS 5 Driver Licens ing .  Driver 1 had h i s t o r y  of 
speeding--had bee11 reexamined and had had h i s  
l i c e n s e  suspended f o r  t h r e e  months, August- 
November, 1972. 

Descr i p t  ion - 
Precrash .  Vehicle 1, northbound a t  55-60 mph (wi tness  e s t i m a t e d ) ,  

s ~ i ~ u n m t ~  pass i i n e  of four  or  more c a r s  j u s t  a s  Vehicle  2, 
northbout~cl a t  40 I:.T)~:, had slowed t o  5--1.0 mph and s t a r t e d  t o  make 
le f thand t u r n .  No 01-!co?;iing t l a f f  i c ,  s o  Vehicle 2 d i d  not come t o  
complete s t .01~ b c i ' o ~ e  tul ,ning.  Driver  1 braked hard a f t e r  passing 
f i r s t  two carms.  Excessive speed and itnprope13 passing maneuver 
by Dsiver 1 v i o l a t i o n s  of t r a f f i c  law. Vehicle 1 l e f t  90 f e e t  of 
s k i d  marks. 

Crash. Yehicle 1 s t ruck  Vehicle  2 on the s i d e  behind l e f t  reF.1, 
wheeP.D: lver  1 and motorcycle passcngcr thsov!n forward over har ,C1e-  
bars  and er;th i x ~ 3 c t t . d  sicie of t ruck v ; i t h  upper  t o r s o ,  Cr ivcr  1 
sus La inecl e;iten:<j vc head, c h e s t ,  and nbciominnl i l l  jur  i e s ;  probablc 
concuss i o ! ~ ,  deep! y i l ~ d c ~ l t e d  contus io17 r igt- t l a  t e r a 1  neclc, f  l a  il 
ctlcst , extens i1.e dccp cc?:ltils ions and 1 2cpl:at ions on e x t ~ ~ e i i l i t  i e s ,  
f a c i a l  a b ~ a s  i.ons and co~:!usions, ahdo;ninal hemorrhaging, In ju ry  
C ~ C V C ~ ,  it:: A ?:: code  '1 0 ,  f a  t a  1 . c?c t n  i l s  u~;:,~?c:wn. Passenger sus f.a ined 
severe  liead :itlcl ct:~.r;t i n  j u r  ic.2, : CoiICU:;s 1 0 1 - ; ,  bra i n  herr,ol3i-hktge, 
l i lult iple sb.i.;,,,'sn=; t o  c h e s t  pr,llt i ~ u l n : ~ ?  :- i:l r  ir;l:t upper q l : ~ ~ ! i * s ~ t .  
mu1 t i p l e  extrc;::itv a b r a s i o n s .  I n j u ~ y  scvt.r i t y  .!!IS code l u ,  i a ~ a i  
d e t a i l s  unknoil ;n .  Vehicle 1 badly damaged f r o n t  fork  and wheel 
and f u e l  tanl: icas dentecl. Alun~inum caygo box on Vehicle  2 dented and 
penetrat .ed 11y Drivel- 1 ' s  head, mud f l a p  f rame bent .  D i rec t ion  of 
f o r c e  t o  Vchicle 2 9:00 o 'c lock  ( n o t  a p p l i c a b l e  t o  Vehicle  1 ) .  

Pos tc rash .  Driver  2 and r i g h t  f r o n t  passenger e x i t e d  from .-a -----..- 
t r u c k ;  passengey w c i n t  t o  nearby house t o  c a l l  p o l i c e .  Driver  3 ,  
a f i13eniin, l'ehovcd l)asser.qer l i s  helmet and clkaned out  h i s  I ~ I o u $ ~ ~ .  

Po l i ce  ailsiveci i l :  3-4 !rii; . i \ i  ' i t  2 ,  ambuliirjce ~.li  4 - 5  l i i i i ~ ~ ~ t e s .  Driver  2 
a s s i s t e d  ambulance a t t e n d a n t s  i n  per fornli~ig ex terna  1 h e a r t  massage 
and Ambu--bag inexhod of r e s u s c i t a t i o n  on Prtsseuger 1. A3 though i n  
the  e s t  iltlat ion 0 2 :  the  po l i ce  Driver 1 w a s  clead on-.scene, he was 
t ~ ' a n s p o r ~ o d  n i t h  ;o;?.ssenger 1 t o  the  h o s p i ~ a l .  Driver 2 rode i n  
arnbul.:~ncc; ? ' n s s c ; ~ p c s  1 ' s  v i t s l  s i g n s  qucs t i onab le ,  cardiopulmona~ : 
~ ' e s u s c i t a t :  ion ndl:iinistcred. A t  h o s p i t a l ,  Passengel- 1 's  v i t . a l  siglls 
un18espuns ive .  tsachco tony pe~iormeci ,  f ux8tlier r e s i ~ s c  i t a  t ion 
at tempted;  pronouuct~d dcaci 50 m i n u t e s  pos t c rash .  No f il*e, exp1osi.011~. 
or envi r 'onxei~ta l  p ~ ~ o b l e n s .  Eclat and shoe belonging t o  lnotorcycle 
v i c  t i n i s  i.n road~vay , a l s o  t r  ir ; i  p ieces  f ~ o m  ,Vehicle 1. Po l i ce  d i r e c t e d  
t r a f f i c  i n t o  one  open l a n e .  

Causa l Factors  ecd  R~.con:~!iendn t ions ------ 
The fol.lowing dingra~n exp la ins  the numbers used i l l  the matr ix 

c e l l  c o  .4n a s t e r i s k  (.r j p ~ ~ e c e c i i ~ l g  a I ~ L I I I I L C ~ .  i i i d l ~ ~  lies d 

p o s i t i v e  f a c t o r .  



P r e c r a s h  Crash  P o s t c r a s h  

Human 

Veh ic le  

Environmental 7 8 9 

Matr ix  C e l l  Exp lana t ion  

Acc i den t  Causat ion  

Pr imary/Pr i n c  i p l e  Cauces -. 

Vehic le  1, w h i l e  p a s s i n g  l i n e  of c a r s ,  impacted 
l e f t - t u r n i n g  v e h i c l e ,  ( D e f i n i t e )  

Dr iver  1 t r a v e l i n g  a t  excess  speed and c o u l d n ' t  
avo id  c o l l i s i o n  by b r a k i n g .  ( D e f i n i t e )  

Dr ive r  2 d i d q ' t  se,? Vt.hicle 1 t o  a c c e l t ~ r a t e  
through t u r n  and t h u s  perhaps prevent  t h e  
a c c i d e n t .  (Def i n i t c )  

Relevant  

.Driver 1 young d r  i v e r  who had nunlerous speed ing  
v i o l a t i o n s  and a r e c a n t  1 icense  s u s p e n s i o n .  
( D e f i n i t e )  

Turn s i g n a l  and hrake  l i g h t s  were mounted 
under trilck bo:i i n  rnitldlc of v e h i c l e  and 
d i d  not have optimum v i s i b i l i t y .  ( D e f i n i t e )  

Dr ive r  1 go t  i n  a t  3 : 0 0  a .m.  t h e  morning of 
t h e  a c c i d e n t  and m?; h a v e  been f a t i g u e d .  
( P o s s i b l e )  

I n j u r y  Causat ion  

Dr ive r  1 and P a s s e n g e ~  1 v e r e  he lmeted ,  bu t  
s t i l l  s u s t a i n e d  severt? head i n j u r i e s  i n  t h i s  
high-speed collision. ( D e f i n i t e )  

P o s t c r a s h  F a c t o r s  

Ambulance response  r a p i d  and t r e a t m e n t  
a p p r o p r i a t e .  (Def i n i t z )  

Dr ive r  2 was a f i r eman  t r a i n e d  i n  f i r s t  a i d  
and gave immediate medica l  a s s i s t a n c e  t o  
Passenger 1. 



Recommerlda t ions 

Rear l i g h t i n g  on t ruck should be improved 
f o r  optimum v i s i b i l i t y .  

Driver education courses  should caut ion  
motorcycle d r i v e r s  t o  be e s p e c i a l l y  a l e r t  
when passing more than one v e h i c l e ,  s i n c e  
a vehic le  m i g h t  be making a  l e f t  t u r n .  

Rcevalua t e  d r ive r  l i c e n s i n g  and reexamins l ion 
procedure--t here is a  need to  change dr i v  irlg 
a t  t i  tudes  among proble~n d ~ i v e r s .  
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I d e n t i f  i c a t i c n  

Accid5nt  o c c ~ r r e d  on Packard  Road n e a r  i n t e r s e c t i o n  w i t h  
Colony Road i n  r e s i d e n x i a l  a r e a  of  c i t y  of Ann A r b o r ,  Washtenaw 
County,  { I i ck igan ,  on Tuesday,  hlarch 2 7 ,  1973 a t  1920 h o u r s ,  
Motorcycle  impacted f i x e d  o b j e c t .  I n j u r y  s e v e r i t y  AIS* code  03,  
s e v e r e ,  no t  l i f e -  t h r e a t e n i n g .  

Ambience 

N i g h t t i m e ,  2a1 k ,  s t r e e t  l i g h t s  o n .  Temperature 4g0, r e l a t i v e  
humidi ty  34%, w i r d  10 mph from s o u t h e a s t .  Roadway d r y .  

Highway 

Packard  Road ma,jor a r t e r i a l ,  f o u r  l a n e s  p l u s  c e n t e r  l a n e  f o r  
l e f t  t u r n  o n l y ;  e a c h  l a n e  12 f e e t  wide .  A t  p o i n t  of  impac t ,  t : ? f f i c  
i s l a n d  s e p a r a t e s  c e n t e r  l a n e  f o r  l e f t  t u r n  on ly  from westbound 
l a n e s .  S u r f a c e  v 3 e l l - t r a v e l l e d ,  we l l -ma in ta ined  a s p h a l t .  Road edgc  
6- inch-hig ' .~  c o n c r e t e  c u r b i n g . * *  Roadway c u r v e d ,  l e v e l ,  crowned 
f o r  d r a i n a g e .  Wi th in  q u a r t e r - m i l e  r a d i u s :  12 mercury  vapor  
l u m i n a r i e s  S d r i v e w a y s .  1 i n t e r s e c t i l ~ r .  1 5  u t i l i t y  p o l e s ,  a n 6  
10 t r e e s .  A s e a )  ch  of t h e  Yashtenaw County d a t a  f i l e  showed 
twenty a c c i d e n t s  i n  a  f  ive-year  p e r i o d  a t  t h e  i n t e r s e c t i o n  o f  
Packard  Road and Colony Road, i n c l u d i n g  45 f e e t  e a s t  of the 
i n t e r s e c t i o n  on ?ackard  Road. The m a j o r i t y  of t h e  c a s e s  were 
ou t -o f -con t ro l  - n d  r i g h t  a n g l e  ( s e v e n  each)  w i t h  t h e  r emainder  
d i s t r i b u t e d  oveV- t h e  c a t e g o r i e s  o f  f i x e d  o b j e c t  ( 3 ) ,  r e a r  end ( 2 ) ,  
and s i d e s w i p e  { I , .  Eleven  a c c i d e n t s  were s i n g l e - v e h i c l e ,  s e v e n  
two-veh ic le ,  and two t h r e e - v e h i c l e .  

T r a f f i c  C o z t r o l s  

Speed l i m i t  35 mph. p o s t e d .  I n t e r m i t t e n t  w h i t e  l i n e  d e l i n e a t o r s ;  
d o u b l e ,  s o l i d ,  yol low c h a n n e l i z i n g  l i n e s ,  v i s i b i l i t y  good.  L i g h t e d  
median wax~i ing  s i g n ;  "No Park ing"  and speed  l i m i t  s i g n s .  No s i g n a l s .  

V e h i c l e  

 loto or cycle, 1972 Suzuki  350cc Road B i k e ;  odometer 627 .2  miles;  
o range  w i t h  w h i t e  a c c e n t  s t r i p e s .  No v e h i c l e  d e f e c t s  o b s e r v e d ;  no 

* American Aledical A s s o c i a t i o n  A b b r e v i a t e d  I n j u r y  S c a l e  (AIS) . 
** Six- inch-high c u r b s  a r e  s t a n d a r d  i n  c i t y  of Ann Arbor ,  Mich igan .  



r ecorded  maintenance.  Damage: bent  hand lebars ,  damaged tachometer  
and speedometer ,  bent  f r o n t  f e n d e r .  

Motorcycle Dr i v e r  

Dr ive r  , 18-year -old Caucasian male, 68 inches and 17 5 pounds. 
Had been o p e r a t i n g  motorcycles  f o r  3 y e a r s ,  ave rag ing  3 ,000  miles 
per  y e a r ;  d r i v i n g  passenger c a r s  f o r  two y e a r s ,  a v e r a g i n g  10,000 
m i l e s  per  yea r .  Dr iv ing  from f r i e n d ' s  house i n  Ann Arbor t o  
shopping c e c t e r  on e a s t  s i d e  of Ann Arbor; 3 miles from o r i g i n ,  
2 m i l e s  from d e s t i n a t i o n .  Had owned motorcycle  1 month and had 
accumulated a l l  c f  t h e  627.2 m i l e s  on t h e  odometer. Used t o  l i v e  
i n  a r e a  s o  f a m i l i a r  w i t h  roadway. Had completed two-phase d r i v e r  
educa t ion  course  i n  h igh s c h o o l ;  no motorcycle  e d u c a t i o n .  O v e r a l l  
p h y s i c a l  and menta l  c o n d i t i o n  good. Had consumed one mixed d r i n k  
a s h o r t  t ime e a r l i e r .  I n j u r i e s :  2-inch l a c e r a t i o n  and s w e l l i n g  
on fo rehead ,  a b r a s i o n s  o u t e r  a s p e c t  of r i g h t  arm and s h o u l d e r ,  
a b r a s i o n  o u t e r  a s p e c t  r i g h t  a n k l e  and lower l e g ;  concuss ion ,  
l o s t  c o n s c i c i i s n d ? ~  f o r  one hour,  pos t - t r aumat ic  amnesia l a s t i n g  two days .  
I n j u r y  s e v e r i t y  AIS code 03,  s e v e r e ,  not  ; . i f e - t h r e ~ ~ t e n i n g .  

S tandards  

The f o l l o w i o g  T r a f f i c  S a f e t y  Program S tandards  (TSPS) were 
s p e c i f i c a l l y  r e l e v a n t  t o  t h i s  c a s e .  

TSPS 3 

TSPS 4 

TSPS 7 

TSPS 12 

D e s c r i p t i o n  

Motorcvcle S a f e t y .  Dr ive r  had no+ 
t aken  L z o t o r c y c l e  e x a m i n a t i o ~  :?a 
had no motorcycle permi t  a s  r e q u i r e d  
by law. 

Dr ive r  Educat ion .  Dr ive r  1 a t t e m p t e d  
t o  p a s s  v e h i c l e  on t h e  r i g h t .  

Alcohol  i n  R e l a t i o n  t o  Highway S a f e t y .  
Dr ive r  1 s t a t e d  he had had one mixed 
d r i n k  a s h o r t  time b e f o r e  t h e  a c c i d e n t ;  
a l c o h o l  may have a f f e c t e d  h i s  d r i v i n g  
a b i l i t y .  

Highway Design,  C o n s t r u c t i o n ,  and 
Maintenance.  Gravel  on road  edge from 
sand ing  of i cy  roads  i n  t h e  w i n t e r t i m e  
c r e a t e d  a hazard f o r  motorcycle  r i d e r s .  

P rec rash .  Dr ive r  1 southeas tbound i n  o u t s i d e  l a n e  of Packard 
Road. Dr iver  s topped  a t  t r a f f i c  s i g n a l  l i g h t  one q u a r t e r  m i l e  from 
p o i n t  of impact.  When l i g h t  changed t o  g reen ,  proceeded forward  
behind u n i d e n t i f i e d  passenger c a r ,  t h e n  passed car  on t h e  r i g h t  
a t  an  e s t i m a t e d  speed of between 30 and 35 mph (based on d r i v e r ' s  
ststeaszt and p re r rash  asnenvers! : La.nt t h i n g  rlr i v ~ r  remembers is 



s h i f t i n g  i n t o  second g e a r .  Team i n v e s t i g a t o r s  t h e o r i z e  t h a t  h e  
was p robab ly  crowded by passenger  c a r ,  swerved on t h e  g r a v e l  a t  
road  edge because  of l a c k  of room on t h e  roadway, and l o s t  c o n t r o l .  
P a s s i n g  on r i g h t  v i o l a t i o n  of t r a f f i c  law. No s k i d s  o r  s c u f f s .  

C r a s h .  Motorcyc le  s t r u c k  c u r b ,  t h e n  impacted r e f  l e c t o r  i z e d  
d e l i n e a t o r  p o s t  abou t  12 f e e t  from r o a d  e d g e ,  and f e l l  o v e r .  
D r i v e r  thrown fo rward  over  h a n d l e b a r s  and t o  t h e  r i g h t ,  coming 
t o  f i n a l  r e s t  b e s i d e  t h e  P i k e .  S u s t a i n e d  2-inch l a c e r a t i o n  and 
s w e l l i n g  on f o r e h e a d  from t h e  helmet  r i m ,  and a b r a s i o n s  t o  o u t e r  
a s p e c t  of r i g h t  arm and s h o u l d e r ,  a b r a s i o n  o u t e r  a s p e c t  o f  r i g h t  
a n k l e  and l w e r  l e g ,  and concuss ion  from ground c o n t a c t .  L o s t  
c o n s c i o u s n e s s  f o r  one h o u r ,  pos t - t rauma t i c  amnesia l a s t e d  two 
d a y s .  V e h i c l e  d ~ m a g e  i n c l u d e d  bent  h a n d l e b a r s ,  damaged t achomete r  
and speedomete r ,  and bent  f r o n t  f e n d e r .  

P o s t c r a s h .  P o l i c e  and ambulance a r r i v e d  i n  two t o  t h r e e  m i n u t e s  
Ambulance a t  tendan ls checked D r i v e r  1's v i t a l  s i g n s ,  bandaged 
l a c e r a t i o n s ,  p l a c e d  him on a  backboard ,  and t r a n s p o r t e d  h i m  t o  
h o s p i t a l  where he remained f o r  two d a y s .  No f i r e s ,  e x p l o s i o n s ,  
o r  env i ronmznta l  problems.  Only deb1 is few p i e c ~ s  of  m o t o r c y c l e  
trim. No need f o r  t r a f f i c  c o n t r o l s  because  motorcyc le  o f f  roadway.  

C a u s a l  F a c t o r s  and Recommendations 

The f o l l o w i ! ~ g  d i a g r a n  e x p l a i n s  t h e  numbers used i n  t h e  m a t r i x  
c e l l  colum. An a s t e r i s k  ( * )  p r e c e d i n g  a  number i n d i c a t e s  a  
p o s i t i v e  f a z t q r  . 

P r e c r a * h  Crash  P o s t c r a s h  

Yuma n  

V e h i c l e  

E n v i r o n c c n t a l  

M a t r i x  C e l ?  Exp lana t  ion  

Acc i d e n t  Causa t i , )n  -- 
Pr imary  o r  Pr  i n c i p l e  Cause 
D r i v e r  1 passed  t o  r i ~ h t  of v e h i c l e  i n  o u t s i d e  
l a n e  and l o s t  c o n t r o l  of m o t o r c y c l e .  ( D e f i n i t e )  

Re levan t  F a c t o r s  

D r i v e r  1 s k i d d e d  on g r a v e l .  ( P o s s i b l e )  

D r i v e r  1 crowded on roadway w h i l e  p a s s i n g  
passenger  c a r  on r i g h t .  ( P o s s i b l e )  

D r i v e r  I t s  d r i v i n g  a b i l i t y  impaired  by 
a l c o h o l .  ( P o s s i b l e )  



7 

I n j u r y  Causat ion 

2 

Pos tc ra sh  Fac to r s  

Gravel l e f t  from win te r  sanding of roadway 
con t r  ibu ted  t o  Driver  1's l o s s  of c o n t r o l .  
(Probable)  

Curved roadway conf igu ra t ion  c o n t r i b u t e d  t o  
Driver  1's l o s s  of c o n t r o l .  (Probable)  

Helmet prevented s e r i o u s  head a n d  f a c i a l  
i n j u r  i e s  , but caused f  9 r e  head l a c e r a  t ion 
from helmet rim and allowed concussion.  
( D e f i n i t e )  

Driver  1's f ace  s h i e l d  detached from helmet.  
(Def in i t e )  

*3 

Recornmenda t ions  

Ambulance a r r i v a l  prcnpt and t rea tment  
a p p r o p r i a t e .  (Def Fni te )  

Dr ive r s  need t o  be made aware of danger of 
pass ing  motor v e h i c l e s  on the  r i g h t  s i d e .  

I n v e s t i g a t e  f e a q i b i l i t y  of s t a t e  e s t a b l i s h i n g  
a c r o s s  r e f e r e n c e  system of motorcycle owners 
and those  w i t : ;  ~ ~ ~ z t z r c y c l e  l i c e n s e s  t o  be sl!* a 
a l l  motorcycle owners a r e  l i censed .  





THE UNIVERSITY OF \I ICHIGAN 
HIGHlrAY SAFETY RESEARCH INSTITUTE 

CASE #AA-350 
CASE SUbI$lARY 

Ident i f  ica t  ion 

Accident occurred on open roadway s e c t i o n  of Washtenaw 
Avenue i n  r e s i d e n t i a l  area of c i t y  of Ann Arbor, Washtenaw County, 
Michigan, on Fr iday ,  Xarch 30, 1973 a t  0038 hours. Two passenyer 
c a r s ,  head-on c o l l i s i o n .  Driver 1 impaired by a l coho l .  (0.08 BAC). 
In jury  s e v e r i t y  AIS* code 03 ,  s eve re ,  not l i f e - t h r e a t e n i n g .  

Ambience 

Dark, s t r e e t  l i g h t s  on. Temperature 51°, r e l a t i v e  humidity 
94%, wind 5 mph from the south .  Roadway wet.  

Highway 

Vashtenaw Avenue is 4-lane major a r t e r i a l .  Roadway southeas t  
of accident  s i t e  42 f e e t  wide, t h r e e  19-foct lanes and northwest 
outs ide  lane 12-fcet wide. S t r e e t  nar:?l,vs without warning t o  38 
f e e t  a t  point of impact; a l l  four lanes  94 f e e t  wide. No d iv ide r  . 
Surface wel l - t rave led  a s p h a l t .  Road edge G-inch-high concre te  
curbing**; t ape r s  i n  4-feet  a t  go in t  of im2act. Roadway s t r a i g h t ,  
crowned fo r  d r r  .nage ,  graded -2 t o  nos '.l.west. Two mercury vqpnr  
luminaries  . W i t h i n  a  quar ter-mile  rad lus :  15 driveways , 5 
i n r e r s e c t i o n s .  15 u t i l i t y  poles (some very c lose  t o  roadway), 
50 t r e e s .  The Kaehtenaw County data  base indica ted  no acc iden t s  
a t  the acc ident  s i t e  on Washtenaw Avenue in a  five-year per iod;  
However, many of The t r e e s  and poles have s c a r s  from veh ic l e s  
impacting w i t h  them, and the re  a r e  f r e s h  t i r e  marks on and ove: 
the  curb .  

T r a f f i c  Controls  

Speed l i m i t  posted 35  mph. I n t e r m i t t e n t  white lane  de l inea tor  e ,  
s o l i d  yellow double center  l i n e ;  v i s i b i l i t y  worn. Two "No Parking' 
s i g n s .  No s i g n a l s .  

Vehicles  

Vehicle 1, passenger c a r .  1968 Chevrolet  Chevelle 2-door s e d a l ;  
medium blue e x t e ~ i o r  and i n t e r i o r ;  odometer 53,299 mi le s .  No 
ind ica t ion  of vehic le  inspect  ion (pe r iod ic  niotor veh ic l e  inspec t  ion 
not requi red  in !Jic higan) . Automat i c  t raqsmission;  no power acces- 
s o r i e s ;  padding on upper instrument panel ,  sunv i so r s ,  a rmres t s ,  
and upper A-p i l l a r s .  Lap b e l t s  and upper to r so  r e s t r a i n t s  a v a i l a b l e .  
Rear t i r e s  of unequal s i z e .  Last maintenance a t  49,324 on December 
12 ,  1972, included l u b r i c a t i o n ,  o i l  change. and o i l  f i l t e r .  Damage: 
25 i n c h e s  of f r o n t a l  shee t  metal crush including hood, g r i l l ,  bumper, 

* American JIedicrtl .4ssociat ion Abbreviated In jury Sca le  (AIS) . 
* *  Six-inch-high curbs s tandard  i n  c i t y  of Ann Arbor, Michigan. 



and f e n d e r s ;  body mount i n  f r o n t  of l e f t  r e a r  wheel s e p a r a t e d ;  l e f t  
hood hinge  s p r i n g  came o f f  and r i g h t  h inge  b e n t ;  eng ine  and t r a n s -  
miss ion  mount s e p a r a t e d ;  eng ine  compartment t e l e s c o p i n g  u n i t  com- 
p ressed  2 . 5  i n c h e s ;  energy-a bosrbing s t e e r  ing  d e v i c e  compressed 
1 . 7  inches .  VDI*  : 12-FDEAY-3. 

Veh ic le  2 ,  passenger  c a r ,  1973 Chevro le t  Nova, 2-door s e d a n ;  
o l i v e  g reen  e x t e r i o r ,  g r a s s  green i n t e r i o r ;  odometer 7 ,787  miles, 
No motor v e h i c l e  i n s p e c t i o n .  Automatic t r a n s m i s s i o n ;  power 
s t e e r i n g ;  padding on upper ins t rument  p a n e l ,  s u n v i s o r s ,  s e a t  
backs,  and a r m r e s t s ;  ve ry  l i g h t  pedding on d o o r s .  Lap b e l t s  
a v a i l a b l e  t o  a l l  s i x  occupan t s ,  upper t o r s o  r e s t r a i n t s  a v a i l a b l e  
on ly  t o  f r o n t  o u t s i d e  o c c u p a n t s ,  No v e h i r l e  d e f e c t s  obse rved ;  
no v e h i c l e  maintenance recorded .  F r o n t a l  and l e f t  f r o n t  c o r n e r  
damage t o  hood, g r i l l ,  bumper, and f e n d e r s ,  20  i n c h e s  of s h e e t  
me ta l  c r u s h ;  hood l a t c h  damaged, l e f t  hood h inge  b e n t ;  s t e e r i n g  
column f l e x i b l e  c o u p l i n g  b e n t ;  l e f t  body mount a t  end of  s t u b  
frame b e n t ,  but  s t i l l  a t t a c h e d ;  2 . 3  inches  of compress ion t o  energy- 
a b s o r b i n g  s t e e r i n g  d e v i c e ;  s h e a r  c a p s u l e  s e p a r a t e d  one i n c h ;  s e a t  
backs ve ry  badly damaged (some of t h e  c?:~:. back damage probably  
done by ambulance a t t e n d a n t s  t r y i n g  t o  e x t r i c a t e  o c c u p a n t s ) ;  r i g h t  
p i v o t  p i n  f o r  l e f t  f r o n t  s e a t  back came o u t .  V D I : ~ ~ - F D E W - 3 .  

Occupants 

Dr ive r  1: 24-year-old Caucasian male ,  69 i n c h e s  and 155  
pounds. Had been d r i v i n g  f o r  8  y e a r a ;  averaged 10 ,000  m i l e s  per  
year  u n t i l  l a s t  y e a r ,  when accumulate6 23,000 miles because  of 
commuting t o  ? m r k  Dr iv ing  from har t o  home; 5 miles from o r i g ' n ,  
2 mi les  from d e s t i n a t i o n .  Had d r i v e n  Veh ic le  1 18 ,000  miles i n  
e i g h t  months; u n f a m i l i a r  w i t h  a r e a ,  only  z r a v e l e d  t h e r e  f o u r  o r  
f i v e  t imes .  Completed 2-phase d r i v e r  edur:at ion  c o u r s e  i n  high 
s c h o o l .  O v e r a l l  p h y s i c a l  and menta l  c o n f i t i o n  good. Blood 
Alcohol  Concen t ra t ion  (BAC) 0  .O8. Drive: u n r e s t r a i n e d .  I n j u r i e s :  
broken t o o t h ,  a b r a s i o n s  r i g h t  cheek and :lose, c o n t u s i o n  l e f t  knee ,  
s o r e n e s s  upper t h o r a x ,  I n j u r y  s e v e r i t y  AIS code 01,  minor .  

V e h i c l e  1, r i g h t  f r o n t  passenger ,  24 -year-old Caucas ian  male,  
69 inches  and 140 pounds. Unres t r2 . i~ !?d ,  I n j u r i e s :  2-inch l a c e r a t  ion 
on f o r e h e a d ,  f r a c t u r e d  r i g h t  m a n d i l l a ,  b i t  l i p  w i t h  t e e t h ,  2-inch 
s c r a p e  r i g h t  s h i n ,  p a i n  r i g h t  l e g  and r i g n t  elbow. I n j u r y  s e v e r i t y  
AIS code 0 2 ,  modera te .  

Dr ive r  2 ,  37-year-old Caucasian female ,  67 inches  and 125 
pounds. Dr iv ing  21 y e a r s ,  a v e r a g i n g  17.000 miles per  y e a r .  
T r a v e l i n g  from work t o  t a k e  passengers  home t o  Y p s i l a n t i ,  t h e n  
t o  her  home i n  N i l a n ;  2  m i l e s  from o r i g i n ,  16 m i l e s  from f i n a l  
d e s t i n a t i o n .  F a m i l i a r  w i t h  v e h i c l e ,  had accumulated 7 ,700  miles 
i n  f i v e  months; f a m i l i a r  w i t h  a r e a ,  t r a v e l e d  r o u t e  t w i c e  d a i l y .  
No d r i v e r  e d u c a t i o n .  P h y s i c a l  and menta l  c o n d i t i o n  good. No 
a l c o h o l  invo lved .  Dr ive r  u n r e s t r a i n e d .  I n j u r i e s :  3-cm mid- 
f o r e h e a d  l a c e r a t  i o n ,  3-cm l a c e r a t i o n  r i g h t  cheek ,  a b r a s i o n  l e f t  

* Vehic le  Deformation Index (VDI), i n  accordance  w i t h  recommended 
p r a c t i c e  o f  v e h i c l e  a c c l d e n t  deformat ion c i a s s i i i c a t i o n  a s  se i  
f o r t h  i n  SAE Techn ica l  Report  J224a.  



c h e e k ,  pa in  back of neck and mid-back, p a i n  l a t e r a l  a s p e c t  r i g h t  
upper arm, s m a l l  a b r a s i o n  l e f t  knee ,  f r a c t u r e d  media l  femoral -  
condy le  r i g h t  l e g ,  br i e f  unconsciousness  . I n j u r y  s e v e r i t y  AIS 
code 02 ,  modera te .  

V e h i c l e  2 ,  c e n t e r  f r o n t  p a s s e n g e r ,  29-year-old Caucas ian  
f e m a l e ,  64 i n c h e s  and 117 pounds. U n r e s t r a i n e d .  I n j u r i e s :  
Hematoma l e f t  o c c i p i t a l  l o b e ,  pa in  l a t e r a l l y  and a n t e r i o r l y  a c r o s s  
s h o u l d e r s ,  c o n t u s i o n  t o  back of l e f t  hand,  open f r a c t u r e  r i g h t  
t i b i a  and f i b u l a  m i d s h a f t ,  s imple  f r a c t u r e  lower t h i r d  of  l e f t  
t i b i a  and f  i h u l a .  I n j u r y  s e v e r i t y  A I S  code 03:  s e v e r e ,  n o t  l i f e -  
t h r e a t e n i n g .  

Veh ic le  2 ,  r i g h t  f r o n t  p a s s e n g e r ,  27-year-old Caucas ian  
female ,  64 inches  and 175 pounds. U n r e s t r a i n e d .  I n j u r i e s :  
c o n t u s i o n s  and p a i n  l e f t  f o r e h e a d ;  t e e t h  knocked ou t  of a n t e r i o r  
upper p l a t e ;  neck ,  c h e s t ,  and abdominal p a i n ;  pa in  l e f t  s c a p u l a ;  
b r u i s e  above l e f t  elbow; r i g h t  hand black and b l u e ;  pa in  r i g h t  
h i p ;  l a c e r a t i o n  l e f t  knee;  c o n t u s i o n s  r i g h t  knee and s h i n ;  con- 
t u s  i o n s  and s o r e n e s s  l e f t  a n k l e ;  b r i e f  unconsciousness  . I n j n r  y 
s e v e r i t y  AIS code 0 2 ,  modera te .  

V e h i c l e  2 : e f t  r e a r  passenger ,  40-year-old Caucas ian  male ,  
7 5  i n c h e s ,  and 243 pounds. U n r e s t r a i n e d .  I n j u r i e s :  p a i n  and 
t e n d e r n e s s  l e f t  f o r e h e a d ,  pa in  lower l e f t  c h e s t ,  f r a c t u r e  d i s -  
l o c a t i o n  r i g h t  wrist ,  comminuted f r a 2 t u r c  d i s t a l  l e f t  femur ,  
s m a l l  ab ras iu r : ?  mid-shin both  l e g s .  I r . , jury s e v e r i t y  AIS code 
0 3 ,  s e v e r e ,  n o t  l i f e - t h r e a t e n i n g .  

Veh ic le  2 ,  c e n t e r  r e a r  p a s s e n g e r ,  52 -yea r -o ld  Caucas ian  
female ,  66 i nches  and 170 pounds. U n r e s t r a i n e d .  I n j u r i e s :  
s o r e n e s s  t o p  of head and r i g h t  r i b s ;  brui*;e l a t e r a l  a s p e c t  l e f t  
upper arm; c o n t u s i o n s  t o p  of t h i g h s ;  a b l a s i o n  r i g h t  knee ;  a b r a s i o n s  
and c o n t u s i o n s  r i g h t  s h i n ;  s w e l l i n g ,  a\ ; r i :s ions,  c o n t u s i o n s  l e f t  
s h i n ,  c o n t u s i o n s  t o p  of r i g h t  hand,  ached a l l  o v e r .  I n j u r y  s e v e r i t y  
AIS code 0 2 ,  modera te .  

V e h i c l e  2 ,  r i g h t  r e a r  p a s s e n g e r .  32-,?ear-old Caucas ian  f e m a l e ,  
66 inches  and 140 pounds. U n r e s t r a i n e d .  I n j u r i e s :  s t i f f  neck,  
pa i n  r i g h t  s h o u l d e r ,  pa i n  throughout  c h e s t  , mid-back and s a c r a l  
p a i n ,  pa in  r i g h t  t h i g h ,  a b r a s i o n s  both  s h i n s ,  a n k l e s  c o n t u s e d .  
1n. jury s e v e r i t y  AIS code 01 ,  minor .  

S t a n d a r d s  

The f o l l o w i n g  Motor Veh ic le  Program S t a n d a r d s  (JIVPS) and 
T r a f f i c  S a f e t y  Program S t a n d a r d s  (TEPS) were s p e c i f i c a l l y  r e l e v a n t  
t o  t h i s  c a s e .  

hlVPS #201 Occupant P r o t e c t i o n  i n  I n t e r i o r  Impact-- 
Passenger  C a r s .  Icstrument p a n e l  padding 
i n  V e h i c l e  1 and padding on ins t rument  p a n e l ,  
s e a t  backs ,  and d v o r s  i n  Vchic?e 2 minimixed 
occupant  i n j u r y .  
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Impact P r o t e c t i o n  f o r  t h e  Dr ive r  from t h e  
S t e e r i n g  C o n t r o l  System--Passel g e r  C a r s .  
Energy-absorbing d e v i c e  on Ve h ;c le  1 compressed 
1 . 7  i n c h e s ;  on V e h i c l e  2 ,  2 . 3  i n c h e s .  

S t e e r i n g  C o n t r o l  Rearward Displacement- -  
P a s s e n g e r  C a r s ,  Engine  compartment t e l e s c o p i n g  
u n i t  on V e h i c l e  1 compressed 2 . 5  i n c h e s .  

hlVPS $ 205 G l a z i n g  Mate14ials--Passenger C a r s !  M u l t i p u r p o s e  
Passenger  V e h i c l e s ,  Motorcyc les ,  T r u c k s ,  and  
Buses ,  The w i n d s h i e l d s  on bo th  V e h i c l e  1 
and V e h i c l e  2 f r a c t u r e d ,  bu t  t h e  g l a z i n g  
m a t e r i a l  p r e v e n t e d  them f  roln b r e a k i n g  i n t o  
j agged  p i e c e s .  

TSPS # 8 Alcoho l  i n  R e l a t i o n  t o  Highway S a f e t y .  
D r i v e r  1 impa i r e d  by a l c o h o l  (BAC 0 .08)  . 

TSPS n" 12 Highway D e s i g n ,  C o n s t r ~ l c t  i o n ,  and Main tenance .  
Roadway c o n s t r u c t e d  s o  t h a t  nor thwestbound 
d r i v e r s  t r a v e l i n g  i n  t t .e  o u t s i d e  l a n e  e n c o u n t e r  
unannounced 4 - foo t  r o a d  wid th  r e d u c t i o n ,  i n c l u d i n g  
a 2 i f o o t  na r rowing  of  t h e i r  l a n e .  

D e s c r i p t i o n  

P r e c r a s i ,  . V c h i c l e  1 nor t hwes tbou11~; on Washtenaw Avenue i n  
o u t s i m a n e e e a t  Lit? mph; V e h i c l e  2 s o u t h e a s t b o u n d  i n  o u t s i d e  l a n e  
a t  30 mph. Vehic1.e 1 s c u f f e d  c u r b  w i t h  r i g h t  whee l s ,  r o d e  150 
f , e e t  a l o n g  c ~ l r b  t k e n  mounted i t ,  s t e e r e d  ha rd  l e f t  t o  a v o i d  
t e l e p h o n e  p o l e ,  ?caked,  and c r o s s e d  i n t o  oppos ing  t r a f f i c  l a n e s .  
D r i v e r  2 braked k ~ r d ,  s l o w i n g  t o  2 5  mph. D r i v e r  1 committed 2 
v i o l a t i o n s  o f  t r r l f i c  law: was impa i red  by a l c o h o l  and f a i l e d  t o  
have v e h i c l e  undev c o n t r o l .  V e h i c l e  2 l e f t  s c u f f  marks a l o n g  
r i g h t  c u r b  and 14 f e e t  of  i n t e r m i t t e n t  s k i d  marks l e a d i n g  i n t o  
oppos ing  1ar.e. Vtahicle 2 l e f t  12 f e e t  of s k i d  marke w i t h  f r o n t  
t i res .  

C r a s h .  F r o n t  end of V e h i c l e  1 impacted l e f t  f r o n t  of  V e h i c l e  2 
a t  i m m s p e e d  o: 2 5  mph f o r  bo th  c a r s .  None of t h e  o c c u p a n t s  
of  e i t h e r  c a r  were r e s t r a i n e d .  D r i v e r  1 thrown fo rward  and 
s u s t a i n e d  b rokec  ~ 0 0 t h  and a b r a s i o n s  t o  r i g h t  cheek and nose  from 
s t r i k i n g  w i n d s h i e i d ,  c o n t u s i o n  l e f t  knee  from i n s t r u m e n t  p a n e l ,  
and s o r e n e s s  t o  upper t h o r a x  from i m p a c t i n g  s t e e r i n g  whee l .  
V e h i c l e  1 r i g h t  f r o n t  passenger  h e a v i l y  impacted w i n d s h i e l d  w i t h  
r i g h t  s i d e  of f a c e  r e s u l t i n g  i n  t~vo- inch f o r e h e a d  l a c e r a t i o n ,  
f r a c t u r e d  r i g h t  mand ib le ,  and b i t t e n  l i p .  He a l s o  had  two-inch 
s c r a p e  on r i g h t  s h i n  from i n s t r u m e n t  p a n e l .  D r i v e r  2 went f o r w a r d  
and l e f t ;  s u f f e r e d  3-cm r i g h t  cheek l a c e r a t i o n  and b r i e f  unconsc ious -  
ness from c o n t a c t i n g  w i n d s h i e l d ;  a b r a s i o n  l e f t  cheek from e i t h e r  
w i n d s h i e l d  o r  l e f t  A - p i l l a r ;  p a i n  l a t e r a l  a s p e c t  r i g h t  upper arm 
from i n s t r u m e n t  p a n e l  c o n t a c t  o r  c o n t a c t  w i t h  c e n t e r  f r o n t  
o c c u p a n t ,  p a i n  back of  neck and mid-back from f l e x i o n  a t  impac t ;  
and s m a l l  a b r a s i o n  l e f t  knee and f r a c t u r e d  media l  f e m o r a l  condy le  
o f  r i g h t  l e g  frcm s t r i k i n g  lower i n s t r u m e n t  p a n e l .  V e h i c l e  2 
c e n t e r  f r o n t  pas s e n g e r  thrown fo rward  and l e f t  and s u s t a i n e d  
'helnatolna l e f t  o c c i p i t a l  l o b e  e i ther  from s e a t  back o r  r e a r  s e a t  



o c c u p a n t ,  l a t e r a l  and a n t e r i o r  p a i n  a c r o s s  s h o u l d e r s  from upper 
ins t rument  p a n e l ,  c o n t u s i o n  t o  back of  l e f t  hand from h i t t i n g  
e i t h e r  ins t ruc len t  pane l  o r  s t e e r i n g  wheel ,  open f r a c t u r e  midshaf t 
r i g h t  t i b i a  and f i b u l a  from t h e  a s h t r a y  on mid- ins t rument  p a n e l ,  
and s imple  f r a c t u r e  lower t h i r d  of l e f t  t i b i a  and f i b u l a  from mid- 
ins t rument  p a n e l .  R igh t  f r o n t  passenger  went fo rward  and 
l e f t  i n t o  w i n d s h i e l d  and i n s t r u m e n t  pane l  and a l s o  c o n t a c t e d  
c e n t e r  f r o n t  p a s s e n g e r ;  s u s t a i n e d  c o n t u s i o n s  and p a i n  l e f t  f o r e h e a d ,  
t e e t h  knocked o u t  of a n t e r i o r  upper p l a t e ,  and b r i e f  unconsc iousness  
from w i n d s h i e l d ,  pa in  r i g h t  h i p  from i n s t r u m e n t  p a n e l ,  neck 
p a i n  from f o r c e  of impact ,  c h e s t  and abdominal  p a i n  from 
impac t ing  upper ins t rument  p a n e l ,  p a i n  l e f t  s c a p u l a  from c o l l i d i n g  
w i t h  c e n t e r  f r o n t  p a s s e n g e r ,  b r u i s e  above l e f t  elbow from e i t h e r  
mid-instrument pane l  o r  c e n t e r  f r o n t  p a s s e n g e r ,  b l ack  and b l u e  r igb . t  
hand and l a c e r a t i o n  l e f t  knee from s t r i k i n g  i n s t r u m e n t  p a n e l ,  
c o n t u s i o n s  r i g h t  knee and s h i n  from g love  compartment d o o r ,  and 
c o n t u s i o n s  and s o r e n e s s  l e f t  a n k l e  from f l e x i n g  a t  impac t .  L e f t  
r e a r  passenger  thrown forv,vard,  jammed h i s  l e f t  l e g  between l e f t  
door and s e a t  back c a u s i n g  comminuted f r a c t u r e  of d i s t a l  l e f t  
femur and p a i n  t o  lower l e f t  c h e s t  a r e a ;  and a l s o  s u f f e r e d  p a i n  
and t e n d e r n s s s  of l e f t  s i d e  of f o r e h e a d  from h i t t i n g  e i t h e r  
B - p i l l a r ,  windnw, o r  windowfraxe; and had f r a c t u r e  d i s l o c a t i o n  of 
r i g h t  w r i s t  and s m a l l  a b r a s i o n s  mid-shin of bo th  l e g s  from s e a t  
back.  Cen te r  r e a r  passenger  impel led  forward  w i t h  upper t o r s o  over  
f r o n t  s e a t ;  had s o r e n e s s  t o  t o p  of hes.! from h i t t i n g  roof  o r  f r o n t  
c e n t e r  passenger :  ached a l l  over  from impazt f o r c e ;  and from 
s t r i k i n g  s e a t  back s u f f e r e d  s o r e n e s s  r i g n t  r i b s ,  b r u i s e  l a t e r 2 1  
a s p e c t  l e f t  upper arm, c o ~ ~ t u s i o n s  t o p  of t ! i ighs ,  a b r a s i o n  r i g n t  
k n e e ,  abrasior .2 and c o n t u s i o n s  r i g h t  s ; , i ~ ,  s w e l l i n g ,  a b r a s i o n $  
and c o n t u s i o n s  ~ e i t  s h i n  and c o n t u s i o n  t o p  of r i g h t  hand. R igh t  
r e a r  passenger  a l s o  went forward  s o  t h a t  upper  t o r s o  was over  
s e a t  back r e s u l t i n g  i n  p a i n  r i g h t  s h o u l d e r ,  p a i n  th roughou t  c h e s t ,  
mid-back and s a c r a l  p a i n ,  p a i n  r i g h t  t h i g h ,  and a b r a s i o n s  bo th  
s h i n s ;  s u f f e r e d  s t i f f  neck from impact f o r c e ;  and a n k l e s  c o n t u s e d  
from f l e x i n g  a t  impac t .  V e h i c l e  1 s u s t a i n e d  25 i n c h e s  o f  f r o n t a l  
s h e e t  m e t a l  c r u s h  t o  hood, g r i l l ,  bumper, and f e n d e r s ;  body mount 
i n  f r o n t  of l e f t  wheel s e p a r a t e d ;  l e f t  hood hinge  s p r i n g  came 
o f f  and r i g h t  h i n g e  b e n t ;  e n g i n e  and t r a n s m i s s i o n  mount s e p a r a t e d ;  
e n g i n e  compartment t e l e s c o p i n g  u n i t  compressed 2 . 5  i n c h e s ;  and 
energy-absorb ing  s t e e r i n g  d e v i c e  compressed 1 . 7  i n c h e s .  V e h i c l e  
2 had heavy f r o n t z l  and l e f t  c o r n e r  damage t o  hood, g r i l l ,  bumper 
and f e n d e r s ,  w i t h  20 i n c h e s  of f r o n t a l  s h e e t  m e t a l  c r u s h ;  hood 
l a t c h  damaged; l e f t  hood h inge  b e n t ;  s t e e r i n g  column f l e x i b l e  
c o u p l i n g  b e n t :  l e f t  body nio~lnt a t  end o f  s t u b  frame b e n t ,  but  
remained a t t a c h e d ;  2 . 3  i nches  of compress ion t o  ene rgy-absorb ing  
s t e e r i n g  wheel d e v i c e ;  s h e a r  c a p s u l e  s e p a r a t e d  one i n c h ;  s e a t  
backs  ve ry  bad ly  damaged; and r i g h t  p i v o t  p i n  f o r  l e f t  f r o n t  s e a t  
back came o u t .  D i r e c t i o n s  of f o r c e  12:OO o ' c l o c k  t o  V e h i c l e  1 and 
1 1 : O O  o ' c l o c k  t o  V e h i c l e  2 .  

P o s t c r a s h .  V e h i c l e  1 occupan t s  c o n s c i o u s ,  g o t  o u t  of  c a r  
u n a s s i s t e d ,  and went t o  V e h i c l e  2  t o  h e l p .  R igh t  f r o n t  passenger  
of Veh ic le  1 began t o  f e e l  d i z z y  and r e t u r n e d  t o  V e h i c l e  1 to  
l a y  down. P o l i c e  a r r i v e d  i n  2-3 m i n u t e s ,  r a d i o e d  f o r  ambulance 
-. - w l l i c i i  iiLi i v e d  i l l  seven ~ n i n u i e s .  A i i  v e h i c l e  2 o c c u p a n t s  remained i n  
c a r '  u n t i l  ambulance a r r i v e d .  L e f t  f r o n t  door of  V e h i c l e  2 d i f f i c u l t  



t o  open because i t  s h i f t e d  on i ts hinges a t  impact, Vehicle 1 r i g h t  
f r o n t  passenger,  Driver 2 ,  and Vehicle 2 f r o n t  center  passenger 
whose legs  were s p l i n t e d  were backboarded and t ranspor ted  t o  
hosp i t a l  i n  f i r s t  ambulance. Vehicle 2 l e f t  r ea r  passenger 
removed through hatchback; remaining Vehicle 2 occupants removed 
out f r o n t  doors;  a l l  placed on backboards and t ranspor ted  t o  
hosp i t a l  i n  second ambulance. Pol ice  drove Driver 1 t o  pol ice  
headquarters ,  administered the breathalyzer  t e s t ,  then took h im t o  
hosp i t a l  where he was t r e a t e d  and re leased .  No f i r e s ,  explosions,  
o r  environmental problems. Glass and g r i l l  pieces  from both 
vehic les  i n  roadway. T r a f f i c  routed in  remaining open lanes .  

Causal Factors  and Recommendations 

The fol lowing diagram explains  the numbers used i n  the  matrix 
c e l l  column. An a s t e r i s k  (*)  preceding a  number ind ica te s  a  
pos i t ive  f a c t o r .  

Precrash Crzsh Postcrash 

Vehicle 

Environmental 

Matrix Ce l l  Expla na t ion 

Accident Causm t tor  -- 
Pr imar p/Pr inc i p l e  Causes 

Driver 1 overcorrected and crossed i n t o  
opposing lanes of t r a f f i c . ( D e f i n i t e )  

Roadway narrows s u b s t a n t i a l l y  w i t h  no warning 
(width of Driver 1's lane reduced by 2 h  f e e t j  . 
Def in i t e  

Relevant 

Driver 1 impaired by alcohol  (BAC 0 ,08)  , 
(Def i n  i t e )  

Driver 1 unfamil iar  w i t h  roadway and unaware 
road narrows a t  accident  s i t e .  (Def in i t e )  

Driver 1 t a l k i n g  t o  r i g h t  f r o n t  passenger and 
i n a t t e n t i v e  t o  dr iv ing  t a sk .  (Def in i te )  

Seat back l a t ches  of Vehicle 2 held desp i t e  
deformation from c o l l i s i o n  and loading by r ea r  
s e a t  passengers.  (Def in i t e )  

n - - l A : - -  ~ ~ U U L I I ~  W A  - 4  l r - h i n l n  r c l r  r r  s r  2 s2.t hacks m i n i r n i v e d  
insjury-potent i a l  t o  r ea r  s e a t  passengers.  
(Probable) 



I n j u r y  C a u s a t i o n  

Dr ive r  1 d r i v i n g  a t  n i g h t  which made it  more 
d i f f i c u l t  f o r  h i ~ n  t o  s e e  narrowing roadway. 
( D e f i n i t e )  

I n j u r i e s  t o  occupan t s  of both  V ~ h i c l e  1 
and Veh ic le  2 would have been minimized 
had they  used a v a i l a b l e  r e s t r a i n t  systems. 
( D e f i n i t e )  

Recommendations 

Dr ive r  e d u c a t i o n  c o u r s e s  should  emphas i z e  
need t o  wear s a f e t y  r e s t r a i n t  sys tems  t o  
minimize i n j u r y  i n  even t  of an a c c i d e n t .  

Dr ive r  e d u c a t i o n  c o u r s e s  should  emphasize 
need t o  pay at . t .ent ion t o  d r i v i n g  t a s k ,  
e s p e c i a l l y  a t  n i g h t  on u n f a m i l i a r  r o a d s ,  and 
s h o u l d  g i v e  i n s t r u c t  ion  on c o r r e c t i v e  maneuvers.  

D r i v e r s  shou ld  be cau zioned not  t o  d r i v e  
under t h e  i n f l u e n c e  of a l c o h o l .  

I n h e r e n t  danger i n  a b r u p t l y  narrowing t r a f f i c  
l a n e s  s h o u l d  be c l ~ r  s i d e r e d  i n  highway d e s  Lgn., 

A s i g n  t o  warn of roadway c o n f i g u r a t i o n  
change shou ld  be e r e c t e d  on Washtenaw Avenue 
b e f o r e  l a n e s  begin  t o  narrow. 

Redivide  l a n e  wid ths  s o  t h a t  bo th  s o u t h e a s t  
l a n e s  and i n s i d e  nor thwest  l a n e  a r e  9 f e e t  
wide ,  and t h e  o u t s i d e  northwest  l a n e  is 11 
f e e t  wide .  
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I d e n t i f i c a t i o n  

Accident  o c c u r r e d  on Huron S t r e e t  a t  i n t e r s e c t i o n  w i t h  C r e s t  
S t r e e t  i n  r e s i d e n t i a l  a r e a  of c i t y  of Ann Arbor ,  Washtenaw County ,  
Rlichigan, on F r i d a y ,  Llarch 3 0 ,  1973,  a t  1400 h o u r s .  Teenage male 
peciestr  i an  r a n  i n t o  s i d e  of mul t  i p u l  puac v ? h i c l e ,  I n j u r y  s e v e r i t y  
AIS* code 0 3 ,  s e v e r e ,  no t  l i f e - t h r e a t e n i n g .  

Ambience 

0 D a y l i g h t ,  g ray  and o v e r c a s t ,  Temperature 51 , r e l a t i v e  
humidi ty  945, v:ind 5 niph fsom t h e  s o u t h .  Roadway d r y .  

Highway 

kIuron S t r e e t .  4 - l ane  major : ~ r t e ~ i a l ,  42 f e e t  wide ,  no 
d i v i d e r .  New s u r  f a c e  , wc-ll-ma i n t a  i ned  a sg h a l t  ; G-inch-high 
con r e t e  c u r 5  trig<:*, Open roadway, s t r a  i g t  t ,  crowned f o r  d r a i n a g e ,  8 +1$ g rade  in t b l :  w e s t .  No a r t i f i c i a l  1 ig ;h t ing .  Per  q u a r t e r  
m i l e  r a d i u s  of i i cc ident  s i t e :  25  d r i v e w a j s ,  3 i n t e r s e c t i o n s ,  
1 5  u t i l i t y  p o l k s ,  and 50 t r e e s .  Only t h r e e  a c c i d e n t s  o c c u r r e d  
i n  f i v e  y e a r s  on Iiuron S t r e e t  a t  t h e  i n t e ; s e c t i o n  w i t h  C r e s t  
S t r e e t ,  accc:,!-.ig t o  a s e a r c h  of  t h e  \i7actiltenaw County d a t a  f i l e ,  
One o c c u r r e d  In ~ n e  i n t e r s e c t i o n ,  a l l , :  ",,: 250 f e e t  wes t  of t h t ~  
i n t e r s e c t i o n .  None o f  t h e  a c c i d e n t s  invo ~ v e d  p e d e s t r i a n s  . 
T r a f f i c  C o n t r o l s  

Pos t ed  speed  l i m i t  30 mph. 1 n t e r i : i l t t e n t  w h i t e  l a n e  d e l i n e a t o r s ;  
doub le  yel low c e n t e r  l i n e .  S i g n s :  7 '52ccd L i m i t  3 0 , "  "No P a r k i n g  
Anytime"; v i s i b i 1 i t y . g o o d .  No s i g n a l s ,  

Mul i ipu rposc  v e h i c l e ,  1971 Dodge V a n ;  b ronze  e x t e r i o r ;  
odometer ,  24 ,493  m i l e s .  Pe l lnsy lvania  S t a t e  i n s p e c t  ion  s t i c k e r .  
Automatic  t r a n s m i s s i o n ,  power b r a k e s  and po\jler s t e e r i n g ,  upper 
i n s t rumen t  pane l  and a r m r e s t s  padded.  A v a i l a b i l i t y  of s a f e t y  
r e s t r a i n t  sys tem unknov:n. V e h i c l e  w e l l  m a i n t a i n e d ;  d e f e c t s  u~lltnov/n. 
No damage t o  v e h i c l e ,  p e d e s t r i a n ' s  body e u s t e d  s i d e  of v a n ,  
VDI* : 02-RDJi\Y-O. 

* American lt1edical A s s o c i a t i o n  Abbrev ia t ed  I n  j u r y  S c a l e  (AIS) . 
* *  Six- inch-h igh  c u r b s  s t a n d a r d  i n  c i t y  of Ann Arbor ,  Michigan .  

* * *  V e h i c l e  Ccformn t i on  Index ( V D I )  , i n  acco rdance  w i t h  recommended 
pl ~ c t i c c  of v e h i c l e  a c c i d e n t  clcformation c l a s s i f i c a t i o n  a s  s e t  
f o r  t h  i n  SAE Techn ica l  Repor t  J224a .  



' Occupants  and P e d e s t r i a n  

D r i v e r  1,  37 y e a r s  o l d ,  ma le ,  C a u c a s i a n ,  67 i n c h e s  and 135 
pounds. Twenty-one y e a r s  d r i v i n g  e x p e r i e n c e ;  ave raged  45,,000 
t o  50 ,000 l t l i les  pe r  yea r  a s  p ropr  i e  t o r  and t r a v e l i n g  sa lesman 
of s t a i n e d  g l a s s  company. T r a v e l i n g  from r e s t a u r a n t  i n  Ann Arbor 
t o  home i n  Ann Arbor ;  14 m i l e s  from o r i g i n ,  2 m i l e s  from 
d e s t i n a t i o n .  Al though V e h i c l e  1 was borrowed, D r i v e r  1 f a m i l i a r  
w i t h  i t  because  he owned one i d e n t i c a l  t o  i t .  Lived i n  a r e a  s o  
f a m i l i a r  w i t h  roadway. No d r i v e r  e d u c a t i o n .  Good p h y s i c a l  and 
menta l  c o n d i t i o n .  Had consumed one cock ta  i l  b e f o r e  l u n c h .  
U n r e s t r a i n e d .  No i n j u r y .  

Right  f r o n t  p a s s e n g e r ,  41-year-old male C a u c a s i a n ,  69 i n c h e s  
and 169 pounds. U n r e s t r a i n e d .  No i n j u r y .  

L e f t  r e a r  p a s s e n g e r ,  2G-year-old Caucas ian  f e m a l e ,  67 i n c h e s  
and 110 pounds. 1Tnres t r a  i n e d .  No i n  j u r y .  

Right  Yezr p a s s e n g e r ,  4 5  y e a r s  o l d ,  ma le ,  Caucas ian ,  71  
inches  and 190 p o ~ ~ n d s ,  U n r e s t r a i n e d .  lqo i n j u r y .  

P e d e s t r  i.an, 15-year-old Caucas ian  male,  67 i n c h e s  and 125 
pounds. Had been a t  f r i e n d ' s  house;  go t  invo lved  i n  a  f i g h t  
on t h e  side1,valk w i t h  a  r e t a r d e d  boy; i n  zuan ing  from r e t a r d e d  
boy ' s  b r o t h e r  who w a k  coming down s i d e u l a l k  on m o t o r c y c l e ,  dashed 
i n t o  s t r e e t .  Y y s i c a l  c o n d i t i o n  genev-n1l- j  good; no mental  
a b e r r a t i o n s ,   at under s i t u a t i o n a l  s t r e s s .  I n j u r i e s :  t r h v - 5 i ~ i  
comminuted f r a c t u r e s  of r i g h t  femur ,  t i b i a ,  and f i b u l a ;  a b r a s i o n s  
below r i g h t  knee .  I n j u r y  s e v e r i t y  AIS code 0 3 ,  s e v e r e ,  not  
l i f e - t h r e a t e n i n g .  

S t a n d a r d s  

TSPS 14 P e d e s t r i a n  S a f e t y .  P e d e s t r i a n ,  r e a c t i n g  
t o  p a n i c  s i t u a t i o n ,  had o t h e r  a l t e r n a t i v e s  
t h a n  t o  r u n  i n t o  busy s t r e e t .  

D e s c r i p t i o n  

Prec ras t l .  V e h i c l e  1 was westbound a t  30 mph i n  o u t s i d e  la'ne'. 
--, 

P e d e s t r i a n  r a n  southward i n t o  t h e  roadv:ay from n o r t h  s i d e  of s t r e e t .  
D r i v e r  1 d i d  no t  s e e  p e d e s t r i a n  i n  t ime t o  t a k e  e v a s i v e  a c t i o n ;  
p e d e s t r i a n  was not  aware of V e h i c l e  1 ' s  p r e s e n c e .  

C r a s h .  P e d e s t r i a n  r a n  i n t o  r i g h t  f r o n t  f e n d e r  a l o n g  s i d e  of 
van.  V e h i c l e  1 l e f t  10 f e e t  of c o n t i n u o u s  s k i d  masks w i t h  l e f t  
f r o n t  wheel and 10 f e e t  of i n t e r ~ n i t t e n t  sk'id marks w i t h  r i g h t  
f r o n t  wheel .  A f t e r  i n i t i a l  impact p e d e s t r i a n  bounced back and 
rebounded i n t o  r i g h t  f r o n t  d o o r ,  then  f e l l  t o  pavement; came t o  
f i n a l  r e s t  a g a i n t  c u r b  f a c i n g  e a s t  abou t  10 f e e t  from l a s t  p o i n t  
of impact \ ~ i t h  d o o r .  S u r t a  i n e d  t r a n s v e r s e  comminuted f r a c t u r e s  
oi. r  l g h t  femur , t i b i a ,  anti f i ' u ~ l i i i ,  h i ~ i i  i t b L ; l ~ i ~ i i ~  j u s t  ';c?c::' 



r i g h t  knee from impac t ing  van.  No damage t o  v e h i c l e .  

P o s t c r a s h .  Tax i  d r i v e r  who w i t n e s s e d  a c c i d e n t  c a l l e d  p o l i c e  
and ambulance.  Both a r r i v e d  on-scene i n  t h r e e  t o  f o u r  m i n u t e s .  
A t t e n d a n t s  checked i n j u r i e s  and v i t a l  s i g n s ,  s p l i n t e d  l e g ,  
p l a c e d  p e d e s t r i a n  on backboard and t r a n s p o r t e d  h i m  t o  h o s p i t a l  
where he was a d m i t t e d .  P e d e s t r i a n  c o n s c i o u s  on s c e n e ,  semi- 
consc ious  i n  ambulance from shock .  No f i r e s ,  e x p l o s i o n s ,  env i ron-  
menta l  problems,  o r  d e b r i s .  P o l i c e  d i r e c t e d  westbound t r a f f i c  around 
Veh ic le  1 which had come t o  r e s t  i n  o u t s i d e  westbound l a n e ,  then 
moved van hround zorner  a t  i n t e r s e c t i o n  w i t h  C r e s t  S t r e e t .  

Causa l  F a c t o r s  a n d  Recommendations 

The f o l l o w i c g  diagram e x p l a i n s  t h e  numbers used i n  t h e  m a t r i x  
c e l l  column. An a s t e r i s k  (*)  preced ing  a  number i n d i c a t e s  a  
p o s i t i v e  f a c t o r .  

P r e c r a s h  Crash P o s t c r a s h  

Human 1 1 1 2  I 3 1 
J 

Voh i c  l e  6 

Env ironiner,ta 1 9 
4 

Matr ix  C e l l  Expla na t ion  

Acc iden L Causa t i o i ~  

P o s t c r a s h  F a c t o r  

Recommendation 

Pr  imary/Pr i n c  i p l e  Cause 

Teenage p e d e s t r i a n  d a r t e d  i n t o  s t r e e t  w i t h o u t  
check ing  f o r  t r a f f i c  c l e a r a n c e  and r a n  i n t o  
s i d e  of  van .  ( D e f i n i t e )  

Re levan t  F a c t o r  

P e d e s t r i a n  h a d  been f i g h t i n g  on s idewalk  and 
was f l e e i n g  p a n i c  s i t u a t i o n .  ( D e f i n i t e )  

Ambulance response  and t r e a t m e n t  good. 
( D e f i n i t e )  

S a f e t y  programs shou ld  emphasize need f o r  
p e d e s t r i a n s  t o  be ex t remely  c a u t i o u s  when 
e n t e r i n g  a  s t r e e t ,  e s p e c i a l l y  a  h e a v i l y -  
t r a v e l l e d  roadway l i k e  Huron S t r e e t .  
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Ac:c.ide!~ t oc;cuss:ed otl I I j  ch igan Avt: nue (US-12) , 300 f e e t  u l ? c t  

cbf i n  t r i ' r c c t  icn Y ; ~ I  11 US 2 3 ,  i n  a co:,i:i:.crc i n 1  n r e a  of Pj.i t s f  ie;:! 
, J . o ~ ; n s ! ! i . ~ ~ ,  I : '~nstlt~:ti 11,;; County, : . I ichigan,  011 E'r idag,  lipr il. 13, 1973 
a .  1 o . T:?rcn pacc;cl.lt;j;er c a r s ,  cha j.n r e a c t  i o : ~  rear-end 
c o 1 l i s l o ; i .  1 n . j ~ ~ ' )  s e ~ : c r i . t y  XIS* cod? 01.  minor .  

0 C l f . - , n r ,  c;u~.lnj. cir?y; tcnjpe~atur . ' t  45 r e l a t i v e  I : u n ~ i c l i t y  3 0 9 ,  
\\.ind I.!! !,;pt; i:roi: i h e  nort!ie!ast. Ilo:!d\:;ay d r j7 .  

\ * .,: icl i igan r!L:e at: acc ir1en.t loc: L ;on j.s 3G-Eoot-;::idi? 'c hree- 
l a n e  !,::' -i QJ., nr l'el i n l ,  no clividi-r.  E U I  f ~ d 1 :  ;:;el 1 - t rave l  l e d ,  ~ i e l l -  
111s i i ~ i a i  nccl conc~~c . t c . .  Ro:?tl cclqc 6-foot-~il i  Ge a s p h a l t  e l~o i : l de r s .  
Po;iri~,t;:y .:.i: T -r ! !  , 1 0 ( 2  i c - n 0 fro!; t?!e ' i ~ t . ~ . t .  
Xo n l -  t  i r  ic i .3  1 11.2 1-11 i n g .  l i i t h i n  a cju:!r tc:,-:ili.lc r a d i u s :  six 
d r  ive~:(ays,  o : ~ t ,  i s ~ ~ c r c t i a i i g c ,  P i v c  u t i ' :  1 ,: r.;)les, no t r e e s .  A 
t o t a l  :,f- 39 accidcn!~: v;nC f ~ i i ~ ~ d  i n  t h e  f i ve -yea r  \:'ashtonrlw County 
d a t a  ~ J ~ S C  fo;' t h e  i n t e r s e c t  jon of.' 3;i.chigan Avenue (US-12) v ~ i  t h  
US-23 nr , t l  :be a j - e a  olie t o  t h r e e  I~l~.nclr 'cd  f e e t  we$r of t l ~ c  i n t e r -  
s e c t i o ! ~ .  There v;?r e f ivc  s i n g l e - v e h i c l e  a c c i d e n t s ,  29 1,\i1o-vehicl?, 
f ou r  t11rc.e--vehici e !  and one f o u r - v e h i c l e .  Rear-end (1.6) and 
r i g h t  ~i lg!e  (13) were t he  niost f r e q u e n t  a c c i d e n t  con i i gu ra  t i o n s ,  
w i t h  the o t h e r  c a t egn r  i c s  d i s t r  i b u t  etl over out-of -coiltro2 (S)' ,  
s i d c s - c i p e  (4) , a n d  \lead-on (1) . Using a n  approxir~la ted AUT of 2 ,  OC2O 
( i \ j ~ ' l '  ~ : ? \ ~ c l ?  its ue-t:5.ze!l 1,i'l)i) to 3 ,  0a3) , t he  a c c i d e n t  r a  tc? would be 
abni; t c*-,c ~ e ' r .  c ~ c . . ~ ~ ;  L O O ,  ( i i ) O  \iehicl.p:j. 

TraEf i c :  Controls  - - ..------.. 
6p: :ed l i m i t  i s  posted a t  4 5  mp!:. Sol i d  whi te  cdge clel inea to r : : ;  

so'l . id ! r c ~ l i o ~ ~ ;  ce11tc.:~ l i n e  f o r  r::es-tbound t r a f f i c ,  internlj . t t ;e~:i  yellow 
cente!. 1 ine f o ~ '  c : i r ; rhou~~d ~ ~ a f f i c ;  I:O p:zvernrnt r!larlriiig between 
two nf;:: i b o ~ i u d  li .~;cs. Y i c i b i l  i i g '  of pnvcment mar!;i.ugs worn. "One 
\Yay , l t  :;l?c.eci l i i n i  t , d i r e c t i o n a l  , a n d  r o u t e  nulnbc~: s i g n s .  No 
s i g n a  1s .  

Vehic le  1 . ynsFc i lgc r  c:i l ' .  1970 Ford !,ins t ang  F a s t b a c k  2-door 
sedan :  o r l o ~ x ; t ~ r .  *!2,>33 ~ , ~ i i c s ;  b l u e  e s t ~ 1 ~ i o s .  h l a c l ;  i n l - e r i o r .  Ti9 

j.l~tlicnli.oll ol' v c ~  j c . ~ e  in : .pcct jon ( p e l m i o d i c  moloy v e h i c l e  i l l ~ p e c t i o l l  
-a*--.--- --- 

* .Arncrican ?Jcclical ,!ssocil?t-fon A b b ~ ~ v i a t c : d  In jury S c a l e  (AIS)  . 



not  rcqu i r ed  i i ;  11 ictiigan) , Autolrlnt i.c tran$;l;mias ion ;  no power 
accescor  i e s  ; p 3 d d i . n ~  on upper  i n s  trti111e11.t pariel,  s u n v  i s o r s ,  and 
armre~t : - : ,  L a p  b c l t s  and upper t o r s o  r e s t r a i n t s  a v a i l a b l e .  No 
veh i c l e  defect:; observc:cl. Las t  recorded rr-,zi.~ltenance al: 32,594 
miles on August 2 1 ,  1972, includeci new b a l l  j o i n t s  and s t e e r i n g  
linlingc. Fson l a 1  damngc: i n c l u d e d  15  iilches of shee t  rileta 1 crush;  
hood 1a.i-ch jan:!ied; hoc;d, hu~tipcr, r p l z s h  pail, and r i g h t  f r o n t  fender  
dama::eci. V D I *  : 12-FD'?1';.-2 . 

Vehic.ie 2 .  Favscngar c a r ,  1966 B u i c k  Skylark c o n v e r t i b l e :  
oclomctc!r, 92 ,834  ~ n i l e s ;  11l.ack e x t e r i o r  anc! b l a c k  convc-I-tible t op ,  
i8ed i n t 2 r  i o r  . I?(. i t i d i c a  i ion of  ~ e h j . c l e  ir~!:;!c.c t ion .  Automatic 
trcs ~,i.,!~;.iss ,<.. ic,n;  115 ' 2r ~'t'ee3, in?;; U : I ~ ~ C ~ Y '  i t istr~:~.ie!ii:  pznel., eullv i so s s  . 
arid ?!:11:rai:ts pnc:ccd. La:', b r . l t s  oiily a v a  j.1 :il)!c!. Very l i t t l e ,  i f  
ally, Lra!te f l c i c l ;  bi-nl:c ii;i:d~l l!<ci~t ;ilincjst 1.0 ti:c f l o o r :  lcfl :  r e a r  
t i r e  ilij?d, 1/32 I n c l l l  tretlc;. )la i l~ tennt ice  ui,!;i;o~s\':~; wife  s a  id brakes 
hat1 beel: seplr!ccc: two 1i:3!1 t h s  c a r  l i e r  . F o u ~  iilches of f ~ o n t a l  
s l leet  li?c t a l .  ci-ur t , .  c'i;r;iagc1 t o  bumper n n d  gr-i 7 1; r e a r  c!nlii?.ge t o  
bul;lpct', t ~ u t ~ i t  i.i..l, 1.ef t auarze r  p:lnr?l; fut:l 1.eak;tgc: f18m dama[;cd 
f u e l  tenlr . V J J :  O(i-3D:;i',-.2 (pr i.;:!:.:-y) : 12.-i'I?l:iY-.I ( ?econdnry) . 

\'c!iicl.e 3 .  I),",ssen;.yr c a r ,  lO71 :icrcu:y Coup;ar 2-door hardl-op; 
odon!etel'? 35,2:213 m i l e s ;  m c t n l l i c  b l u r  e x t  :ric)r wi.Lh black v i . ~ : y l  
t o p ,  b l u e  i n t c r  i o r  . K O  j nd i c :~ t i on  c1-I' vel l ic lc  inspec t  i on .  
i5uto1rla I j.c ts?.~?r;:i,;; ~s ion :  pnr:cr bl -akcs  a i ~ d  !,c':v;er s t e e r i n g :  upper 
i 2 : :  , I . . I .  i d  1 : i d  L,::p b e l t s  aiid 
i lppe l  t (?i  ?:'-I I c-'. i : ' r . i  nt::: i ; ;c;tall .cd. No ve!:icle d e f e c t s  obse~ve r l .  
L s s t  I ~ I , \ , L  (:r;L; i - l r l  i i~ tenai icc  a t  30,064 I\.'-:" on January 2 3 ,  1972 
incl~~c!ocl o i l ,  11.1 ,ricn"ij.on, and o i l  f i l  t c r  . Ciunpe~, trunl; l i d ,  and 
r i g h t  qu:irtcr i:?'lel dn~i~,?.i~:i.d; f i v e  i ~ ~ c h e a  of r e a r  end s ! ~ e e t  metal  
.crush. 'V1j.C : -BDXl ' i - l ,  

Occupants  
-a--- 

Driver 1 , I-, J-ye3.r-old Caucasian female ,  62 inches  and 95 
pounds. Dr i\7tl?.::; f o r  two yea r s ;  I. imi t.ed exper ience  f i r s t  yea r ,  
averaged 15 ,  S!;0 xi!-cs 1:tsI: year . Travel. il-.:;. P I ' O I ~ I  appoi:~trnents 
and v i s i i . i ng  11.: Inn Arbo~ '  t o  home i n  S a l i n c :  four 1ni1.e~ f  yon1 
o r i g i n ,  f i v e  niil:?s from cl2stiua.L i on .  Fami 1 j . a ~  w i t h  v e h i c l e ,  
accuii!ulateri 1 5 . i r l 0  n ; i ' l c s  on i - L  i i l  ouct yea r .  Ili'ove ro2t.e four  
t i~:!es n w c k .  !I?d enl'ollecl i n  h i g h  school sun::ner sess ion  d r i v e r  
educa  tic,^^ c o u r r c ,  but t i i c i  nol: co;nplctc i t .  Phys ica l  cond i t ion  good; 
~~;en?:!i ~ o ~ i d i  t lo!] poor , No blood alcc;hol.; !t:trl talcen mcthado~le day 
h;r:for.c :iccidenT. I:n~i:r I - ~ a  il-icd. In j:~ry: so l ' cnces  t o  tleclr from 
~ i \ i ~ i p I ~ ~ l i .  I u j u l ' y  s e v e r i t y  ?,IS code 01 ,  minnr.  

I?rjvcr 2 ,  26 years o l d ,  131acl.;. niale, 69 inches and 174 
pouiic?!.;, Ten ye:+r  s d r i ~ ~ j n ; ;  e spc l . i encc ,  avej  agecl 20,  000 mi les  a 
y c z ~ .  D1,iving :'!'lo:a honie in Ue l so i t  t o  wol 'k  a t  Ford P l an t  i n  
S a l i n c ;  40 miles f ~ ~ o m  o l ' ig in .  4 n i i l  c s  f ~ o m  c1cstit:a t ion .  Fami l i a r  
w i t h  ~ r l h i c l e ,  ]):id dr ivcn  i t  30 .000  nii1.e~ i l l  one yea r .  Faini l iar  
w i t 1 1  roacl::.ny. !\;id il,a\!eic;.il i t  t i ~ i c e  dni1.y f o ~ ,  one iiionth. No 

- , cecd me!:+.?! ?-!LC! n I 1 ~ ~ i r . a  A- --.' - - 1 cbnnd i t- i o ; ~ .  No blooci 
..C 

+ Vc!l j  c1.c DcEo, ;# :a t  j on I~lclcz: ( V D I )  , i n  accorctance w i  t h  secommcndcd 
p r n c l  ictl  of . i i \ ' :  ! c : l c  nc:cidr.n t cLeJ o1'111at ion c l a s s i f i c a t i o n  a s  s e t  
f'ol'tti I il S!\l< ? *  ; llllical Kcp0l.t J2i:.I:i . 



a l c o h o l .  U n r e s t r a i n e d ,  I n j u r y :  s o r e n e s s  t o  c h e s t  from impact ing  
s t e e r i n g  wheel .  I n j u r y  s e v e r i t y  AIS code 01 ,  minor ,  

D r i v e r  3 ,  27-gear-old Black female ,  64 i nches  and 127 pounds. 
Seven y e a r s  c l r iv ing e x p e r i e n c e ,  averaged 2 , 0 0 0  m i l e s  per  y e a r ,  
Dr iv ing  from home i n  Y p s i l a n t i  t o  work a t  Ford P l a n t  i n  S a l i n e ;  
5 m j l e s  from o r i g i n ,  4 m i l e s  from d e s t i n a t i o n .  F a m i l i a r  w i t h  
v e h i c l e ,  had d r i v e n  i t  over 2 ,000  m i l e s  i n  one y e a r ;  t r a v e l e d  
roadway t w i c e  d a i l y .  No d r i v e r  e d u c a t i o n .  Good p h y s i c a l  and 
1f1e11tal c o n d i t i o n ,  Nc blood a l c o h o l .  U n r e s t r a i n e d .  I n j u r i e s :  
neck s o r e n e s s  and p s i n  t o  r i g h t  sho?.lder from ~ v h i p l a s h ,  l o w e r  back 
pa in  from f o r c e  of impact .  I n j u r y  s e v e r i t y  AIS code 01 ,  mj.aor. 

S t a ! ~ d a ~ d s  -.--*-.-.*-.- 
. . 

T h c  fo l l cv ,  ili;: : : , Io~ .oY Veh  i c l u  I)ro@r;!r;i St.:? ~ i d a r d s  (\IIr?S) an.d 
Tref f i c  Saf  e ~ y  P.~'c$s.am S t a n d a r d s  (TSPS) wQre s p e c i f i c a l l y  
r e l e v a n t  t o  this CYi.C.  

lI\?PS 105  Hydrau l i c  Brake Systeic::,--Passenger C a r s .  
Veh ic le  2 had poor braka peda l  p r e s s u r e  due 
t o  l o v  brake  f l u i d  l e v 2 1 ,  poor o v e r a l l  
v e h i c l e  maintenance .  

TSPS 4 

TSPS !5 

TSPS 12  

rrsPs I 3 

Head Res t ra in t s - -Passenger  Ca r s .  Veh ic le  
2  had no head r e s t r a i ~ l t s  (Veh ic le  2 prcs tanclard ,  
no i n j u r y  t o  Driv:er 2 ) ;  V e h i c l e  1 and Vch ic lc  
3 had head restr.:,:ints, bu t  D r i v e r  1 and Dr ive r  3 
s t i l l  rece ivci '  - i ; ; i i p i a ~ k  i n j u r y .  

F u e l  Tanks,  Fuel Tank  F i l l e r  P i p e s ,  a n d  Fue l  
Tank Conncc t ions--Pas:.enger C a r s .  Fue l  tank 
on Veh ic le  2 ( p r e s t a n c a r d )  damaged and l eaked  
f u e l .  

Dr ive r  Educa t ion .  C ~ I v e r  e d u c a t i o n  c o u r s e s  shou ld  
ivarn d r i v e r s  t o  be a l e s t  w h i l e  d r i v i n g ,  e s p e c i a l l y  
w h i l e  d r i v i n g  under s f  r e s s  ; a l s o  e d u c a t e  d r i v e r s  
t o  weair s a f e t y  ~ . e s t l - ?  ltts (~:olle o i  d r i v e r s  
r e s t r a i n e d ,  bu t  d i d  l ? o t  a f f e c t  t h e i r  i n j u r i e s )  . 
Driver  L i c e n s i n g .  Thtare is n need t o  i d e n t i f y  
problem d r i v e r s  ( such  a s  D r i v e r  1)  and make 
reeduca t  i o ~ t  yrogr;\n:s .1.\ra i l a b l e  spec  i f  i c n l l y  
gea red  Sol' 1 , c h a b i l i l  a!. i o n .  

Highway Design,  Cons tl 'uc t i o n ,  and Maintenance.  
1:oadwcty e t a c c  iden1 l o c a t  ion  had poor gcometr i c  
d e s i g n ,  ant1 l.r'ucE; s t o p  driveway was t o o  c l o s e  
t o  expressmny e s i t  ramp.  

T r a f f i c  C o n t r o l  Dev ices .  There  is no s i g n i n g  
on :ilicbigan :Ivcl!~le t,o warn d ~ i v e r s  of t .rucks 
c ro~s i l i : :  f 1'0111 t h e  trucl;  s t o p  t o  t h e  expressway 
c n t s a n c c  r a m p .  



nsscr i p t  ion 
-, 1 ---- 

Prec~i1:;ll. V e h i c l e  1 \l:cstbo~ind a t  38 mph (based  on s k i d  marlrs ---. .-- 
and i m p ; \ ~ ~  sperjd e s t i m a t e )  ; Vehic l e  2 a n d  V e h i c l e  3 westbouild and 
s1:cpped; a l l  i n  i n s i d e  l a n e .  \ % e h i c l e  2 and Veh ic l e  3 had b e e n  
s topped  s u v c r a  1 sec:c~nds,  took no e v a s i v e  maneuvers ; Dr ivex 1 
braked and s l i d  40 Eect  l e a v i n g  40 f e e t  o f  s k i d  marks w i t h  
t i r e s .  D r i v e r  1 's  i l i ~ b i l i t y  t o  s t o p  i n  s u r e , c l c a r  d i s t a n c c  a 
v j . o l z t i o n  of t r a f f i c  lay; .  

C r a s h .  F ror , t  end of Vc!ij.cle 1 iliipacted r e a r  e n d  of \ ' e l , i~ ; c  2 
*-----I 

a t  est-i!na.i-eci Sifipact. speed  of 2 5  ~nph;  i x p s c t  moved V e h i c l e  2 fol,\ynl.c 
2nd  YehicJc-: 2 ' s  f?.0:;2 cl-icl 8i:'\lck r e a r  end of \:ellicIe 3 .  Dr ive r  
1 t.kisown jf:,.!*,.,a~td ,111~3 s\~fit:j.ii;~.d. s o r e n c s s  t o  neck from whj.pIash; 
Dr ive r  2 I c-anin: foi-wnrd sligciit l  y :it i n ~ p n c t ,  YGni; j o l t e d  l u c k ,  tl:?~-, 
\:;eat; i n t o  s t c , &  - l , l i ~ : ;  * :..!)eel at:d hiid s o r e ~ ~ e s s  t o  ches t  .;yon1 j1n~actiil:;r 
s t e a r  i ng  \!/ i i~el ; 1)r ' i ~ ~ e : .  3 i~!ipcll .ed rea~:warcl, tiles1 ~:ei)~ul?diid forwa;:d 
2nd suf  feed liec!; r:orc:ncss nnci pa j.n Lc: r i g h t  s h o u l d e r  f Y o:n . . kil jplas!: .  aria Io;i-:1. h:!.cl: ijaili :Cram foi.ce or" ip-. t ,F ,c t .  Veh lc l e  1 h a d  
1 5  inches  of f r e n i a l  sliest: ;!;eta1 C Y U S ~ ~ ;  hood i::'ich jn~nmeci; hoc~cl, 

-, . b ~ i ~ i p c ~ ,  EIJJ.?,": :/31-~, :iii:! i. l ;". p L i  t: f 1'01lt IC:;I<ICY da1ili.t Z C ~  , Vehicl  c 2 
had f o u r  j.;~cl~t:z c.t f ~ . n : ~ t r ;  I. :s!.~cet !::e t a l  c ~ . L I s ~ ~ ,  ci:!r;lagc t o  b\. i i i~pe~ 
a n d  g r i l l ;  L , P : , I ~  in;:~::;c t o  I > u ~ ; l i ; ~ l ~ ,  tri;?!: l i d ,  l e f t  qua r t c l -  p a n e l :  
f u e l  lealied from 6:inlnged j'uel. tanl i .  On V7hic i e  3 ,  t ~ u n i p c ~ ' ,  trunl: 
l i d ,  ancl 1-i.:,llt cl~:;1-te~ pane l  clafiiagcd; i i v e  inci:es of  r e a r  end 
s h e e t  rrict:il. c..i*ii?i?. Ilirec:i.r,!ls 01 fol8[+c 1 2  :00 o ' c l o c l ~  t o  Vehicle I .  
12:00 oTclo:c:l: a!-rF! 6: C;O o'cl;,cl; t o  Yel:jcle 2 !  31,ti 6:00 o'cloc!t  t o  
V e l ~ i c l e  3 .  

Postc1 ,ash .  Nearby g a s  s t a t i o n  a t i e n d a n t  c a l l e d  p o l  i c e .  ..----..- .-- 
C r u i s i n g  s z . n t e  p o l i c e  on-scene i n  one o r  two :xinutcs bi1.L d i d  not  
i l lves t  iga  ie ~ c c i d e t l r :  :lashic-~inw Couilt;- S h ~ r i f  f ' 2  ~ 1 c p u t i . c ~  
a r r i v e d  i n  f i v e  n ; i n u t c s ,  a!iibul:,nce i n  s even  o r  e i g h t  m i n u t e s .  
Dr ive r  2 and Drivel- 3 e:titecl t I~en ! se lves ;  D r i v e r  1 remained i n  c:;: 
and mas ve ry  s t i f f .  A t t e n d a n t s  Sea red  D r i v e r  3. had necli in ju$y  
s o  used stloll .  b;iclrt~oard t o  e x t r i c a t e  her f'ro:n c a r .  Dr ive l t  2 a ~ <  
D r i v e r  3 d i d  n o t  r e q u e s t  1 i i ~ d i ~ a 1  t r e n t n ~ e n t ,  b u t  few d a y s  l a t e r  
DX j,-der 3 s:>,,;i d c i 2  :4c)r ';jecal.~ ,,c of  s o r e  1;::clr. Ds i v e r  1 tr.?;~;:pol.ted 
t o  h o s p i t a l ,  t r e ; . t e d ,  and r c l e n s e d ;  d e s c r i b e d  as s t i l l  sha l ; en  
by acc j .dent  and s u f f e r i t ~ g .  !tii?.ci p s y c t : ~ ) l ~ g i c a l  s ~ ~ D c ! ; .  NO f i r e ,  
e x p l o s  iolls. o r  env ironmeil t a  I. p i  oblcn!:; . Dcbr is in roadway 
consisted 01 g r i l l .  p i e c e s  a n d  g l a s s  irom Vehicle 1, r ad i z t to r  
f l u i d  le:?kn;e f ~ o : n  Vth ic lc !  1 anci \Tc t~ jc l e  2 ,  a ~ ! d  s m a l l  f ue l  
l eakage  froni Veh ic le  2 .  Pol . icc  d i r e c t e d  t r a f f i c  i n t o  open e a s t -  
bound l;i~!c.s, a l . t e r i ln  t i n g  betnuen eas tbound  and :\ les.t l~o\~l~G t , r a f f  i c .  

Cou?3i?l Fac tuss  aild Recom!nend:i t i ons  --.-,-------- --- 
The  fo'l 1ovi ; ig  j:ciiegra~:i c s p l a i n s  t h e  n i imbe~~s  U S ~ - ( 1  i n  .the m a t r i x  

c e l l  coluitin. An ns.;tei isl< ( * )  pl7ecec1it;~ a nnurnl~cl' i n d i c a t e s  a 
p o s i t i v e  f ' e c t o r .  



Precrash Crash Pos tcrash  

Human 

Vehicle 

Environmental 7 

C e l l  Expla na t ion - 
Accident Causntion - - - -  

Pr i l ~ ~ a r v / ~ r  i n c i p l e  Causes 

In jury  C ~ u s a t  iou --.- 

Driver 1, unable t o  s l o p  i n  s u r e ,  c l e a r  
d i s t ance  , renr-ended Vehicle 2 which w a s  
stoppcd i n  t ~ z f f  i c  l ane  (Def in i t e )  

Vehicle 2 moved forwal'd b y  Vehicle 1 and 
s t ruck  r e a r  end of s t ~ l y p e d  Vehicle 3 .  
(Def i l l i t c )  

Re l e v a n t  Condit ions 
Il---II 

Driver 1 i n a t t e n t i v e  f;o d r i v i n g  t a s k ,  d i d  not 
observe s t o p p c d  vchi.cl.cs i n  time to  avoid 
c o l l i s i o n .  (1)cJ: i l ~ i t e )  

Driver  1's poor m c n ~ u  J condi t  ion impa i r ed  
d r i v i n g  a b i l i t y .  ( P r o ~ ~ a l ~ l c )  

Prolonged drug use im;~ai red  Driver  1 ' s  
d r i v i n g  a b i l i t y .  ( P r c b a b l z )  

Truck s t o p  loca ted  ayross  from expressway 
ent rance  ramp which s ~ c c e s s i t a t e s  veh ic l e s  
s topping  on higli\vay w'li7e t rucks  c r o s s  t o  
on-rrialp. (Dcf i n i l e )  

No s i g n i n g  t o  ind ica t  ? t ruck c r o s s i n g .  (Def in i t e )  

Drivcrs  1, 2 ,  alld 3 were unrest18ained ( r e s t r a i n t  
usage would not  have a f f e c t e d  t h e i r  i n j u r i e s ) .  
(Def in i t e )  

Driver 2 leaned f o r w a ~ d  and re laxed  when he 
became aware of the impending c r a s h ;  t h i s  may 
have prevented whiplash,  (Poss ib le )  

Head r e s t r a i n t  i n  Vehicle 3 d id  not prevent 
whi.plasli in,ju13y t o  Drives 3 (Driver 1 a l s o  
s ~ ~ s t a i i l r i i  si i i k i l i  i ~ i l i p l a ~ l i  even ~ { i t h  head 
r e s t r a i n t ) .  ( D e f i n i t e )  



P o s t c r z s h  Fac t o r s  
---.--.---.-- 

*3 A n ~ b u l ~ n c e  a r r i v a l  prompt and  t r e a t t n c n t  e f f  i c i e u t  
and a p p r o p l ' i a t e .  (Def i n i t c )  

Rup tu red  f u e l  tnnl,: i n  V e h i c l e  2 a n d  f u e l  l e a k a g e  
caused p o t e n t i a l  f i.re llazal d .  ( D e f i n i t e )  

I d e n t i f y  probl.em d r i v e r s  s u c h  a s  D r i v e r  1 
( t h r e e  a c c j d e n t s  i n  one  y e ~ i r ) ,  and  e s t a b l i s h  
d : + i v c . ~ ~  r e e d i ~ c a t  f e n  progr:a;i::; d i r e c t e d  a t  
r c h w l t i l i t - a t i n g  t h e  i l i d i v i d ~ ~ a l . .  

Edt!c:li.c t h e  p u 1 1 l . i ~  t o  u s e  a v a i l a b l e  rest-raj.1,-t 
5 ~ 1 ~  t e v s  , 

R e e v a l u a t e  head  r e s t r a j n t  e f f e c t i v e n e s s .  

I n s t a i l  a d e q u a t c  s i g n i n g  t o  warn of t r u c k s  
C Y O S S ~ I I : ;  l " j 7 ~ i n l  t i ' l l ~ k  :;TO[> t o  expJ7essivay 
en tra!:cc ricrnp. 

Rede:si:;n t r a f f i c  f l ~ v l  p a t t e r n  a t  t r u c l ~  s t o p  
s o  t h a t  t r uc l r s  \r.r;uld ::o 5.11 dri.vemap n e a r  e x i t  
i - a r ~ p  I ; ! ; ( !  -?:o~~.ld ? 3  o u t  drj\,e7:;ay aclross: from , 

€ ~ l l t Y i ~ I , C ~ ~ ?  ra111p. 
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CASE #AA-353 
CASE SUNBIARY 

I d e n t i f i c a t i o n  

Accident  o c c u r r e d  on West Stadium Boulevard 20 f e e t  west  o f  
South  Main S t r e e t  i n t e r s e c t i o n  i n  a commercial and scl iool  zone a r e a  
i n  c i t y  of Ann Arbor,  \\'ashtenavi County,  Michigan on F r i d a y ,  A p r i l  1 3 ,  
1973 a t  1611 h o u r s ,  Passenger  c a r  and m o t c r c y c l e ,  head-on c o l l i s i o n .  
I n j u r y  sever i .  t y  AIS* code 03,  s e v e r e ,  n o t  ?. i f e - t h r e a  t e n i n g .  

0 C l e a r ,  sunny day;  t e m p e r a t u r e  42 , r e l a t i v e  humidi ty  37%, 
wind 10 mph from n o r t h w e s t .  Roadway d r y .  

Highway -- 
1';est St?cli uni Boulevard a t  p o i n t  of irnymct is 57-foot-wide 

major a r t e r  i~ 1 : f ~ u r  l a n e s  p l u s  c e n t e r  lane f o r  l e f t  t u r n  o n l y ;  
no d i v i d e r .  S u r l c c e  !\;ell-t ,ravel.led a s p h a l t  ; road edge 6-inch-high 
c o n c r e t e  curbs . + *  Eor?d~!lay s t r a i g h t  3 e v e l .  crowned f o r  d r a i n a g e .  
Within quarter-mi?e r a d i u s :  5 d r  i v e w  ys,  1 i n t e r s e c t i o n ,  S u t i l i t y  
p o l e s ,  aild 2C t:,.es. The W a ~ h t e n - . ' ~ ~  C'c:::: L y f ive-year  f i l e  \;;as f l l  t c r e d  
t o  i n c l u d e  a c c i d e n t s  oil \Vest S tadlum uou~e:7ard from t h e  i n t e r s e . . ~ i v i l  
w i t h  South :,lain S t r e e t  t o  20 f e e t  west  of ;he i n t e l - s e c t i o n .  Twenty- 
seven a c c i d c ~ t s  were found.  The Average D ~ i l y  T r a f f i c  (ADT) is 20 ,000 ;  
t h e r e f o r e  one out; of about  eve ry  1.,352,000 v e h i c l e s  is invo lved  i n  an 
a c c i d e n t .  A l l  were two-vehic le  a c c i d e n t s  excep t  one which was 
a s i n g l e - v e h i c l e  a c c i d e n t .  Acc iden t  coc2i:;urat ions  were d i s t r i b u t e d  
over  r i g h t  a n g l e  ( 1 2 ) ,  rear -end ( l o ) ,  kip32 on ( 3 ) ,  s i d e s w i p e  ( I ) ,  
and c o l l i s i o n  w i t h  p e d e s t r i a n  ( 1 ) .  One achsident o c c u r r e d  10 f e e t  
\!lest of t h e  i n t e r s e c t i o n  and t h e  rest  took p l a c e  d i r e c t l y  i n  t h e  
i n t e r s e c t i o n ,  s o  t h e r e  were no p r e v i o u s  a c s i d e n t s  e x a c t l y  a t  t h e  
p o i n t  of impact of' t h i s  c a s e .  

T r a f f i c  C o n t r o l s  

Pos ted  speed  1 i m i t  35 1i113il. S o l i d ,  w h i t e  l a n e  d e l i n e a  t o r s ;  s o l i d ,  
y c l l o ~ r ,  double  c e n t e r  l i n e s .  O t h e r  pavemeilt nlarliings inc luded  t u r n  
a r r o w s ,  word lrONLl.T, t r  and p e d e s t r i a n  c rosswalk  i n d i c a t e d  by wide 
w h i t e  l i n e s .  School  c r o s s i n g  and no p a r k i n g  s i g n s ;  s i g n s  on hanging 
t r a f f i c  s i g n a l  g i v i n g  l i g h t  clesignat  i o n s .  l lodern,  m u l t  i -phase ,  
t r a f f i c - a c t i v a t e d  t r a f f i c  s i g n a l s ;  oue s e t  of t h r e e  3 -co lo r  l i g h t s  
each  f o r  nor th - .  s o u t h - ,  a n d  eas tbound  t r a f f i c ;  s e t  of  f o u r  3-color  
l i g h t s  f o r  ~ e s t b o u n d  t r a f f i c .  

Yeh ic le  1, m o t o r c y c l e ,  19'11 ~ o n a a  1.75 Scl  arn'uier ; ird;lv~it.liei. 3,014 

* Amer i can  l i e d i c a l  Associa  t i o n  Abbrev ia ted  I n j u r y  S c a l e  ( A T S )  . 
* *  Six-inch-high c u ~ b s  standa1.d f o r  c i  t; qf  Ann Arbor ,  h l ichigan.  



m i l e s ;  burn t  orange w i  ti1 b lack  a c c e n t  s t r i p e s  . No v e h i c l e  i n s p e c t  i o n .  
Mainta ined r e g u l a r l y  by Honda d e a l e r .  Damage t o  f u e l  t a n k ,  f r o n t  

' f o r k s ,  and h a n d l e b a r s .  No VDI* f o r  m o t o r c y c l e s .  

Veh ic le  2 ,  passenger  c a r ,  1971 C h e v r o l e t  Vega Hatchback; odometer 
1 4 , 0 3 1  m i l e s ;  r o b i n ' s  egg b l u e  e x t e r i o r ,  b l ack  i n t e r i o r .  Automatic 
t r a n s m i s s i o n ;  no power a c c e s s o r i e s ;  upper ins t rument  p a n e l ,  s u n v i s o r s ,  
and a r m r e s t s  padded. Lap b e l t s  and upper t o r s o  r e s t r a i n t s  i n s t a l l e d .  
Maintenance unknown .  D r i v e r ' s  door damaged and i n o p e r a b l e  from 
prev ious  a c c i d e n t .  Daniage t o  f r o n t  bumper, lower s p l a s h  pan,  and 
g r i l l  a r e a ;  12 inches  f r o n t a l  s h e e t  m e t a l  c r u s h ,  Damage to  l e f t  
s i d e  was from p r e v i o u s  a c c i d e n t .  V D I :  01-FCEN-2. 

Occupants  ---- 
Driver  1 ,  1 G  y e a r s  o l d ,  male ,  Caucas ian ,  70 inches  and 145 

pounds. One- yea:^. expei , ience  wj t h  passenger  c a r s ,  accumulated 3 , 0 0 0  
m i l e s ;  d r i v i n ~ ;  motorcyc les  2 y e a r s ,  a v e r a g i n g  1 , 0 0 0  m i l e s  per y e a r .  
O u t  f o r  d r i v e ,  011 way home; 20 m i l e s  from o r i g i n ,  m i l e  froin 
d e s t i n a t l o n .  F a m i l i a r  w i t h  motorcyc le :  t r a v e l e d  a r e a  d a i l y .  H i g h  
school.  dl: i ;e r  e d u c a t i o n  c ~ u r s e .  P h y s i c a l  a n d  'menta l  c o n d i t i o n  gooa.  
No a lcoho l  . In j u r i e s :  f r a c t u r e d  head of l e f t  femur,  b r i e f l y  
unconsz ious ,  I n j u r y  s e v e r i . t y  AIS code 03,  s e v e r e ,  no t  l i f e - t h r e a t e l i n g .  

Veh ic le  1,  p a s s e n g e r ,  17-year-old C 'a~?~as i . an  male ,  68 inches  and 
145 pounds. Exper ienced c y c l  ist . I n  j u r  ier;:  s imple  f r a c t u r e s  of 
r i g h t  t i b j . s  acd  f e ~ : i u r ,  3-cm v e r t i c a l .  1acerr . t io l i  between eyebrr?lvs; 
no l o s s  of consci .ousncss .  I n j u r y  s e v e r i t y  AIS code 02,  moderc te .  

Dr ive r  2 ,  21  y e a r s ,  Caucas ian ,  fe lna le ,  64 inches  and l z n  pounds. 
D r i v i n g  3 y e a r s ,  a v e r a g i n g  12 ,000  miles per  y e a r .  T r a v e l i n g  from 
work a t  Chrys lc r  F l a n t  west of Ann Arbor c i t y  limits t o  b a b y s i t t e s  s 
and home i n  Y p s i l a n t i ;  was t u r n i n g  l e f t  i n t o  gas  s t a t i o n .  E i g h t  
m i l e s  f r o n  o r i g i n ,  4 m i l e s  from f i n a l  d e s t i n a t i o n .  F a m i l i a r  w i t h  
v e h i c l e  having d r i v e n  i t  14 ,000  m i l e s  i n  l i t t l e  over  one y e a r ;  
t r a v e l e d  r o u t e  twice  d a i l y .  High s c h o o l  d r i v e r  educat . ion .  Ph.ysiczl  
c o n d i t i o n  good, menta l  c o n d i t i o n  good but  f a t i g u e d ,  poor d r i v e r  
r e c o r d .  No blood a l c o h o l .  U n r e s t r a i n e d .  No i n j u r y .  

S t a n d a r d s  -- . . 

The f o l l o w i n g  T r a f f i c  S a f e t y  Program S t a n d a r d s  (TSPS) were 
s p e c i f i c a l l y  re1e1~an.t t o  t h i s  c a s e .  

TSPS 3 Motorcycle  S a f e t y .  The s i z e  of motorcyc les  lowers 
t h e i r  v i s i b i l i t y  t o  o t h e r  m o t o r i s t s  on t h e  highway. 

TSPS 4 Dr ive r  Educa t ion .  D r i v e r s  need t o  be c a u t i o n e d  
t o  be a l e r t  and t o  check c a r e f u l l y  f o r  c l e a r a n c e  
when t u r n i n g  l e f t  n e a r  busy i n t e r s e c t i o n s ;  a l s o  
s h o u l d  be encouraged t o  u s e  s a f e t y  r e s t r a i n t  
s y s t e m s .  S topp ing  a t  i n t e r s e c t i o n  w i t h  green 
l i g h t  may cause  o t h e r  d r i v e r s  t o  assume l i g h t  is 
r e d .  

* Vehic le  Deformation Index (VDI), i n  accordance  w i t h  recommended 
p r a c t i c e  of v e h i c l e  a c c  i d c n t  d e f o r m a t i o n  c l a s s  i f  i c a t  ion  a s  s e t  
f o r t h  i n  EAE Tec h l i ica l  Report  J221a. 



TSPS 5 Driver  L icens ing .  Dr ive r  1 d i d  no t  have a  
permit  t o  o p e r a t e  2 motorcycle a s  is r e q u i r e d  
by Michigan law. Dr iver  2 had poor d r i v e r  r e c o r d ,  
had two l i c e n s e  s u s p e n s i o n s ,  and f a i l e d  t o  
complete a  reexaminat ion  t e s t .  

Dcscr i p t  ion  

P r e c r a s h .  Vehic le  1 westbound i n  i n s i d e  l a n e  a t  35 mph; Vehic le  
2 easFboulldT:: c e n t e r  l ane  f o r  l e f t  t u r n  o n l y ,  s topped t o  l e t  t r a f f i c  
pass ,  then  s i a r t e d  l e f t :  t u r n  i n t o  f i l l i n g  s t a t i o n  driveway.  Dr iver  1 
braked and swerved t o  r i g h t  of h i s  l a n e .  Dr ive r  2 ' s  f a i l u r e  t o  
y i e l d  right-of-way v i o l a t i o n  of t r a f f i c  law. 

Crash .  F ron t  end of Vehic le  1 impacted c e n t e r  f r o n t  of Vehic le  2 
a t  impact speed of 25  ~nph. Dr iver  7. and his passenger impelled over 
handlebars  and o n t o  hood of c a r ,  c o n t i ~ l u e d  over c a r  and came t o  
f i n a l  r e s t  on pave!!lent about 1 5  f e e t  west, of Vehic le  2 i n  o u t s i d e  
l a n e ,  Dr iver  1 I ra : tured  head of l e f t  f e r n ~ r  froni i n i t i a l  impact wi th  
c a r  and \!as b r i e f l y  unconsc i o ~ i s  f  roln h i t t  ir .g head OP pavement. Dr i v e r  
1 ' s  helmet was s c u f f e d  from pavement. Passenger f r a c t u r e d  r i g h t  
femur and t i b i a  from s t r i k i n g  c a r ,  and had a 3-cm v e r t i c a l  l a c e r a t i c n  
between eyebrows from unlcnown cause .  Dr iver  2 was not  i n j u r e d .  
Vehic le  1's fuel.  t a n k ,  f r o n t  f o r k s ,  and h a r ~ d l e b a r s  were damage$. 
Vehic le  2 had 12 inches  of f r o n t a l  s h e e t  meta l  c rush  and damage t o  
f r o n t  buniper, low6,r s p l a s h  pan, and g r i l l  a r e a ,  D i r e c t i o n  of f o r c e  
t o  Vehic le  2 w f i s  1:00 o ' c l o c k .  

P o s t c r a s h .  Cas s t a t i o n  a t t e n d a n t  c a l l e d  p o l i c e ,  and bys tanders  
had boys l i e  s t i l l  u n t i l  ambulance a r r i v e d .  P o l i c e  a r r i v e d  on-scene 
i n  about  one minute,  ambulance i n  f i v e  minu tes .  ~lmhulance a t t e n d a n t s  
a p p l i e d  a i r  s p l i n t  t o  passenger ' s  l e g  and p laced h i m  on backboard; 
no t  s u r e  of natuLzb of Dr ive r  1 ' s  h i p  i n j u r i e s  s o  c a r e f u l l y  bacltboarcied 
h i m ;  both tra!lsp.)llted t o  h o s p i t a l  and admizted .  No f i r e s ,  e x p l o s i o ~ l s ,  
o r  environment?.: k)roblems. Gri l l  p i e c e s  from Vehic le  2 and r e a r  
t u r n  s i g n a l  l e ~ s  from Vehic le  1 on roadway. T r a f f i c  r o u t e d  around 
a c c i d e n t  i n t o  ope){ l a n e s ,  

Causal  F a c t o r s  hnli Recommeilda t ions  

The fol lowin&: diagram e x p l a i n s  t h e  nulnbers used i n  t h e  m a t r i x  
c e l l  column. An a s t e r i s k  ( * )  .preceding a  number i n d i c a t e s  a p o s i t i v e  
f a c t o r .  

~ u m G  
Veh ic le  

Environmental 

P r e c r a s h  Crash P o s t c r a s h  

7 8 9 



M a t r i x  C e l l  E x p l a n a t i o n  

Acc i d e n t  Causa t i o n  

Pr  imar v/Pr i n c  i p l e  Cause 

I n j u r y  C a u s a t i o n  

P o s t c r a s h  F a c t o r  

* 3 

D r i v e r  2 t u r n e d  l e f t  i n  f r o n t  of  V e h i c l e  1. 
(Def i n  i t e )  

Sever  i t y  Decreps ing  Fi :c tor  - 
D r i v e r  1 braked and s!l/e:ved r i g h t  t o  a v o i d  
a c c i d e n t  . (Def i n  i t e )  

Re levan t  C o n d i t i o n s  -- 
D r i v e r  2 i n a t t e n t i v e  t o  a p p r o ~ ~  hing c y c l e .  
(Def i n i t , e )  

D r i v e r  2 made incorre : t  d e c i s i o n  t o  t u r n  when 
s h e  d i d  because  V e h i c l e  A* appeared  s t o p p e d  i r  
o u t s i d e  xlestbound l a n e  and D r i v e r  2 though t  
t r a f f i c  was s t o p p e d  f o r  r e d  l i g h t .  ( P r o b a b l e )  

Dr ive r  2 f a t i g u e d .  ( D e f i n i t e )  

D r i v e r  2 had 7czr d r i v e r  r e c o r d .  ( D e f i n i t e ?  

Independen t ly  a c t i v a t e d  s i g n a l s  e n a b l e  t r a f f i c  
bound i n  one d i r e c t i ~ n  t o  have d i f f e r e n t  s i g n e l  
phase t h a n  t r a f f i c  hcund i n  o p p o s i t e  d i r e c t  i o n .  
Awareness of  t h i s  uay  have confused  D r i v e r  2 
and c o n t r i b u t e d  L O  her assumpt ion  t h a t  westbound 
t r a f f i c  was s t o p p e d .  ( P o s s i b l e )  

Helmets worn by D r i v e r  1 and Passenger  1 
p r o t e c t e d  them from ~ o s s i b l e  s e v e r e  head 
i n j u r  i e s  . ( D e f i n i t e )  

D r i v e r  1 and Passengpr  1's snap-on f a c e  s h i e l d s  
unsnapped on impac t ;  Passenger  1 s u s t a i n e d  a 
3-cm f a c i a l  l a c e r a t  i o n ,  ( D e f i n i t e )  

Ambulance a r r i v a l  prompt and t r e a t m e n t  a p p r o p r i a t e .  
( D e f i n i t e )  

* Car s t o p p e d  i n  o u t s i d e  westbound l a n e ,  d e s i g n a t e d  a s  V e h i c l e  A ,  
c o n t r i b u t e d  t o  a c c i d e n t  but  was n o t  d i r  . c t l y  invo lved  s o  was  n o t  
! i n v e s t i g a t e d  in-depth .  



Xlatrix C e l l  E x p l a ~ ~ a  t ion ------ 

Dr iver e d u c a t i o n  courses s h o u l d  emphas ize :  t h a t  
dLFvers n l n s i  bt? c s p e c i a l l g  ca12e fu l  n e a r  b u s y  
i n t e r s e c t i o n s ;  t h a t  lnotor ists must  be a l e r t  
f o r  m o t o ~ ~ c y c l  is ts becausc  of t h e i r  low 
v i s i b i l i t y ;  and t h e  need t o  wear s a f e t y  r e s t r a i n t  
s y s t e n : ~ .  

Face s l i i ~ ~ l c l  a t t a c h m e n t s  t o  he lme t s  need t o  be 
redesign:,d beca?c;e t h e y  f r e q u e n t l y  come ullsnapped 
i n  a c c i d e n t s  and  a l l o w  p o t e n t i a l  f o r  s e v e r e  
f a c i ~ l  i n j u r i e s .  

Programs need t o  be i n i t i a t e d  t h a t  a r e  g e a r e d  a t  
r e l ~ a b i l i t a t  i n g  t he  i n d i v i d u a l  pro11l.e~ d r i v e r  and 
r e v i s i n g  h i s  a t t i t u d e s  toward d r i v i n g .  





THE UNIVERSITY OF bIICHIGAN 
HIGHWAY SAFETY RESEARCH INSTITUTE -.- - 

CASE #AA-354 
CASE SUMMARY 

I d e n t i f i c a t i o n  

Accident o c c u r r e d  on E a r h a r t  Road, 200 f e e t  s o u t h  of i n t e r s e c t i o n  
w i t h  Pine Brae ,  i n  r e s i d e n t i a l  s e c t i o n  o f  c i t y  of Ann Arbor ,  Washtenaw 
County, Michigan, on Thursday,  A p r i l  1 9 ,  1973 ,  a t  0954 hou r s .  Two t r a c t o r -  
t r a i l e r s ,  r e a r  c o r n ? r  impact .  I n j u r y  s e v e r i t y  AIS* code 02, moderate .  

Ambience 

Overcas t ,  b u t  c l e a r i n g  a f t e r  l i g h t  r a i n f a l l .  Temperature 5 8 O ,  

r e l a t i v e  humidi ty  8 7 % ,  wind 13 mph from e a s t .  Roadway we t .  

Highway 

Ea rha r t  Road L5- foo t -wide  2 - l a n e  c o l l e c t o r ,  nc d i v i d e r .  Su r f ace  
well-traveled, \ % e l l - m a i n t a i n e d  a s p h a l t .  Ro2.d edge 6 - foo t -w ide  g r a v e l  
shou lde r s .  Roadu:y s t r a i g h t ,  crowned f o r  d r a i n a g e ,  g raded  + 2 '  t o  
n o r t h .  No a r t i f i c i a l  l i g h t i n g .  One i n t e r s e c t i o n  w i t h i n  q u a r t e r -  
m i l e  r a d i u s ;  many t r e e s ,  s i x  u t i l i t y  p o l e s .  P ine  Brae l o c a l  s t r e e t .  
F i l t e r i n g  f i v e  y e a r s  o f  Washtenaw County d a t a  t o  i n c l u d e  a c c i d e n t >  
on Ea rha r t  Ro9d frcm t h e  i n t e r s e c t i o n  w i t h  P ine  Brae t o  200 f e e t  
s o u t h  of intersection i n d i c a t e d  on ly  one a c c i d e n t .  Th is  was a  two- 
v e h i c l e  r s p h t - v ; i e  c o l l i s i o n  a t  t h e  i r t n ~ s e c t i o n .  

T r a f f i c  Controls .  

Speed l i m i t  o r , s t e d  35 mph. No t r a f f i c  c o n t r o l s .  

Vehic les  -- 
Vehicle  1, 1958 Ford F700 s e m i - t r a c t o r  w i t h  Fruehauf f l a t  

s t a k e  s e m i - t r a i l z r ;  odometer 108,943 m i l e s ;  r e d  cab.  No i n d i c a -  
t i o n  of v e h i c l e  i n r p e c t i o n  ( p e r i o d i c  motor v e h i c l c  i n s p e c t i o n  n o t  
r e q u i r e d  i n  blichig; n)  . Cab had vacuum- a s s i s t  h y d r a u l i c  b r a k e s ,  
t r a i l e r  had a i r  b r ~ k e s  o p e r a t e d  by u s i n g  hand l e  on s t e e r i n g  column. 
lipper ins t rument  p i n e l  padded. Lap r e s  t r a i r l t s  a v a i l a b l e .  T i r e s  
ve ry  liorn a n d  c u t .  l l a in tenance  unknown. Damage: 31 i nches  c r u s h  
t o  l e f t  B - p i l l a r ,  : e f t  and r i g h t  A- and B - p i l l a r  damage, damaged 
l e f t  roof r a i l ,  f u e l  t a n k  d e f o r ~ i e d  and was p a r t i a l l y  d i sengaged ,  f i l l e r  
p i p e  s e p a r a t e d  fr01,i t a n k ,  s t e e r i n g  wheel spokes  deformed, 500 
windsh ie ld  bnci  s e ~  a r a t i o n ,  s e a t  damage. VDIf :" :  06-BPHN-9. Duo 
s e r v o  brakes  m u l t i p l y  e f f e c t i v e  brake f o r c e  by 3 . 0  t o  7.0 t i m e s ,  

*.Anerican Medical A s s o c i a t i o n  Abbrev ia ted  I n j u r y  S c a l e  (AIS) . 
V e h i c l e  Deformation Index (VUI), i n  accordance w i t h  recommended 

p r a c t i c e  of  v e h i c l e  a c c i d e n t  defor lnar ion c l a s s i f i . c a t i o n  a s  s e t  
f o r t h  i n  SAE Technica l  Report  52213. 



bu t  t h i s  advantage l o s t  when going i n  r e v e r s e .  When engine s t a l l s ,  
vacuum a s s i s t  l o s t .  

Vehicle  2 ,  1972 Diamond Reo wi th  Garwood dump box and Fruehauf 
t r a i l e r ;  odometer 47,320 mi l e s ;  r e d  cab.  No v e h i c l e  i n s p e c t i o n .  
Power s t e e r i n g ,  no padded components. A i r  b r akes .  Lap r e s t r a i n t s  
a v a i l a b l e .  No v e h i c l e  d e f e c t s ;  maintenance unknown. Sheet  metal  
damage t o  r i g h t  s i d e  of t r a i l e r ,  t h r e e  inches  of c rush .  VDI t o  
t r a i l e r :  02-RFUN-1. 

Occupants 

Driver  1, 60-year -o ld  male,  Caucasian,  68  inches  and 165 pounds, 
For ty  yea r s  d r i v i n g  exper ience ;  averaged 59,000 mi l e s  p e r  y e a r  w i t h  
t r u c k ,  7,000 mi les  pe r  yea r  w i th  pe r sona l  pickup t r u c k .  Trave l ing  
from Y p s i l a n t i ,  Michigan t o  Lutheran Retirernent Center  i n  Ann Arbor 
w i th  load of heavy s t r u c t u r a l  s t e e l ;  7 m i l e s  from o r i g i n ,  1 1 / 2  
mi les  from d e s t i n a t i o n .  Fami l i a r  w i th  cab p a r t  of t r u c k  having 
opera ted  it two y e a r s ;  t r a i l e r  pu t  on jusdL t l la t  day s o  u n f a m i l i a r  
w i th  it b u t  had p u l l e d  s i m i l a r  t r a i l e r s .  U, l famil iar  w i t h  r o c t e ,  
No d r i v e r  educa t ion .  Good phys i ca l  and mental  c o n d i t i o n .  Alcohol 
on b rea th .  Unrest1,ained. I n j u r i e s :  contus ion  over  l e f t  c l a v i c l e ,  
ab ra s ion  p o s t 3 r i o r  l e f t  shou lde r ,  p a i n  l e f t  c h e s t  and s i d e ,  f r a c t u r e d  

. l e f t  7 ,  8 ,  an; ;' r j b s ,  low back pa in .  I n j u r y  s e v e r i t y  AIS code 02, 
moderate. 

Vehicle  1, r ' gh t  f r o n t  passenger ,  44 yea r s  o l d ,  male,  Caucasiaa:  
65 inches  and Q U  p w n d s .  Unres t r c i cc2 .  Jurped  ou t  of cab t o  fa..; 

blocks  under back wheels i n  a t tempt  t o  s t o p  r o l l i n g  t r u c k .  No i n j u r y .  

Dr iver  2 ,  24-year-old Caucasian male,  7 1  inches  and 2 4 0  pounds. 
Driving 9 y e a r s ;  averaged 4 0 , 0 0 0  mi l e s  p e r  y e a r  w i t h  t r u c k ,  10,000 
mi les  wi th  passenger  c a r .  Trave l ing  with  l oad  of sand from g r a v e l  
p i t  i n  S a l i n e ,  Michigan, t o  Lutheran Re ci lement  Home i n  Ann Arbor. 
Had d r iven  Vehicle  1 4Q,000 mi les  i n  one y e a r .  S l i g h t l y  f a m i l i a r  w i t h  a r e a .  
High school  d r i v e r  educa t ion .  Good p h y s i c a l  and mental  cond i t i on .  
No a lcohol  involved.  Unres t ra ined .  No i n j . i r y .  

Standards  

The fo l lowing  Motor C a r r i e r  S a f e t y  Regula t ion  (MCSR) and T r a f f i c  
Sa fe ty  Program Standards  (TSPS) were s p e c i f i c a l l y  r e l e v a n t  t o  t h i s  case .  

MCSR 393.85 P r o t e c t i o n  Against  S h i f t i n g  o r  F a l l i n g  Cargo. 
The cargo guard on Vehicle  1 was no t  s t r o n g  
enough t o  prevent  t h e  s h i f t i n g  cargo from pene- 
t r a t i n g  t h e  back of t h e  cab ,  even a t  such a 
low-speed impact.  

TSPS 4 

TSPS 8 

Driver  Educat ion.  None of t h e  occupants  of 
e i t h e r  Vehicle 1 o r  Vehicle  2 were r e s t r a i n e d .  

~l , . , ,h , . l  ;.. n-~. .+: - -  L 
I,bACtl.IuII L O  1 : i g h ~ a j ;  Safety-. ; l iver  i 

r e p o r t e d l y  had been d r ink ing  t h e  morning of t h e  
acc iden t .  



TSPS 15 P o l i c e  T r a f f i c  S e r v i c e s .  No b r e a t h a l y z e r  t e s t  
was admin is te red  t o  Dr ive r  1, 

Desc r ip t i on  

Precrash :  Vehic le  1 was northbound on E a r h a r t  Road; Vehic le  2  
a l s o  northbound, t r a v e l i n g  behind Vehic le  1 a t  10 mph. Vehic le  1 
s t a r t e d  up i n c l i n e ,  engine s t a l l e d ,  D r i v e r  1 braked ,  v e h i c l e  began 
r o l l i n g  backwards so  r i g h t  f r o n t  passenger  jumped ou t  t o  p u t  something 
behind t h e  r e a r  wheels t o  s t o p  t h e  t r u c k .  When Vehic le  1 s t a r t e d  
r o l l i n g  backward, Dr ive r  2 t r i e d  t o  back up b u t  h i s  t r a i l e r  j a ck -  
kn i f ed ,  s o  he attempted t o  pass  Vehic le  1. Dr ive r  1 ' s  f a i l i n g  t o  
have v e h i c l e  under  c o n t r o l  and over load ing  of Vehicle  1 bo th  v i o l a -  
t i o n s  o f  t r a f f i c  law. No p r e c r a s h  s k i d s  o r  s c u f f s .  

Crash: Vehic le  2 was t w o - t h i r d s  of way around Vehic le  1 when 
l e f t  G r  o f  Vehic le  1 ' s  s t e e l  l oad  s t r u c k  r i g h t  s i d e  o f  Vehic le  
2 ' s  t r a i l e r ;  s t e e l  Inad was pushed forward ,  b e n t  down cargo  gua rd ;  
s t r u c t u r a l  s t e e l  beaa p e n e t r a t e d  cab ,  caught  p i e c e  of Dr ive r  1 ' s  
c l o t h i n g  a r ~ d  pinned h i m  a g a i n s t  s t e e r i n g  ;;heel. Vehic le  1 came t o  
f i n a l  r e s t  i n  nort i lbz~und l a n e ;  Vehic le  2  diagor la l ly  a c r o s s  road.  
From i n t r u s i o n  of  s t e e l  beam, Dr ive r  1 s u s t a i n e d  con tus ion  over  J.nft 
c l a v i c l e ,  a b r a s i o n  p o s t e r i o r  l e f t  s h o u l d e r ,  p a i n  l e f t  c h e s t  and s i d e :  
and f r a c t u r e d  l e f t  7 ,  8 ,  and 9 r i b s ;  low back pa in  from s e a t  back 
c o n t a c t .  Dr ivc r  2 j o l t e d  by impact bu t  u n i n j u r e d .  Righ t  f r o n t  p a s -  
senger  out  of Yzhic ie  1 and r ece ived  no i n j u r y .  Vehicle  1 had 31 
inches  of C L J ~ ~ L  id l e f t  B - p i l l a r ,  l e f t  u k ; c r  A - p i l l a r  d~maged ,  
l e f t  upper and lowez B - p i l l a r s  damaged and p a r t i a l l y  s e p a r a t e d ,  i e f r  
roof r a i l  damaged, f u e l  t ank  deformed and p a r t i a l l y  d i sengaged ,  
f i l l e r  p ipe  s e p a r a t e d  from t a n k ,  upper  r i g h t  A - p i l l a r  and upper  and 
lower B - p i l l a r  dani?:ed, 5 0 %  windsh i e ld  bond s e p a r a t i o n ,  s e a t  damage. 
Vehicle  2 had s h e e t  meta l  damage t o  r i g h t  s i d e  o f  t r a i l e r ,  t h r e e  
inches  of c ru sh .  Q i r e c t i o n  of  f o r c e  t o  cab o f  Vehic le  1 caused 
by s t e e l  l oad ,  G : 0 0  o ' c l o c k ;  t o  t r a i l e r  of Vehic le  2 ,  2 : 0 0  o ' c l o c k .  

Pos t c r a sh :  Nesrby r e s i d e n t  c a l l e d  p o l i c e .  Dr iver  1 pinned i n  
cab;  Dr iver  2 e x i t e c  h imse l f .  Pa s se r sby  and Passenger  1 e x t r i c a t e d  
Dr iver  1 b e f z r e  a ~ b ~ l a n c e  a r r i v e d .  P o l i c e  on-scene i n  t h r e e  minutes ,  
ambulance i n  t e n  m i r u t e s .  Ambulance a t t e n d a n t s  checked Dr ive r  1 ' s  
v i t a l  s i g n s ,  cau t io r . ed  him t o  l i e  s t i l l  because  of danger of punc ture  
wounds from r i b  f r a c t u r e s .  Dr iver  1 t r a n s p o r t e d  t o  h o s p i t a l ,  
t r e a t e d , a n d  r e l e a s e i .  No f i r e ,  e x p l o s i o n s ,  environmental  problems, 
o r  d e b r i s .  P o l i c e  r o u t e d  t r a f f i c  around t r u c k s  which were b lock ing  
most o f  roadway. 

Causal Fac to r s  and Kecommcndations 

The fo l l owing  diagram e x p l a i n s  t h e  numbers used i n  t h e  m a t r i x  
c e l l  column. An a s t e r i s k  (*) preced ing  a  number i n d i c a t e s  a  p o s i t i v e  
f a c t o r .  



P r e c r a s h  Crash Pos t c r a sh  

Human 

Vehicle  

Environmental  

Accident  Causat ion 

Primary o r  P r i n c i p l e  C:..uses -- 
1 P 5 Vehicle  1 r o l l e d  r e a r c a r d  i n t o  pa s s ing  Vehicle  2 

when engine s t a l l e d  and h y d r a u l i c  b rakes  l o s t  
vacuum p o w e r - a s s i s t .  ( D e f i n i t e )  

1 ,s  Dr ive r  2 unable  t o  back up f a r  enough t o  avoid 
Vehicle  1 because trhiitir j ackknif  ed ,  ( D e f i n i t e )  

I n j u r y  Causat ion 

Pos t c r a sh  Fac to r s  

3 

Vehicle  1 s t a l l e d  b e c a s e  eng ine  was over loaded.  
(Pos s ib l e )  

Roadway had + 2 O  f r a d e .  ( D e f i n i t e )  

Dr ive r  1 ' s  dri;i;;;; z t i l l i t y  impai red  by a l c c k f l .  
(Pos s ib l e )  

Passenger  1 jumped ou t  t o  p u t  b locks  behind r e a r  
wheels i n  e f f o r t  t o  s t o p  Vehic le  1 ' s  backward 
r o l l .  ( D e f i n i t e )  

When engine on V e h i ~ i o  1 s t a l l e d ,  b rake  system 
was no t  adequate  t o  2 l e v e n t  v e h i c l e  from r o l l i n g  
backward. ( D e f i n i t e )  

Cargo guard on Vehic le  1, i n s t a l l e d  t o  p reven t  
s t e e l  load  from movirAc forward ,  was no t  s t r o n g  
enough and f a i l e d  when s t e e l  l oad  s h i f t e d .  
( D e f i n i t e )  

Load of s t r u c t u r a l  s t e e l  on Vehic le  1 s h i f t e d  
and s t e e l  beam p e n e t r a t e d  cab ,  p inn inn  Dr iver  1 
a g a i n s t  s t e e r i n g  wheel and caus ing  i n Ju ry  t o  
him. ( D e f i n i t e )  

H a ~ b e ~ i g e ~  i aiid passersby h z l p z ?  e : i t r i c z t ~  Driver 1 
be fo re  ambulance ar i - ived.  ( D e f i n i t e )  



Matr ix  C e l l  
L1 

3 

Recommendations 

Explanat  i o n  

Ambulance response  de layed ,  b u t  t r e a t m e n t  appro- 
p r i a t e .  ( D e f i n i t e )  

E v a l u a t e  t r u c k ' s  b rak ing  system and use  of  two 
k i n d s  of  b rakes  ( h y d r a u l i c  b rakes  on cab of 
Veh ic le  1, a i r  b rakes  on t h e  t r a i l e r ) .  

Redesign ca rgo  guard s o  i t  w i l l  adequa te ly  p r o t e r t  
t r u c k  occupants  from cargo i n t r u s i o n  of cab.  

Adminis ter  b r e a t h a l y z e r  o r  o t h e r  t e s t s  when u s e  
of a l c o h o l  i s  s t i spected ,  
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CASE #AA-355 
CASE SUMMARY 

I d e n t i f i c a t i o n  

Accident  o c c u r r e d  on open roadway s e c t i o n  o f  Rawsonvi l le  Road 
i n  a g r i c u l t u r a l  a r e a  of  Y p s i l a n t i  Township, Washtenaw County, 
Michigan, on Monday, A p r i l  23, 1973 a t  1025 h o u r s .  O u t - o f - c o n t r o l  
passenger  c a r  impacted  f i x e d  o b j e c t ,  I n j u r y  s e v e r i t y  AIS* code 10 ,  
f a t a l ,  d e t a i l s  unknown, 

Ambience 

C l e a r  n i g h t ;  t e m p e r a t u r e  4 8 O ,  r e l a t i v e  humidi ty  6 0 % ,  wind 13  rnph 
from n o r t h w e s t ,  Roadway d r y ,  

Rawsonvil le  Ro3d i s  22-foot -wide  2 - l a n e  major a r t e r i a l ;  no divic!er .  
S u r f a c e  w e l l - t r n v q l e d ,  w e l l - m a i n t a i n e d  a s p h a l t ;  road edge 7 - f o o t -  * 

wide g r a v e l  s h o u i d e r s .  Roadway s t r a i g h t ,  l e v e l ,  crowned f o r  d r a i n a g e .  
No a r t i f i c i a l  l i g h t i n g .  P e r  q u a r t e r  e i l e  r a d i u s :  two d r iveways ,  one 
i n t e r s e c t i o n ,  20 u t i l i t y  p o l e s ,  f i v e  :rees.  A su rvey  of  t h e  Washtenaw 
County acc idcxf  l a t a  f i l e  f o r  196& t; I S 7 2  showed no p r e v i o u s  a , ; l Jents  
a t  t h i s  s i t e .  

T r a f f i c  C o n t r o l s  

Speed l i m i t  65 mph d a y ,  55 mph n i g h t ,  s t a t e  s t a t u t e .  Worn i n t e r m i t t e n t  
ye l low c e n t e r  l i n e ,  No s i g n s  o r  s i g n a i s ,  

Veh ic le  

Passenger  c a r ,  1973 P o n t i a c  Grand Am,tvo-door s e d a n ;  odonleter 
13,722 m i l e s ;  b l a c k  e x t e r i o r  and i n t e r i o r .  No i n d i c a t i o n  of motor 
v e h i c l e  i n s p e c t i o n  ( 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  n o t  r e q u i r e d  
i n  Michigan) . Automatic t r a n s m i s s  i o n ;  power b r a k e s  and power s t e e r i n g  ; 
padding on upper  i n s t r u m e n t  p a n e l ,  s u n v i s o r s ,  and a r m r e s t s .  Lap 
b e l t s  and upper  t o r s o  r e s t r a i n t s  a v a i l a b l e .  No v e h i c l e  d e f e c t s .  
L a s t  r ecorded  xiaintenance on FIarch 5 ,  1973, a t  10 ,433  ni i lcs  inc luded  
o i l  change,  o i l  f i l t e r ,  l u b r i c a t i o n ,  and v a r i o u s  i t e m s  checked.  
Damage: 2 0  i n c h e s  of f r o n t a l  s h e e t  me ta l  c r u s h ;  e x t e n s i v e  f r o n t ,  r e a r ,  
r i g h t  and l e f t  s i d e ,  and i n t e r i o r  de fo rmat ion .  VDI**:ll-FCEN-3 
(pr imary)  ; 03-RPAIV- 3 (secondary)  . - 
*American Medical  A s s o c i a t i o n  Abbrevia ted  I n j u r y  S c a l e  (AIS)  

fi*Vehicle Deformation Index ( V D I ) ,  i n  accordance  w i t h  recommended 
p r a c t i c e  o f  v e h i c l e  a c c i d e n t  de fo rmat ion  c l a s s i f i c a t i o n  a s  s e t  
f c r t h  i n  SAE Technics1 R e p 3 r t  5221: .  



Occupant 

D r i v e r ,  21 -yea r -o ld  Caucasian male,  7 2  inches  and 164 pounds. 
F ive  y e a r s  d r i v i n g  e x p e r i e n c e ,  averag ing  10,000 m i l e s  p e r  y e a r .  
Driving from f r i e n d ' s  house t o  home i n  Wayne, Michigan;  2 m i l e s  
from o r i g i n ,  1 7  m i l e s  from d e s t i n a t i o n .  Unfami l i a r  w i t h  v e h i c l e  
~vh i ch  belonged t o  f r i e n d ,  had d r i ven  i t  only  a11 e s t i m a t e d  25  m i l e s .  
Raised i n  a r e a  s o  f a m i l i a r  w i t h  roadway. IIig11 s choo l  d r i v e r  educa- 
t i o n .  Good p h y s i c a l ,  menta l  c o n d i t i o n .  Blood a l c o h o l  c o n c e n t r a t i o n  (BAC)  
0 .23  (0 .10 l e g a l l y  i n t o x i c a t e d  i n  h l ichigan) .  Unre s t r a ined .  i n j u r i e s :  
2 0  x 3 x 1 cm s c a l p  l a c e r a t i o n ,  f r a c t u r e d  l e f t  mandible ,  open Itegg 
s h e l l t 1  s k u l l  f r a c t u r e ,  b r a i n  a v u l s i o n ;  a b r a s i o n s  r i g h t  s i d e  of f a c e  
and neck,  a b r a s i o n  p o s t e r i o r  a s p e c t  r i g h t  forearm and back of hand,  
sma l l  c u t  l e f t  knuck l e ,  s u p e r f i c i a l  d i r t  skuf f  marks on bo th  s h i n s .  
I n j u r y  s e v e r i t y  AIS code 10 ,  f a t a l ,  d e t a i l s  unknown. 

S t anda rds  

The f o l  lowing l\:otor V ? h i c l e  Program S t anda rds  CblVPS) and Traf  f i ~  

S a f e t y  Program S t anda rds  (TSPS) were s p e c i f i c a l l y  r e l e v a n t  t o  t h i s  
c a s e .  

MVPS 201 Occupant P ro t ec t i c , n  i n  I n t e r i o r  Impact-  -Pas -  
s enge r  Cars .  Padding on doors  and i n s t rumen t  
pane l  may have minimized i n j u r i e s .  

bWPS 203 Impzct P r o t e c t i o n  f n -  t h e  Dr ive r  from tl1e 
S t e e r i n g  Cont ro l  Systenl- -Passenger  Cars .  ~ n e r g ) ~ -  
absorb ing  s t e e r i n g  dev i ce  compressed 2.3 i n c h e s ,  

TSPS 4 

TSPS 8 

Glaz inz  b I a t e r i a l s - - P a s s e n g e r  Cars ,  i \ lu l t ipurpose  
Passenger  Veh i c l e s ,  Motorcycles ,  T rucks ,  and 
Buses.  D r i v e r ' s  head p e n e t r a t e d  r i g h t  s i d e  
window. 

Door Locks and Door Re t en t i on  Components-- 
Passeriger Cars ,  ; ~ Iu l t i pu rpose  Passenger  Vehic les  
and Trucks .  Both doors  opened, d r i v e r  e j e c t e d  
o u t  l e f t  door .  

Ii ' indshield Mounting- -Passenger  Cars .  There was 
5 5 %  windsh i e ld  bond s e p a r a t i o n ,  b u t  c r a s h  f a r  
exceeded s t a n d a r d ' s  compliance t e s t  r equ i r emen t s .  

Fuel  Tanks,  Fuel Tank F i l l e r  P i p e s ,  and Fuel  
Tank Connec t ions - -Passenger  Ca r s .  Fuel  t ank  
s l i g h t l y  s c u f f e d ,  b u t  d i d  n o t  r u p t u r e .  

Dr ive r  Educa t ion .  Dr iver  was d r i v i n g  u n f a m i l i a r ,  
high-powered v e h i c l e  a t  h igh  r a t e  of speed .  

Alcohol i n  R e l a t i o n  t o  Highway S a f e t y .  Dr ive r  
had U . 2 5  BAC.  



P r e c r a s h :  V e h i c l e  1 nor thbound a t  7 5  mph e s t i m a t e d  from 
v e h i c l e  damage and dynamics.  L e f t  roadway o n t o  r i g l i t  s h m l d e r ,  
t r a v e l e d  a p p r o x i m a t e l y  600 f e e t  w i t h  r i g h t  wheel  i n  d i t c h  and l e f t  
wheel  on g r a v e l  s h o u l d e r ,  r e g a i n e d  roadway, c r o s s e d  b o t h  t r a f f i c  
l a n e s  yawing c o u n t e r c l o c k w i s e ,  and went o f f  o n t o  l e f t  s h o u l d e r .  No 
v i s i b l e  s i g n s  of  b r a k i n g .  D r i v i n g  a t  e x c e s s i v e  s p e e d  and w h i l e  
u n d e r  t h e  i n f l u e n c e  o f  a l c o h o l  v i o l a t i o n s  o f  t r a f f i c  law,  S c u f f s  
on s h o u l d e r  and 6 5  f e e t  o f  s k i d  marks on roadway i n d i c a t e d  v e h i c l e ' s  
p a t h .  

Crash :  V e h i c l e ,  moving a t  e s t i m a t e d  s p e e d  of 60 rnph a f t e r  
t r a v w  t h r o u g h  d i t c h ,  impacted  f i r s t  t r e e  w i t h  f r o n t  end ,  
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  and impac ted  second t r e e  w i t h  r i g h t  
s i d e .  Came t o  f i n a l  r e s t  f a c i n g  s o u t h - s o u t h w e s t  on w e s t  s h o u l d e r  
w i t h  f r o n t  end i n  d i t c h  and l e f t  r e a r  wheel  on s h o u l d e r ,  D r i v e r  
went f o r w a r d  i n t o  s t e e r i n g  wheel ,  i n s t r u m e n t  p a n e l ,  and w i n d s h i e l d  
a t  i n i t i a l  impact  1:ith f i r s t  t r e e ,  head  an; p o s s i b l y  r i g h t  arm 
p e n e t r a t e d  r i g h t .  window aild impacteci seconc' t r e e ;  a: c a r  c o n t i n u e d  
t o  r o t a t e  d r i v e r  e j e c t e d  o u t  l e f t  d o o r .  S ~ s t a i n e d  a b r a s i o n s  t o  
r i g h t  f a c e  and neck  from e i t h e r  w i n d s h i e l d  and i n s t r u m e n t  p a n e l  
impact  o r  l a t e r  t r e e  i m p a c t ;  2 0  x 3  x 1%-cm s c a l p  l a c e r a t i o n  ovc:r 
open "egg s h e l l "  s k u l l  f r a c t u r e ,  b r a i n  a v u l s i o n ,  and p o s s i b l y  ab -  
r a s i o n s  t o  p o s t e r i o r  a s p e c t  of r i g h t  f o r e a r m  and hand from windolit 
p e n e t r a t i o n  cnd second t r e e  impact ;  s u p e r f i c i a l  d i r t  s c u f f  marks 
on b o t h  shin:, frol.1 lovier i n s t r u m e n t  p a n e l  a n d / o r  g round  impac t .  
Came t o  11.i~i  r e s t  on wes t  shoul -der  s l s y q t l y  n o r t h  o f  v e h i c l e ' s  
f i n a l  r e s t i n g  p l a c ~ .  V e h i c l e  \\ins e x t e n s i v e l y  damaged. F r o n t :  20 
i n c h e s  s h e e t  meta l  c r u s h  t o  hood, bumper, and g r i l l  a r e a ;  hood l a t c h  
s a f s t y  jammed, I c i t  hood h i n g e  b e n t ,  r i g h t  hood h i n g e  s e p a r a t e d  and 
s p r i n g  came o f f ;  r n g i n e  mount s e p a r a t e d .  L e f t  s i d e :  u p p e r  A - p i l l a r  
damaged; uppe r  Era  lower  5 - p i l l a r  t w i s t e d ,  r o o f  r a i l s  damaged and 
b u c k l e d ;  body r n ~ t ~ i ~ l :  s e p a r a t e d  a t  r e a r  wheel h o u s i n g ;  door  l a t c h  
damaged and r e l e e s : d ,  u p p e r  door  h i n g e  l o c s e ;  f e n d e r ,  q u a r t e r  p a n e l ,  
and door  s h e e t  me,a l  damage. Rear:  f u e l  t a n k  s c u f f e d  by g round ,  b u t  
no d e n t s  o r  l e a k s ;  t r u n k  l ' i d  l a t c h  r e l e a s e d ,  b o t h  l i d  h i n g e s  b e n t ;  
b a c k l i g h t  h e a d e r  23rnaged. R igh t  s i d e :  A - ,  B - ,  and C -  p i l l a r s  damaged; 
r o o f  r a i l s  danagzd and b u c k l e d ;  w i n d s h i e l d  h e a d e r  S u c k l e d ;  body 
mount s e p a r a t e d  a t  r e a r  wheel w e l l ;  door  l a t c h  damaged and r e l e a s e d ,  
u p p e r  h i n g e  p u l l e d  away fro111 A - p i l l a r .  I n t e r i o r :  s t e e r i n s  wheel 
s l i g h t l y  deformed and spokes  b e n t ;  e n e r g y - a b s o r b i n g  s t e e r l n g  d e v i c e  
compressed 2 .5  i n c ! ~ e s ;  s h e w  c a p s u l e  s e p a r a t e d  3 .0  i n c h e s ;  i n s t r u -  
ment p a n e l  r o t a t e d  v e r t i c a l l y ;  f i r e w a l l  and f l o o r p a n  deformed;  wind-  
s h i e l d  broken  and nad 5 5 %  bond s e p a r a t i - o n ;  a s h t r a y ,  r e a r v i e w  m i r r o r ,  
and  c o n s o l e  damaged; r a d i o  knob o f f ;  f o o t  c o n t r o l s  b e n t ;  r i g h t  f r o n t  
b u c k e t  s e a t  c u s h i o i ~  and  back  damaged; r e a r  s e a t  c u s h i o n  and back  
da.niaged; l e f t  and r i g h t  d o o r  windows and  r e a r  window g l a s s  b roken ;  
hardware  and  a r m r e s t  on r i g h t  d o o r  damaged; r o o f  h e a d l i n i n g  and 
s t r u c t u r e  damaged, D i r e c t i o n s  of f o r c e  1 1 : O O  O ' c lock  and  3 :00  
o c l o c k ,  

P o s t c r a s h :  R e s i d e n t  i n  n e a r h y  hnilst. c a l l e d  7crlice; hcth  S t 3 t e  
P o l i c e  and ai:~bu:ance a r r i v e d  pi-omptly. No f i r s t  a i d  g i v e n  a s  d r i v e r  
was dead o n - s c e n e ;  however,  he  was t r a ~ l s p o r t e d  t o  Reyer  H o s p i t a l  i n  



Y p s i l a n t i  and  p ronovnccd  d e a d  t h e r e .  No f i r e s ,  e x p l o s i o n s ,  o r  
e n v i r o n m e n t a l  p r o b l c i l s ;  c a r  p i e c e s  on r o a d  e d g e .  Car  o f f  roadway 
s o  no  t r a f f i c  c o n t r o l s  n e e d e d .  

Caus a 1  F a c t o r s  and  Recornmendati.ons - 
The f o l l o w i n g  d i a g r a m  e x p l a i n s  t h e  numbers w e d  i n  t h e  z l a t r i x  

c e l l  coluinn. 4n  a s t e r l s k  (9 p r e c e d i n g  a  number i n d i c a t e s  a  p o s i t j . v c  
f a c t o r .  

Human 

V e h i c l e  

Env i ron lnen ta l  

P r e c r a s h  
7 - - 1 -  

Crash  -- -- ---- P o s t c r a s h  
-11 

M a t r i x  C e l l  - E x p l a n a t i o n  -- 

A c c i d e n t  -.-- C a u s a t i o n  

P r i m a r ~ r  P r i n c i p a l  .--- Cause 

D r i v e ~  1 d r i f t e d  o f f  rcadway i .n to  r o a d s i d e  ~ ! i t c h ,  
r e ~ a i n e d  roadliay l g i t h  ;-awing v e h i c l c ,  o u t  o f  cont . ro1  
v e h i c l e  c r o s s e d  r n ~ ~ d l s ~ d y  and i n p a c t e d  t r e e s .  
( D e f i n i t e )  

R e l e v a n t  F a c t o r s  -- -----. - 
D r i v e r  1 was i n t o x i c a t e d  ( H A  0 . 2 3 ) ,  wh ich  s e r i o u s l y  
i m p a i r e d  judgerneilt a n f ~  a b i l i t y  t o  h a n d l e  a v e h i c l e .  
(Def i n i t c )  

1 D r i v e r  1 exceeded  t h e  s ? e e d  I imit. ( D e f i n i t e )  

I n j u r y  C a u s a t i o n  

I t  i s  t h e o r i z e d  t h a t  D r i v e r  1 was t e s t i n g  u n f a m i l i a r ,  
h igh-powered  v e l l i c l c ,  ( P r o b a b l e )  

U n r e s t r a i n e d  D r i v e r  1 s u s t a i n e d  f a t a l  h e a d  i n j u r y  
when head p e n e t r a t e d  r i s h t  window and i m p a c t e d  
t r e e .  ( D e f i n i t e )  

U n r e s t r a i n e d  d r i v e r  t o t a l l y  e j e c t e d  o u t  l e f t  
d o o r .  ( D e f i n i t e )  

L e f t  d o o r  l a t c h  r e l e a s e d ,  and p e r m i t t e d  t h e  
d r i v e r  t o  be e j e c t e d .  



bia t r ix  C e l l  -.. - -- ExpZanation -- 
Rccommcndations --- 

Continue t o  educa te  t h e  p u b l i c  on  t h e  dangers  
of d r i n k i n g  and d r i v i n g .  

D r i v e r  e d u c a t i o n  cour ses  shou ld  warn s t u d e n t s  
about  exper in ien t ing  w i t h  u n f a m i l i a r  v e h i c l e s .  

Use s a f e t y  r e s t r . i n t  system t o  p r e v e n t  t o t z l  
e j ec t . i on .  










