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CASE #1 
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CASE i:AA-l3 2 

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

Dixboro Road a t  t h e  Penn-Central  r a i l r o a d  c r o s s i n g  0 . 1  m i l e s  n o r t h  of Bogback 
Road. \*?ashtenaw Coucty, Xichigan .  R u r a l ,  4 : 5 8  P.?I. Monday October 1 1 ,  1971. 
One car--one r a i l r o a d  t r a i n  r i g h t  a n g l e  c o i l i s i o n ,  no au tomobi le  pas senge r s ,  
d r i v e r  e j e c t e d ,  i n j u r y  producing ,  a c c i d e n t  i n j u r y  s e v e r i t y  AIS-4. 

Ambience 

Daytime, , p a r t l y  c loudy,  t e q p e r a t u r e  4Z°F, humidi ty 40%. Kinds,  6 1PX from t h e  
1 ,  Roadwey d r y .  

L o c a l - r u r a l ,  ttro l a z e s ,  26.5 f t .  wide.  No medizn d i v i d e r .  S u r f a c e  a s p h a l t ;  
sone  l o o s e  d i r t  f r o x  ax a d j a c e n t  c o n s t r u c t i o n  s i t e ,  Various road edges ( c u r b s ,  
s h o u l d e r s ) .  S t r a i g h t  w i t h  a  slow sag  v e r t i c a l  cu rve .  1.5' upgrade.  S l i g h t  c r o x i  
t o  t h e  n o r t h  of t h e  r a i l r o a d  t r a c k s ,  none t o  t h e  s o u t h ,  Xo l i g h t i n g  a t  t h e  r a i l  
i n t e r s e c t i o n .  8 a c c e s s e s  per  l / 4  n i l e ,  Th i s  r a i l r o a d  c r o s s i n g  has  been t h e  scene  
of t h r e e  f a t a l  ca r - t r a i r .  c r a s h e s  i n  t h e  p a s t  y e a r ,  

T r a f f i c  Contro:& 

Speed 1 i m : i t  3 5  F P H .  Center  wh i t e  l i n e  l a n e  d i v i d e r .  Two w h i t e  s t r i p e s  a c r o s s  
t r a f f i c  l a n e s  a t  each r a i l r o a d  s i g n s ? .  P a i l r o a d  legend pa in t ed  on roadway i n  each 
l a n e  b e f o r e  apl?roac'ning c r o s s i n g .  

S igns  "DO ROT PASS", "SPEED LI?ET 35", "REDUCE SPEED", "RR" (wi th  enbedded 
c r o s s )  . Good v i s i b i l i t y ,  

P l a sh ing  r a i l r o a d  s i g n a l s  i n  bo th  d i r e c t i o n s  a c t i v a t e d  by approaching t r a i n ,  
I n  working o r d e r  a t  t h e  of a c c i d e n t .  

Veh ic l e  .i!l 

GMC Diese:L locomotive ( r e g i s t r a t i o n  nurber 6043) p u l l i n g  150 c a r s  a t  about  50 ?PE 

V e h i c l e  $ 2  ( c a s e  v e h i c l e )  

1971 Dodge Co l t  tic door ha rd - top ,  l i g h t  b l u e  e x t e r i o r  and i n t e r i o r .  Four 
c y l i n d e r  englne ;  a a n u ~ ?  c r a ~ s n i s s i o n ,  s t e e r i n g ,  and b rakes .  C i s c  f r o n t  b rakes .  



?added i n t e r i o r ,  l a p  and upper t o r s o  restraints, r m o v a b l e  head r e s t r a i n t s .  Odo- 
me te r  r e a d i n g  1069. So mzintenance s t i c k e r  o r  i x s p e c t i o n  d a t a .  L a s t  maintenance 
was d e a l e r  p r e p a r a t i o n .  T i r e  t r e a d  d e p t h  v a r i e d  f r o n  8/32 ' '  t o  l 0 /32" ;  no unusua l  
wear ,  Cond i t i on  of zhe v a r i o u s  l i g h t s  could  no t  be  d e t e r n i n e d .  E s t e n s i v e  damage 
t o  most of v e h i c l e  r i g h t  s i d e ,  li'indotrs broken o u t ,  Roof crushed and sheared  Cc 
t h e  r i g h t .  L e f t  s i d e  dimage on f r c n t  f e n d e r .  VDI's 02-RDXW-4, 00-LDAO-3. 

Occucant s 

D r i v e r  Veh ic l e  $1: Locomotive eng inee r .  

D r i v e r  V e h i c l e  ? 2 :  Yale ,  24 y e a r s  o l d ,  7 1  i n c h e s ,  157 pounds. Has been d r i v i n g  
8 y e a r s  a t  a n  accumulated mi l eage  of 50,000 miles p e r  year, T r i p  o r i g i n  was home, 
where he l e f t  a t  4 :30 ?.>I. e n r o u t e  t o  Xashtenaw Corauni ty  Co l l ege  w i t h  a n  expected 
a r r i v a l  t ime of 5:00 P,M. f o r  c l a s s e s .  D r i v e r  was f a m i l i a r  w i t h  t h e  a r e a ,  having 
t aken  t h i s  r o u t e  t o  c l a s s  t h r e e  t i n e s  a week f o r  t h e  p a s t  t h r e e  months. Case ve- 
h i c l e  had been owned by t h e  d r i v e r  f o r  a  p e r i o d  of two weeks. I n  t h i s  p e r i o d ,  
however, he had accuau la t ed  n e a r l y  e l e v e n  hundred (1100) m i l e s  l e a d i n g  t o  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  e d u c a t i o n  c o n s i s t e d  of a  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  
c o u r s e .  P h y s i c a l  and men ta l  c o n d i t i o n  a t  t h e  t i n e  of t h e  a c c i d e n t  were both  good; 
d r i v e r  had e a t e n  and r e s t e d ,  w i t h  no d e b i l i t a t i n g  s t r e s s ,  No a l c o h o l  o r  n a r c o t i c s  
had been t a k e n  24 hour s  p r e v i o u s  t o  t h e  a c c i d e n t .  The v e h i c l e  was f i t t e d  w i t h  l a p  

t and upper  t o r s o  r e s t r a i n t s ,  b u t  were n o t  i n  u s e .  

I n j u r i e s  i n c l u d e  r i g h t  jaw f r a c t u r e ,  r i g h t  f a c e  and neck a b r a s i o n s ,  t h o r a c i c  
s p i n e  c o n p r e s s i o n  f r a c t u r e ,  d i f f u s e  t r u n k  and extremity c o n t u s i o n s  and a b r a s i o n s ,  
pulmonary c o n t u s i o n s ,  and a  p a r t i a l  a i rway  o b s t r u c t i o n ,  S e v e r i t y  Code AIS-4 .  

D e s c r i p t i o n  

Pre-Crash: V e h i c l e  ;;2, t h e  c a s e  v e h i c l e ,  was southbonnd on Dixboro Road en- 
r o u t e  f r o 3  t h e  d r i v e r ' s  home t o  Washtenaw Cornuni ty  Co l l ege ,  app rox ima te ly  one m i l e  
from t h e  a c c i d e n t  s i t e .  R a i l r o a d  c r o s s i n g  s i g n a l s  were i n  o p e r a t i o n .  The d r i v e r ,  
l o o k i n g  o n l y  t o  t h e  Z a s t  t o  gauge h i s  d i s t a n c e  from a westbound f r e i g h t ,  proceeded 
through t h e  warning s i g n a l  and on to  t h e  r a i l r o a d  t r a c k s .  

Crash:  The d r i v e r  of V e h i c l e  # 2  saw t h e  eastbound f r e i g h t  f o r  t h e  f i r s t  t ime - 
a s  h e  nea red  t h e  impact a r e a  and a t t empted  e v a s i v e  maneuvers.  The locomotive i m -  
pac t ed  t h e  c a r  n e a r l y  b r o a d s i d e  on  t h e  r i g h t  s i d e ,  c a r r y i n g  i t  t r a n s v e r s e l y  a c r o s s  
t h e  road .  A pa i r  of heavy s k i d  marks a c r o s s  t h e  northbound l a n e  were produced a t  
t h i s  time. The c a r  cont inued  a long  t h e  s i d e  of t h e  t r a c k s  w h i l e  r o t a t i a g  c lockwise  
from t h e  i n p a c t .  A s  t h e  c a r  moved d o n  t h e  s l o p e s  of t h e  r a i l r o a d  d r a i n a g e  d i t c h ,  
t h e  r e a r  wheels  dug i n t o  t h e  s o f t  s h o u l d e r ,  l e a v i n g  t i r e  marks and throwing t h e  
c a r  more r a p i d l y  s ideways.  The c a r  impacted t h e  e a r t h  a g a i n  on t h e  shou lde r  of t h e  
bank, e j e c t i n g  t h e  d r i v e r  th rough t h e  windsh ie ld  and d i r e c t i n g  t h e  c a r  toward t h e  
d i t c h .  The c a r  r o l l e d  ove r  a c r o s s  t h e  d i t c h  a r e a  c o n t a c t i n g  and damaging t h e  f r o n t  
l e f t  f e n d e r ,  r i g h t  s i d e  and l e f t  r e a r  roo f  a r e a s .  I t  came LO r e s t  i n  a n  u p r i g h t  
p o s i t i o n  p a r a l l e l  t o  t h e  r a i l r o a d  t r a c k  and heading East .  

Forces  on t h e  v e h i c l e  were from a d i r e c t i o n  02 r e s u l t i n g  frcm t h e  southvard  
v e l o c i t y  of t h e  c a r  and t h e  e a s t e r l y  v e l o c i t y  of  t h e  t r a i n .  Damage t o  t h e  c a r  was 



l a r g e l y  on t h e  r i g h t  s i d e  and r e s u I t e 2  f r o z  t h e  e x t r e r e  coonpressioz a: iri,pzct: 
f l o o r ,  r o o f ,  (and hoot were d i s t o r t e d  by t h i s  i r p a c t .  Tile roof bras darage? agairi 
i n  t h e  r o l l o v e r  t o g e t h e r  w i t h  t h e  l e 2  t r o n t  fencier.  

Fost-Cresh:  Dr ive r  was e j e c t e d   fro^ t h e  au tomobi le  d u r i n g  i t s  maneuvers 
and was found l y i n g  f a c e  down i n  t h e  g r a v e l  a t  t h e  edge of t h e  r a i l r o a d  e n b a n b e n t .  
h b u l a n c e  a t t e n d a z t s  s t r apped  t h e  v i c t i m  t c  a  f u l l  l e n g t h  backboard and removed hirr.. 
T r a f f i c  was b.Locked a t  t h e  a c c i d e n t  s cene  a s  a  r e s u l t  of t h e  t r a i n  stopped a c r o s s  
t h e  roadway f o r  1 l / 2  hour s ,  

Motor Velnicle Prograrr. S t anda rds  (YTTS) r e l e v a c t  t o  t h i s  c a s e  s tudy  a r e :  

#201 Occupant "o t ec t ion  i n  I n t e r i o r  I c p a c t  
$206 Door Locks and Door R e t e n t i o n  Cozpcnents 
C214 S ide  Door S t r e n g t h  

Highway S a f e t y  Program S tanda rds  (HSPS) r e l e v a n t  t o  t h i s  c a s e  s tudy  a r e :  

Q13 T r a f f i c  Con t ro l  Devices  

Causal  F a c t o r s ,  Conclus ions ,  Recommendations 

Primary c a u s a t i o n  f o r  t h i s  a c c i d e n t  was t h e  d r i v e r ' s  r e f u s a l  t o  obey t h e  cor i t ro l  
s i g n a l  a t  t h e  c r o s s i n g  f o r  a l l  t r a f f i c  t o  s t o p ,  and h i s  f a i l u r e  t o  l ook  i n  both  d i -  
r e c t i o n s  f o r  approaching  t r a i n s .  T h i s  i s  an  obvious  d i s r e g a r d  f o r  e x i s t i n g ,  opera- 
t i v e  t r a f f i c  c o n t r o l  d e v i c e s ,  s o  t h a t  t h e  a c c i d e n t  could on ly  have been prevented by 
a  p o s i t i v e  t r a f f i c  c o n t r o l :  i . e . ,  r z i l r o a d  d rop  g a t e s ,  

I I a t r i x  Celi E x ~ l a n a t i o n  - 
Dr ive r  d i s r e g a r d e d  r a i l r o a d  c r o s s i n g  warning s i g n a l s  

Dr ive r  d id  not  l o o k  b o t h  ways a t  r a i l r o a d  c r o s s i n g  

-5  R e s t r a i n t  systein n o t  u t i l i z e d  

F u l l - l e n g t h  backboard used by emergency medica l  
ambulance a t t e n d a n t s  

T r a f f i c  s i g n a i s  o p e r a t i v e .  Good v i s i b i l i t y  of signs 
and r a i l r o a d  t r a c k s  

Cons t ruc t ion  a r e a ,  crowded w i t h  b u i l d i n g  m a t e r i a l s  and 
c o n s t r u c t i o n  v e h i c l e s ,  obscured t h e  d r i v e r ' s  s i g h t  d i -  
s t a n c e  t o  t h e  r i g h t  a s  he  approached t h e  r r i l r o a d  c.ros- 
s i n g  

Large s t o n e s  used o r  r a i l r o a d  enbanbent c o n t r i b u t e d  
t o  d r i v e r ' s  i c j u r i e s  
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E n v i r o n ~ e n t e i  Tac tors  

S i t e :  Dixborc Road, li'ashtenaw County, Michigan where i t  c r o s s e s  t h e  Penn- - 
C e n t r a l  r a i l r o a d  t r a c k s  a d j a c e n t  t o  Geddes Dan, which  i s  on t h e  Huron R ive r .  The 
c r o s s i n g  i s  a  2-tracf: main l i n e  s e c t i o n  of t h e  r a i l r o a d  w i t h  f l a s h i n g  l i g h t s  an2 
b e l l s .  

Aqbience:  The a c c i d e n t  took p l a c e  on a  p a r t l y  c loudy,  sunny day a t  4 : 5 6  ?.)I., 
w i t h  t h e  sun a t  t r e e t o ?  h e i g h t  i n  t h e  west, Th i s  i s  a t  an  a n g l e  where t h e  d r i v e r ' s  
v i s i o n  would b e  shaded-  f o r  t h e  most p a r t  by t h e  c a r .  The tempera ture  was 42°F and 
h u m i l i t y  4 0 % .  k l i g h t  wind up t o  8 EPE came from t h e  \TNL"NI   he roadway w2s d r y  as . . - 
were i t s  a d j a c e n t  s h o u l d e r s .  

Highway: Dixboro road i s  a  two-lane a s p h a l t  road s e r v i n g  a  ru r s l - suburban  a r e a  
a t  t h e  e a s t e r n  edge of t h e  c i t y  of Ann Arbor ,  Washtenaw County, Kichigan .  The ac- 
c i d e n t  s i t e  l i e s  nea r  t h e  bottom of a sag  v e r t i c a l  curve  where t h e  road d i p s  down 
t o  c r o s s  t h e  Suron r i v e r  z t  Geddes Dam, Cons ide rab le  c o n s t r u c t i o n  work a t  t h e  dan 
s i t e  has  r e s u l t e d  i n  t h e  accumula t ion  of some l o o s e  g r a v e l  on t h e  roadwzy. T h i s  
was n o t ,  however,  a f a c t o r  i n  t h e  a c c i d e n t .  Good roadway v i s i b i l i t y  i s  ob ta ined  i n  
bo th  d i r e c t i o n s ,  and s i g h t  d i s t a n c e  down t h e  r a i l r o a 2  t r a c k s  i n  bo th  d i r e c t i o n s  i s  
good f r o n  a  p o s i t i o n  n e a r  t h e  r a i l r o a d  c r o s s i n g  s i g n a l s .  However, s i g h t  d i s t a n c e  
t o  t h e  r i g h t  (westward) was obscure2 by t h e  c o n s t r u c t i o n  a c t i v i t i e s  a t  z d i s t a n c e  
25 f e e t  from t h e  c r o s s i n g  when southbound,  

A t  t h e  r a i l r o a d  c r o s s i n g  t h e  roadway has  a 2 1/27; p o s i t i v e  g r a d e  southward.  
Curbing i s  used  on segments of t h e  road edge and ,  mainly because  of t h e  cons:ruc- 
t i o n  work, sand  s h o u l d e r s  on o t h e r  p o r t i o n s .  There i s  no roadway l i g h t i n g  a t  t h e  
r a i l r o a d  c r o s s i n g ,  e l t h o u g h  t h e r e  i s  a  l u m i n a i r e  a t  t h e  Huron R ive r  Br idge  about  150  
f e e t  t o  t h e  n o r t h .  

T r a f f i c  C o n t r o i s :  A w h i t e  c e n t e r l i n e  d i v i d e s  t h e  road i n t o  two l a n e s .  Two 
heavy t r a n s v e r s e  v e h i c l e  s t o p  markings c r o s s  each l a n e  j u s t  b e f o r e  t h e  r a i l r o a i  
t r a c k  a t  a  p o i n t  o p p o s i t e  t h e  f l a s h i n g  r a i l r o a d  s i g n a l .  Both l a n e s  have a  r s i l r o a l  
symbol p a i n t e d  on t h e  p a v a e n t  a t  d i s t a n c e s  of a  few hundred f e e t  f r o z  t h e  c r o s s i n g .  

Roadside s i g n s  a r e  adequa te  t o  warn t h e  d r i v e r  of t h e  c r o s s i n g .  T r a v e l l i x g  
s o u t h  i n  t h e  d i r e c t i o n  of t h e  s t r u c k  v e h i c l e ,  t h e  d r i v e r  encoun te r s  ( i n  o r d e r )  s i g n s  
i n d i c a t i n g :  

l No P a s s i n g  
2. Speed L i n i t  35 
3. Reduce Speed 
4 .  R a i l r o z l  Cross ing  
5. Speed L i m i t  35 



F i n a l l y ,  t h e  c r o s s i r ,  i t s k i f  i s  i n d i c a t e d  by t h e  u s u a l  X-s>~r.bol rai!.rosi: crossin:;  
s i g - a l ,  w i t h  f l a s h i ~ r  l i g h t s  and S e l i .  A l l  signs were rcasoriably c:can and clc?l:lg 
v i s i b l e :  and t h e  r s i l r o a d  c r o s s i n s  s i g m l  i n  o p e r e t i n 2  c o n d i t i o n ,  

Descr i~ t i02 

Pre-Crash: --- Vehic l e  i!2, t h e  s t r u c k  v e h i c l e ,  a  Dodge C o l t ,  was t r a v e l l i n g  sout  
on Dixboro Road j u s t  b e f o r e  5 p.m. when t h e  sun was low and near  t h e  hor izon  a t  h i  
r i g h t .  The d r i v e r ,  acd lone  occupant ,  was on h i s  way t o  c l a s s e s  a t  Ii'ashtenav Con- 
n u n i r y  Co l l ege  a p p r o x i ~ a t e l y  one m i l e  away and had planned t o  be t h e r e  a t  5 p.m. 
F!arning f lashe iss  were o p e r a t i n g  and presunably had warned t h e  d r i v e r  of an approac 
t r a i n .  Looking t o  h i s  l e f t ,  he observed a  westbound passenger  t r a i n  approaching t 
i n t e r s e c t i o n  on t h e  t r a c k  c l o s e s t  t o  h i n .  Judging t h a t  he had s u f f i c i e n t  t ime t o  

hing 
he 

- - 

p a s s  through t h e  i n t e r s e c t i o n  b e f o r e  t h e  t r a i n  a r r i v e d ,  t h e  d r i v e r  d i s r ega rded  t h e  
warning s i g n s  and e n t e r e d  t h e  r a i l r o a d  c r o s s i n g .  

Crash: .4,s he was about  t o  e n t e r  t h e  r a i l r o a d  c r o s s i n g  t h e  d r i v e r  no t i ced  f a r  t h e  
f i r s t  t ime t h a t  a n  eastbound f r e i g h t  was s imul taneous ly  approaching t h e  i n t e r s e c t i o n  
f r o a  t h e  west on h i s  r ight-hand s i d e ,  Cross ing  s i g n a l s  and warnings were associa . ted 
w i t h  t h e  westklound t r a i n  v i s i b l e  t o  t h e  d r i v e r  on h i s  l e f t ,  and a  second t r a i n  was 
t h e r e f o r e  no t  cons ide red .  Not ic ing  t h e  t r a i n  a t  c l o s e  range ,  t h e  d r i v e r  a t tempted 
e v a s i v e  maneuvers but  was h i t  b roads ide  on t h e  r i g h t  hand s i d e  by t h e  eastbound 
f r e i g h t  locomotive.  The locomotive engineer  a p p l i e d  h i s  emergency braking system, 
bu t  t h e  t r a i n  d i d  no t  s t o p  u n t i l  some 400 f e e t  p a s t  t h e  roadway c r o s s i n g .  The f o r c e  
of t h e  c o l l i s i o n  c a r r i e d  t h e  car n e a r l y  t r a n s v e r s e l y  a c r o s s  t h e  road ,  l eav ing  sk id  
marks on t h e  northbound l a n e  p a r a l l e l  t o  t h e  t r a i n ' s  n o t i o n .  A f t e r  pass ing  i n s i d e  
t h e  r a i l r o a d  warning f l a s h e r  f o r  t h e  northbound l a n e ,  t h e  c a r  moved f r e e  of t h e  t r a i n  
and t r a v e l l e d  a long  t h e  embankment wh i l e  r o t a t i n g  c l o c k ~ t i s e  from t h e  impact.  A s  
t h e  r e a r  wheels  s t a r t e d  :o move down t h e  s i d e s  of t h e  m , b a n h e n t ,  they burrowed 
i n t o  t h e  s h o u l d e r ,  l e a v i n g  hea ty  t i r e  marks and throwing t h e  car more r a p i d l y  sideways. 
The c a r  impacted t h e  e a r t h  a g a i n  on t h e  shoulder  of t h e  bank, e j e c t i n g  t h e  d r i v e r  
through t h e  windsh ie ld  and d i r e c t i n g  t h e  c a r  on a  new v e c t o r  more d i r e c t l y  toward 
t h e  d i t c h .  The c a r  r o l l e d  d o h ~  t h e  s t e e p l y  s lop ing  embankment and i n t o  t h e  d i t c h ,  
c o n t a c t i n g  t h e  r i g h t  s i d e  edge, f r o n t  l e f t  f e n d e r ,  and l e f t  r e a r  r o o f .  The r o l l o v e r  
impar ted  a f u r t h e r  s h e a r  t o  t h e  r o o f .  The c a r  came t o  r e s t  i n  an  u p r i g h t  p o s i t i o n  
p a r a l l e l  t o  t h e  r a i l r o a d  t r a c k  and heading i n  t h e  sane  d i r e c t i o n  a s  t h e  t r a i n  by 
which i t  had been s t r u c k .  

The d r i v e r  landed head dcwn a t  t h e  edge of t h e  embanknent i n  a n  a r e a  of l a r g e  
crushed s t o n e ,  which i s  used f o r  r a i l r o a d  f i l l ,  on each s i d e  of t h e  t r a c k  e n b a n b e n t .  

Post-Crash:  The t r a i n  
s i t e  was consequent ly  he ld  up 
t o  i t s  d e s t i n a t i o n .  

stopped 
u n t i l  

wh i l e  b locking  Dixboro road ,  
t h e  t r a i n  was c l e a r e d  f r o n  t h e  

T r a f f i c  
s i t e  t o  

a t  t h e  
cont inue  

The d r i v e r  was found l y i n g  f a c e  dovm i n  l a r g e  crushed s tone .  His f a c e  was com- 
p l e t e l y  covered w i t h  b lood ,  b r e a t h i n g  labored  but  consc ious  and cohe ren t ,  hbu1a;nce  
a t t e n d a n t s  a ided  by s h e r i f f ' s  d e p u t i e s  f a s t e n e d  a  f u l l ,  hard backboard t o  t h e  v i c t i n  
and renoved him t o  t h e  n o s p i t a l ,  1 112 n i l e s  from t h e  a c c i d e n t  s i t e .  

The d r i v e r  s u f f e r e d  a  f r a c t u r e d  jaw, con tus ions  and a b r a s i o n s  of t h e  f a c e ,  neck,  
and t r u n k ,  p a r t i a l  a i rway o b s t r u c t i o n ,  and a  t h o r a c i c  s p i n e  compression f r a c t u r e .  



n The d r i v e r  cf Y ~ h i c l e  i t 1  was a 2 4  gea r  o ld  c a u c a s i a n  c a l ~ ,  7 1  i n c h e s ,  157 I b s ,  
Lap and t o r s o  r e s t r a i n : =  were a v a i l a b l e  b u t  n o t  i n  u s e  a t  t h e  t i ~ e  of t h e  c r a s h .  

The d r i v e r  i s  c a r r i e d  and r e s i d e s  w i t h  h i s  w i f e  and t h r e e  pear  o ld  daughter  
i n  a  n o b i l e  hoxe s o u t h  of Ann Arbor ,  Flichigan. He was an a p p r e n t i c e  machine r e p a i r -  
man f o r  a  l a r g e  c o r p o r a t i o n  i n  t h e  s o u t h e a s t e r n  Michigan a r e a .  R i s  g r o s s  annual  
i n c o n e  d u r i n g  t h e  a p p r e n t i c e s h i p  i s  approximate ly  $7,000.  P r e v i o u s  t o  e n t e r i n s  t h e  
a p p r e n t i c e s h i p  prograf: ,  t h e  d r i v e r  was err,.ployed f u l l t i m e  a s  an a s sembly l ine  workcr 
i n  an  a u t o  p l a n t .  

T r i ~  P l a n :  The d r i v e r  was e n r o u t e  t o  Washtenaw Cornunity Co l l ege ,  i n  Ann Arbor ,  
when t h e  c r a s h  o c c u r r s d .  He was a c t e n d i n g  c l a s s e s  a t  t h e  l o c e l  com.unity c o l l e g e  
a s  p a r t  of h i s  a p ~ r e n t i c e s h i p  progran .  lie vas due  a t  c o l l e g e  f o r  a 5 :00  p . ~ .  c l a s s ,  
had l e f t  h i s  hone a t  4:3G p.n,  and was on t i n e ,  He was f a m i l i a r  w i t h  t h e  r a i l r o a d  
c r o s s i n g ,  haven t a k e n  t h i s  r o u t e  t o  c l a s s  t h r e e  t i n e s  p e r  week f o r  t h e  p a s t  t h r e e  
months.  

. - 

Dr ive r  E s n c r i e n c e :  The d r i v e r  had been o p e r a t i n g  motor v e h i c l e s  f o r  e i g h t  
y e a r s .  He earned  h i s  o p e r a t o r ' s  l i c e n s e  a t  t h e  a g e  of s i x t e e n  a f t e r  complet ing a  
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  c o u r s e ,  and accumula tes  a p p r o ~ l b ~ a t e l y  50,000 r i l e s  per  
y e a r  d r i v i n g  au tomob i l e s .  Between t h e  ages  of 18  and 20 t h e  d r i v e r  averaged near  
80,000 m i l e s  pe r  y e a r .  During t h i s  pe r iod  he  was d a t i n g  h i s  f u t u r e  w i f e ,  who l i v e d  
i n  a  cornrnunity 7 0  miles from h i s  hcne,  He e s r ina t ed  t h a t  he would v i s i t  h e r  a: l e a s t  
f o u r  t imes  pe r  week, d r i v i n g  140  n i l e s  round t r i p .  Having l i v e d  i n  Michigan a l l  h i s  
l i f e  he was w e l l  expe r i enced  i n  d r i v i n g  under  c o n d i t i o n s  of a d v e r s e  weather .  

The d r i v e r  owns f i v e  v e h i c l e s  i n  a d d i t i o n  t o ' t h e  c a s e  v e h i c l e .  These v e h i c l e s  
i n c l u d e  2 m o t o r c y c l e s ,  a  1971 Plymouth D u s t e r ,  a  1961 Yolkswagen and a  T r i u ~ p k  Road- 
s t e r .  He was p l eased  w i t h  t h e  c a s e  v e h i c l e ,  s ay ing  t h a t  " i t  was t h e  b e s t  c a r  he had 
e v e r  ownedt', which was o n l y  f o r  two weeks, b u t  y e t  had accumulated n e a r l y  e leven  
hundred m i l e s .  The d r i v e r ' s  r eco rd  a s  accessed  from t h e  Michigan S e c r e t a r y  of S t a t e ' s  
f i l e  i n d i c a t e d  : 

1. One v e h i c l e  p r o p e r t y  damage a c c i d e n t ,  1964 
2.  Speeding 80 ?pH i n  7 0  MPIl zone ,  1964 
3 .  Speeding 5 5  I P H  i n  70 HPH zone,  1966 
4 .  Vary c o u r s e  w i t h o u t  s a f e t y  s i g n a l ,  1966 
.5. No l i c e n s e  i n  p o s s e s s i o n ,  1966 
6. Warning l e t t e r  s e n t  i n  1967 
7 .  Speeding 55 P P H  i n  a  4 5  12Ei  zone,  1970 

k%i le  i t  a p p e a r s  t h a t  t h i s  i n d i v i d u a l  was expe r i enc ing  d i f f  i c u l  t g  d r i v i n g  s a f e l y  
d u r i n g  1 9 6 6 ,  t h e  r eco rd  should  be cons ide red  a long  with t h e  g r e a t  nunber of c i l e s  
d r i v e n  t h a t  y e a r ,  w i t h  d r i v i n g  "exposure" g r e a t e r  t han  ave rage ,  The d r i v e r  had no 
h i s t o r y  of e x p l i c i t l y  hazardous  v i o l a t i o n s  o r  motor a c c i d e n t s .  

D r i v e r ' s  F h v s i c a l  Cond i t i on :  The d r i v e r  was i n  good p h y s i c a l  c o n d i t i o n  p rev ious  
t o  tl;e c r a s h .  He was wel? r e s t e d  and had e a t e n  a  f u l l  meal one hour b e f o r e  t h e  ac- 
c i d e n t .  His g e n e r a l  p h y s i c a l  c o n d i t i o n  iias cons idered  e x c e l l e n t ,  w i t h  no h i s t o r y  of 
d e b i l i t a t i n g  i l l n e s s  o r  s u r g e r y .  



D r i v e r ' s  ?!ental Co3di t ion :  The d r i v e r  i s  a l l igh iy  motivated indj .viduai  who 
e u t : i b i ~ s  no abnom,ai ?ersonal l :y  t r a i t s  2nd is  s e e ~ i n g l y  x a t u r e .  There i s  no e v i -  
dence  of any p r e c i p i t a t i n g  s t r e s s  f a c t c r  which could be considered contributory t o  
t h e  c r a s h .  The d r i v e r  c l a i r i s  t h a t  he does not  r e m e ~ b e r  t he  acc idenz  o r  any even t s  
i n  3is l i f e  f o r  t he  f o u r  days previous  t o  t he  a c c i d e n t ,  The d r i v e r  has consul ted  2 

s t a f f  p s y c h i a t r i s t  a t  t h e  U n i v e r s i t y  of Yichigan h o s p i t a l  concerning t h i s  i n a b i l i t y  
t o  r e n e i b e r ,  and he was r eas su red  t h a t  t h i s  c o n d i t i o n  ( r e t r o g r a d e  amnesia) i s  not  
uncomon fo l lowing  trauma. 

Alcohol o r  ??arcotZcs:  The d r i v e r  i s  a  " l i g h t  d r i n k e r " ,  consuming perhaps ,  :riot 
more than, two bee r s  a week. He had not  consumed any a l c o h o l  nor i nges t ed  any c a ~ : c o t i r s  
o r  s l e d i c a t i c n s  w i t h i n  twenty-four hours  p rev ious  t o  t h e  c r a s h ,  

Dr ive r  I n j u r y  and Occucant Kinematics  : The u n r e s t r a i n e d  d r i v e r  moved forward 
and t o  t h e  r i g h t  a t  i n p a c t ,  s t r i k i n g  t h e  windshie ld  wi th  h i s  up?er t o r s o  a s  t h e  
l e f z  s i d e  of h i s  f a c e  s t r u c k  t h e  r i g h t  "A" p i l l a r .  As t h e  c a r  was moved along t h e  
t r a c k s ,  t h e  u n r e s t r a i n e d  d r i v e r  was f r e e  t o  move about  i n  t h e  c a r ,  lihen t h e  c a r  
impacted by t h e  shoulder  and began t h e  r o l l o v e r  maneuver, t h e  d r i v e r  was a g a i n  thrown 
i n t o  t h e  windsh ie ld ,  knocking i t  comple te ly  o u t  of t h e  c a r .  

The d r i v e r  landed on t h e  l a r g e  crushed rock which comprises t h e  embanhent  
abou t  t h e  r a i l w a y  t r a c k s .  He s u s t a i n e d  d i f f u s e  ab ra s ions  and con tus ions  on h i s  
t r u n k  and l ~ w e r  e x t r e m i t i e s  a s  a  r e s u l t  of  impacting t h i s  rocky s u r f a c e .  

Veh ic l e  $1 was a GMC d i e s e l  locomotive.  

Veh ic l e  # 2  was a 1 9 7 1  Dodge Co l t  two-door ha rd top ,  l i g h t  b l u e  e ~ t e r i o r  acd in- 
t e r f o r .  V I K :  GH23R151,WSX. The v e h i c l e  was equi2ped w i t h  a  f o u r  c y l i n d e r  e n g i r ~ e ;  
manual t r a n s r i s s i o n ,  s t e e r i n ; ,  and b rakes  ( d i s c  f r o n t ) .  Odometer was 1069 m i l e s .  
T i r e s  6.00-13 B.F. Goodvich, b i a s  p l y .  L e f t  f r o n t  t i r e  p r e s s u r e  20 p r i ,  l e f t  r e a r  
2 1  p r i ,  r i g h t  f r o n t  and r e a r  ze ro .  The r m a i n i n g  t r e a d  depth--LF 10/32 ,  ILP 8/32 ,  
RF 9 /32 .  This,  seems t o  be exces s ive  wear f o r  on ly  1000 a i l e s .  There was 20 g r o s s  
i r r e g u l a r  t r e a d  wear, and no t i r e  d e f e c t s .  The s t e e r i n g  wheel f r e e p l a y  was 15', whic;, 
i s  cons ide red  h igh  f o r  such a nett v e h i c l e .  

There was no l u b r i c a t i n g  s t i c k e r  nor i n s p e c t i o n  s t i c k e r ,  Trevious  na in t enance  
was i n  d e a l e r  p r e p a r a t i o n  of t h e  c a r  p r i o r  t o  d e l i v e r y .  Padded sunv i so r s  and upper 
i n s t rumen t  pane l  were inc luded  i n  t h e  i n t e r i o r .  

A t  t h e  t ime of t h e  c r a s h  a l l  windows were c l o s e d ,  and the  r a d i o  o p e r a t i n g .  

Lap and upper  t o r s o  r e s t r a i n t s  were i n s t a l l e d  but  no t  i n  u s e .  No d e f e c t s  x e r e  
found i n  an examinat ion of t h e  v e h i c l e .  

The v e h i c l e  was s t r u c k  by t h e  iocomotive on t h e  r i g h t  s i d e  i n  f r o n t  of t h e  k 
p i l l a r ,  and damage extended rearward t o  t h e  q u a r t e r  pane l .  The d e e ~ e s t  p e n e t r a t i o n  
(18") occurred  between t h e  v e h i c l e  3 and C p i l l a r s .  The r i g h t  f r o n t  door h inges  
s e p a r a t e d .  



Motor Vehicle ? r o g r m  Standards (?lTPS) relevanz t o  t h i s  case study a r e :  

$201 Occupant P ro t ec t i on  i n  I n t e r i o r  Inpact  
$206 Door Loclts and Door Retention Components 
/!214 Side  Door Strength  

Highway Safe ty  P r o g r e ~ .  Standards (RSP S) r e l evan t  t h i s  case  study a r e :  

T r a f f i c  Control  Devices 

ISnile Motor Vehicle Prograa Standards t200 a d  #214 do e s t a b l i s h  limits of 
s t r u c t u r a l  i n t e g r i t y ,  i t  should be enphasLzed t h a t  a c o l l i s i o n  wi th  a locomotive 
such a s  t h i s  involves  f o r ce s  g r e a t e r  than would nonnaliy be encountered with most 
v e h i c l e s  

I n  regard  t o  Highway Safe ty  P r o g r a ~  Standard $13, T r a f f i c  Control  Devices, i t  
should be emphasized t h a t  t h e  r a i l r o a d  c ro s s i ag  i n  t h i s  case  study was marked i n  
accordance wi th  good des ign p r a c t i c e .  Gates which drop dorm across  one t r a f f i c  l ane  
i n  each d i r e c t i o n  would do l i t t l e  t o  d e t e r  t he  d r i v e r  i n  tbLis case  s tudy.  Here, he 
could have circumvented them by d r iv ing  around each ga te .  Full roadway ga t e s  would 
perhaps be more e f f e c t i v e  f o r  acc iden t s  such a s  t h i s ,  but alweys with t hc  r i s k  of 
I I t rapping" a veh i c l e  between t h e  ga t e s .  



- case $4 CASE ,CLV--hL9R'r' 

- -  - (cadcar - F r o n t a l  Col l i s ion)  - - - . ..- -- 
- - - - .  --:- ; - 

DE:nITICATf  OM : 
- -  - 

.: f 1 :-*-, :i7 * '  tp: ;r - -- - - t.\ ; / , I  - 4 

. - This  zccident  occurred on Beacon Street, opposi te  - -  

t h e  i?L-of Calvin S t r e e t ,  i n  Sonerv i l l e ,  Massa- 
. rn 

chusetts: o?en roalvay: ~ ~ b a n i e s ~ ~ e n t ~ a l  -. a r e a  : March 3 ,  - 
a t ,  2325 hou~s-;. Saturday: involving two cars  i n  a 

f r o n t a i > o l l i s l o n ;  X.I.S. s e v e r i t y  codes: v e h i c l e  1: 
. . - 

dr iver  - 3 ,  r ic ;ht  f r o n t  passenger - 6 ,  l e f t  r e a r  passen- 
g ~ -  y .  l, riqhf rear 2assenger - I; vehicle 2: ' d r i v e r  - 2.;. . . 
r i g n t -  frc:!it a s s e n g e r  - 1,. - l e f t  r e a r  2assenger"- -1, . " . - .. .- 

center  rear  passenger - I,' r i g h t  rear .passen5er - "I.";-'.- - .  . . -  - .- . - .  - .  

- .  - .  - -  - - .  ---- - 
0 - - -  - .  aiSt..&o i r e c i p i t a t i o r i ;  telzperatcreC39 i ~ )  ; - 

h u n i d F 7 6 % ;  l i g h t  e a s t e r l y  winds? w ~ d t h e r  overcast,  

C - - -  .". . - 
Beacon F t r e e t  i s  a l o c a l  roadway; 44 feet-wide;  &,* 

trc?.el lanes' ( I l n n e  i n  each nortk/south d i r e e t i o r , ) ,  1 
\ - p a r k i a t - l a n e  each cutsi.de e a , ~  2: the roadway: no 
d i v i d e r ;  b i t ~ " ~ i n ~ z s  concrete  sur face ;  h o r i z o n t a l  alicjn- :- --- 
ment tangent ;  vertical al ignvent  i 2.5% i n  southbound , - . I  
t r a v e l  direc:ion: mercury va?os l i g h t i n g  on poies 7 5  
feet aspart V J ~  a l t e r n a t e  outside edges of t he  roadway; 
numerous 6z~=.zwi?ys and u t i l i t y  poles  in a rea ;  accididnt 
h i s t o 2 7  f a r  i371 includes 8 c o l l i s i o n s ,  occurr ins  wi th in  -------- 
550 f e e t  02 2kis  case c o l l i s i o n .  

- . - . .  --. - . - -  - - \  - .  
. . Prima f a c i e  speed liinit 30  m-.p.h.; no v i s i b l e  pzve- 
meilt markin 3.- : no appl icaSle  s i3ns  o f  s i g n a l s .  

P P . .  - . 
i . - - .  - -  - 
vehicle-  l: L972, Toyota Cel+ca, 2-door, Slue, hardtop: 
odone~cr 1 2 , ' 5 5 ~  last coapulsory s t a t e  inspect ion  on 10,' - -  - - 26/72;- - &------- .so:i.sr brakes -- i' a d d e c !  i a s t runen t  ?ane l ,  sreer1r.g 
~vheg l  hub and sgokes and sunvisors:  lap/shoulder r e s t z a i n t s  
equipped f o r  l e f t  and r i g h t  f ronc  sea t ed  pos i t ic ; l s ,  l a p  : . .  ---. 
restraints eqci2ped f o r  1ef"nd ri~ht reaz sea t ed  2osltions; 
no known --lor delecks;  ao recoreed service Z i s t s r y ,  ahvious 

. - 



lack of l u b r i c a t i o n  and o i l  d i r ty :  impact damage t o  the 
veh ic le  f r o n t ,  s l i g h t l y  l e f t  of center ;  "second c o l l i s i o n " ,  
instrument panel deformed, s t e e r i n g  wheel assembly damaged, 
windshield cracked, backs of f ron t  seatbacks deformed; C. 
D.C.: 12-FYEW-3. 

-. .- 
Vehicle 2: -lp.69 I Ford - -- -- M u s t a n u c h  .---.....A I, ,2-door, white,  hard-?; - 
top; 0domete2~35.334: l a s t  compul~oxy s t a t e  inspect ion on 
10/11/72; power brakes and steerinq: pzdded instrument panel -- . _I -- - 
and s t e e r i n g  wheel hub and spokes; lap/'shoulder r e s t r a i n t s  --.- . -- 
equipped f o r  l e f t  and- ri.%ht' .- __ f r o n t  ~2.3: ..._ ed - posiJions - . , ~ . ~ ~ : ~ ~  
r e s t r a i n t s  previously equipped'-'FL r e a r  seated --- .. .- - p o s i t ~ o n s  . - 
had been rgmoved; no known pr io r - .de~eczs :  l a s t  s e r v i c e  of 

7. - . - - .  *I_ _ I.? - 
oil and f i l t e r  change a t  28,311 miles on an unknown date ;  
impact damage t o  t h e  veh ic le  f r o n t ,  s l i g h t l y  left of cen te r ;  
"second c o l l i s i o n " ,  windshield cracke?: C.D.C.: 12-FYEW-2. 

OCCUPANTS : - --. 
Vehicle 1 - - Priver :  21, male) 150 pounds', 66 inches: has 
been 0 ~ e r a t i n . i  niotoi?vekides 2oT 5 years:  trip plan from 

- - - 
-q,n-to t a v g a ;  presurnsbly fami l i a r  with area and road- 

--z--.- 

way: had n w e r  drrven accment  vehicle before ,  vehic le  
c- - 
owned bl r i g h t  f r o n t  passe tqer ;  AO hewn fo-ma1 d r i v e r  edu- . -.. -.-.i----.--.-lr- -..-- - - 
cat ion:  no known physical o r  men:al canditions:  suspectra  ---- 

- - 

alcohol  gcd drug involvement, non-use 
-- - .. 37 a v a i l ' b l e  r e s t r a i n t s  ; i n t e  ies and - - - - - - - - -  

~ n ~ u r i e s  t o  le?57cK&Y-A. I .s, severizy code of 3 .  
-. -- - ' --. 

Riqht Fr3nt ~a ' s senae r :  21, , m ; l s ,  150 ponnds,, 69 
inches;  non-use . o f '  a v a i l a b l e  r a s t r a i :  ,ts_: blood alcohol  
l e v e l  i.WQ: l i v e r  organic  neu t ra l s  7.ontained 1 rn@ of 
methacualo~e:  i n j u r i e s  : f ractureZ skc1.l with b r a i n  contu- 
s ions  and l a c e r a t i o n s ,  f rac tured  r i ~ h - :  mandible and l e f t  
c l a v i c l e ,  ccntused l e f t  lung and retroperitoneum &out 
r i g h t  kidney and adrenal ,  A.I.S.  s e v e r i t y  cor3e of 6. - - -- C. 

Left Rear  Passenuer: , 20,' male, 140 pouads, 68 inches;  
non-use of a v a i l a b l e  r e s t r a i n t :  neck i n j u r i e s ,  A o 1 . S .  -.. >. 2.. --. *.-*.. -". ,- 
s e v e r i t y  code of I. *. -. 

Riuht Rear Pzssenqer: 25,. male, A70 pounds, 7.0 
inches;  non-use of a v a i l a b l e  r e s t r a i n t ;  f a c i a l  i n j u r i t s ,  

'-L.vI.. r-- .- 
A.I.S. s e v e r i t v  code of 1. 

-?-L VFIIIbhz : m 1 2 - r l r j ~ r e r :  ,a, male, 160  ~ o u n d s ,  68 inches;  non- .--- C _  

use of a v a i l a b l e - r e s t r a i n t s :  minor, crCsspicifi~b;-m j u r i e s ,  



A.1, S. severity code of 1. 
--. -- ---, -. 

Riqht Front Passencrer: 20, male, 180 pounds,$ 69 
inches; non-use of ava jl4.5-estrzints; forehead lacera-  

'=- 

t i o n .  A: I.S. s e v e r i t y  code of 1. 
-A 

*- ,/-- -- -. 
Left Rear Passenaer: 23 ,,' male, 170 pounds, 7 i  

inches: no r e s t r a i n t  ava+&,g,g; minor, "unspecified, in-  
j u r i e s ,  A.I.S. s e v e r i t y  code of 1, 

-- 

Center Rear Passenaer: 18, male, 1 4 0  punds, .67 --...- 
; l eg  contusions, A,L.S. 

Right Rear Passenqer: 46, 
inches; no r e s t r a i n t  i 1 . . -  ---- 
and fracture of r i g h t  foo t ,  A,I 

male, 160 pounds: 69 
&?asiiiis 03~'Sight l e g  . S, seve r i t y  code of I, 

N o  H-S*PeS.  were s p e c i f i c a l l y  relevant t o  t h i s  ca se  
col l i . s ion,  

I 

The following F.M.V.S.S. were re levan t  t o  veh ic le  
#l. 

g113 : Hood Lztch S y s t  eas , ~ u e s t i o n s b l e .  Rear-located 
latches relezsed. . . . 'U 

#203, #204: Steering Conzrol S y s t e ~ s .  Excel lent ,  EAC 
-- 

compressed a- 7.7 -...- inches,  .em :- s h u ~ r  capsules separated 
- >  . 

25 -inches ; responsible for oaera tor  surv iva l .  
L. 

. . 

#206: Daor Locks and Door ~ s t e n t i c l n  Compozents. 
Quest ionable ,  L e f t  f ron t  d00 i  l a t c h  re leased.  _ _- --- -- Î  _ _ -  .___ ,. . . 

Anchorage of Seats. Excel1el.t. Front seat ad- 
j u s t e r s  def orned, no-senaratio 
considering 

. - . -  - 

The following FIM,V*S.Se were relevant t o  veh ic le  
#2. - - - -  

#203:. Impact Pro tec t ion  f o r  the  Driver  frcn t h e  Steer-  
ing Control  System, Sa t i s faz tory .  One inch 
separa t ion  of shear capsules a ided  i n  r educ t ion  of 
operator's i n j u r i e s .  

#207 Anchorage of Seats. S x c e l l e n t .  No damage t o  
f r o n t  seat a d j u s t e r s ,  especi3l ly  considering i m -  
pact fo rces  froin r e a r  ?es,:tn?ers. 



DESCRIEYTION: 

Pre-Crash: 1-1 was t r ave l ing  south on Beacon S t r e e t ,  
i n  t h e  southkqund t r a v e l  lane ,  a t  an est imated speed of 
,35 t o  40 rn.p.h. V e h i c l e 2  was t r ave l ing  nor th  on Beacon 
s t r e e t ,  i n - t i e  northbound t r a v e l  l ane ,  a t  an est imated 
speed of 34  m.2.h. Vehicle -1 crossed t h e  cen te r  l i n e  i n t o  --. . 
t h e  northboilnd t r a v e l  lane. D r i v e r  2 a m l i e d  9 and 
e e h i c l e  - 2  left 39 f e e t  ' of pre-UnTct t i f e ' b r a ~ k i d m a r k s .  

; z L  
L 

Crash: The f r o n t  l e f t  of veh ic le  1 impacted t h e  f r o a t  l e f t  .- 

of vehi-c7.c L .  Direc t ions  of force were a t  12:00 f o r  each 3/ J 

veh ic l e ;  iir.~sct speeds were estimated a t  35 t o  40 m.p.h.~ --. 
for vehic le  1 and 30 m.p.h. f o r  veh ic le  2. The forward 

, - C I L -  - .-i.---)-..l 
momentum of ealh v-was abruptly ha l t ed  a t  impact; 
n e i t h e r  veh ic le  experienced post-crash movement. All - unre- 
s t r a i n e d  o ~ c ~ ~ r ~ a n t s  of both vehicles moved forward a t  impact. 
I 

Drrml ..-_. 1 c o k ~ c t e d  . _.._ t h e  windshield, severe ly  3eZoGa -%hs - - --- -- 
G i n g  wheel asseinbly and defornieci the l e f t  f r o n t  door /" *Fa~exy - .* - . The r i g h t  f r o n t  passenger 1 contactedm'the 'L :*< 
windshield axd der'orhed t h e  instrument panel. ~ o t h  rear - -  -L 

sea ted  occuparrts in vehic le  1 contacted and deformed t h e  <# /L 

backs-of the- f r o n t  seaA&acks, Driver  2 s l i g h t l y  defoimed 
t h e  s u n v i ~ ~ z  and contacted t h e  s t e e r i n g  wheel assembly; - 

I 

TLe riaht f r a a t  pass3ngcz 2 rsc?:ed t h e  winashieid and i 
caritacted t h ?  instrument 'Sanei.  All three rear seated I 

ocrcnpanfs i r -  ven ic le  2 contacted the Sacks of t h e  f r o n t  --- - - - -  .--_ - seatbacks.  . . 
- 

4 

p o s t - ~ r a s k  : The f i n a l  r e s t i n g  pos i t i ons  of both vehic les  
were a t  tG impact p o s i t i o n s  i n  the northbound t r a v e l  lane .  

. I  , Drivkr 2 ,  azsisted by bystanders,  removed the r i g h t  f r o n t  , .,. 
passenger 1 from t h e  r i g h t  f r o n t  door and placed him on i j J  ,je ' I the s t r e e t .  There was no d i f f i c u l t y  i n  removal of the ,, 
remaining oczupants , No f i r e s  o r  environmental problems,. 

CAUSAL I"ACT07S A I D  ,9ECO!4FENDATIONS : 
(" indicates  ~ o s i s i v e  c e l l )  

Matrix Cel?, Explanation 
ACCIDENT C3U5ATION 

Primary or  P r i n c i ~ a l  -Causes 

Information Processing - Perception Fa i lu re :  
Driver 1 did  not perceive his veh ic l e  veer- 
ing  l e f t  i n t o  t h e  opposing t r a v e l  l ane  
( d e f i n j  + P )  , '. . \.. 



B.U. 73-05 

Severity Increasinq Factor 

Information Processing - Action: 
Driver  2 braked vehic le  following percep- -_ _ _  __- ..- 7---- - 
txon, comprehension and decision processes: 
i n s u f f i c i e n t  time element t o  avoid c o l l i -  
s ion b u t  lessened sever i ty  ( d e f i n i t e ) .  

Relevant Conditions 
... -- .. 

Risk-Taking Behavior: -. 

Dxiver 1 speeding (35 t o  40 m.p.h.) i n  a \ 

prima facie 30 rn.p.h. zone (poss ib le ) .  
'L . - - -  - - -  - - .  

/. condi t ions  o r  S t a t e s :  .- . -- 
I Driver  1, presumably under influence of\, 

alcohol ,  mari j uana and methaqualone: no 
. -- --  '. 

- - - t e s t s  per-fomPd._l~udbable) . -.. 

Driver  1 under f i nanc i a l ,  personal"md 
s o c i a l  pressures  (possihle) . 

--. -. - 

Experience o r  -Exgosure: . .- 

y/' Driver  1 never  operated vehLcle 1 3efore:  7 
complete unfami l ia r i ty  (probable) . 

'L.. - -- . - .--- " 

t . . - .- - - 

Confl ic t ing Behaviors o r  Preocccpation: 
D r i v e r  1 d i s t r a c t i o n  due t o  occupants' 
conversat ions (?robable) i 

Lack of pavement markings de l inea t ing  L 

. opposing d i r ec t ions  of t r a v e l  (poss ib le ) .  . 
1 . --.' -. -.-. -- -. --. w - , -, 

-*. ..̂ . .- .__ ... __. _. ... 

~ ~ Y '  CAUSATION 

2/ 
-. 

Non-use of available r e s t r a i n t s  by a l l  -four 
occupants of vehic le  1 and- f ron t  s e a t  occu-. 
pants of veh ic le  2 increased injury p o t e n t i a l  
( d e f i n i t e )  ,--- - -. --. . 

_C____ 

Five  occupants of vehic le  2 perceived pend- 
ing c o l l i s i o n  and braced themselves, r e su l t -  
ing  i n  i n  j u r i e s  reduction (probable) . 

- 
Steer ing  column energy abzorption devices i n  
both vehic les  reduced botk. d r ive r s  ' i n j u r i e s  
( d e f i n i t e ) .  

Windshields of both vehic1.e~ retained both 
f r o n t  seat passengers' hezlds upon contac t ,  



reduced i n ju ry  seve r i ty  t o  passenger i n  - - 
--- - --- vehicle  2 ,  f a t a l l y  injured right f r o n t  

passenger i [de f in i t e )  . 
. - .. 

*5 Padded instrument panels i n  both vehic les  . - .  - -.- -- . . . _ _  _ reduced p o t e n t i a l  i n j u r i e s  t o  the -three-.-- 
surviving f ron t  - .  s e a t  occupants ( d e f i n i t e ) ;  - 

I n t e g r a l ,  high-backed, f r o n t  seats  i n  both 
--. 

v i e s  -- .....- reduced. -- inj u* poten' t ial  t o  daXl:l' "̂  - - . --, 
- - ~ ~ ~ n v o l v e d  occupants (def &ite)'. ; - . -  - 

- ..- - .I- - -., . - -  - -, - .  

Front s e a t  anchorages and f r o n t  seatback 
locks i n  both vehicles  performed excel- 
l e n t l y ,  again,  reducing i n j u r y  p o t e n t i a l  
t o  a l i  n ine  occupants ( d e f i n i t e ) .  

RECOED!33A', 1313s : 
,fl d g, C - 

P C  
f 

t. Mandatory t e s t s  f o r  a l c c l ~ o l  and narco t i c s  & {& 
should be perfomed on surviving dr ivers .  

/ ; 
/ *  / 

1 ~ a w  enforcement personnel must exe rc i se  /' 
s t r i c t e r  a r k e s t  procedures i n  order . - to - - ----- 

. - - .-- . 7 .  - 
perform alcohol/narcoti.cs t e s t s  on s u r -  
viving dr ive i s .  - - 

Road maintenance, s p e c i f i c a l l y  cen te r  
d iv id ing  pavement l i n e s  i n  t h i s  case, 
should be much more rou t ine ly  performed. 





VEHICLE g1: 

Vehicle 1 was a b lue ,  1972 Toyota Cel ica ,  two-door 
hardtop,  equipped with a four-cylinder,  115 c.i .d.  en- 
g ine ,  pager,  f r o n t  d i s c ,  brakes  and a manual, f our-speed 
console s h i f t ,  t ransmission,  The veh ic le  was manufactured 
i n  May 1972 and purchased new, by t h e  deceased r i g h t  
f r o n t  passenger,  on October 17, 1972. The shipping 
weight of t h e  vehic le  was 2 , 2 6 6  pounds; t he  odometer 
r e g i s t e r e d  12 ,766  mi les  (monthly mileago average of 2850 
miles s ince  purchase) .  Constru,?tion t p e  was uni t i zed  
with f r o n t  and rear c o i l  springs. Tire s t e e r i n g  gear  box 
was mounted on t h e  l e f t  f r o n t  inner  fender housing t o  
the  rear of t h e  l e f t  f r o n t  wheel. There was no l u b r i c a t i o n  
sticker and t h e  veh ic l e  showed an obvious lack of rout ine  
maintenance. The last compulscz-y s-L?tc inspect ion was 
on October 2 6 ,  1972. No de fec t  recall czmpaigns were 
listed throuch June 30,  1972. There were no known p r i o r  
mechanical defects of t h i s  vehic le ,  Available restraints 
cons i s ted  9, lap/shoulder b e l t s  for the  f r o n t  ' i e f t  w d  
r i g h t  seated ~ o s i t i o n s  and l ap  b e l t s  for t h e  rear l e f t  
and r i g h t  seated pos i t i ons .  

1i:lpac-L dimage t o  vehFclc I ~ Z E  tc the frcrrt ii2-E"'- 
3 ) :  repair costs were est imated a t  $1 ,700 ( ac tua l  cash 
value  was $ 2 , 5 2 5 ) .  Direct shee t  metal damage was l imi ted  
t o  the vehic le  f r o n t  with a maximum crush of s ix teen  
inches . 

The lower f i r e w a l l  and floorpan were displaced pre- 
venting brake pedal depression,  TPe hydraulic  low 3rake 
f l u i d  warning switch separated a t  t! e threaded area  an2 
allowed drainage of t h e  brake f l u i d  from one sec t ion  of 
the p l a s t i c  r e se rvo i r ,  The l e f t  f r c n t  suspension a s s e ~ b l y  
was displaced t e n  inches rearward. lrinor reaivard engine 
displacement occurred w i t h  s l i s h t  lef tward twis t ing  of t h e  
front ?or t ion of t h e  engine. Displacezent of t he  lower 
f i r e w a l l  and f loor7an r e su l t ed  i n  birC!ing of the foot 
t h r o t t l e  linkacje; the  l inkage  separated a t  t h e  b a l l  j o i n t  
end of t h e  foot  t h r o t t l e m d .  

The rearward-located l a t c h  was damaged and completely 
re leased ;  t h e  fomard-located hood hinges were damaged 
w i t h o u t  sepiiration. Due t o  t he  l a t c h  release, t he  rear 
edge of t h e  hood was elevated but d i d  not cone i n  con tac t  



w i t h  t h e  windshield.  The l e f t  upper and lower A p i l l a r  
was damaged w i t h j u t  sepa re t ion .  The l e f t  s i d e  roof r a i l  
was damaged and buckled. The l e f t  f r o n t  door l a t c h  was 
damaged and re leased :  t h e  h inges  on this door were  damaged 
without separa t ion .  

The s t e e r i n g  wheel r i m  and t h e  two spokes were de- 
- formed, frorc o p e r a t o r  con tac t .  The mesh type  energy ab- 
- sor5i r ig  s t e e r i n g  column compressed 7.7 inches  of t h e  

maxirncg al lowable 10.74 inches  and t h e  s h e a r  capsu les  
sepa ra ted  2.5 inches.  The funct ioning  of t h e s e  two u n i t s  
were primarily r e spons ib le  f o r  opera to r  s u r v i v a l .  

- 
The passenger compartment was reduced i n  s i z e .  The 

ins t rument  panel  v e r t i c a l l y  r o t a t e d ,  The f i r e w a l l  and 
the fl.oor2an were deformed. Due t o  impact s t r e s s  f o r c e s  
and oc2cupants ' c o n t a c t ,  t h e  windshield was severe ly  cracked 

- and brolcen. The ins t rument  panel, c o n t r o l  knobs, glove 
corn~artnent  a r e a ,  h e a t e r  d u c t s ,  foo t  c o n t r o l s  and r e a r  
view mir ror  wzre a l l  damaged by oecup:nts' c o n t a c t s .  

The f r o n t  sez ts  i n  t h i s  v e h i c l e  were Sucket  t y p e  wi th  
the h igh ,  i n t e g r a l  head r e s t r a i n t s ,  sca tbacks .  Both r e a r  
s e a t e d  occupants c o n t a c t i d  t h e  rear of t h e  f r o n t  sea tbacks  
but . c i i t l~ed ~ 3 . y  minimal ' deformation of  t h e  seatbacks.  The 
fruit scc5ack aci jus ters  -;or= anfa,%ed b u t  d id  n o t  sepa- 
rate:  the f r o n t  s e e t j a c k  locks  neld f i rmly .  The l e f t  
f r o n t  door brier panel  and t h e  window glass on t h i s  door 
were damaged and broken by occupant con tac t .  

VEHICLE 2 2 .  -- 
'Vehic.:.~ +2 was a whi te ,  1969 Ford Mustang Mach I, 

two-bmr ha.tdtop, equipped wi th  an e igh t -cy l inder ,  351 
c . i . d ,  engin;!, power, f r o n t  d i s c  b rakes ,  power s t e e r i n g  
and a manual, four-speed, console  s h i f t ,  t ransmiss ion .  
Vehic le  rnanuzacture and purchase d a t e s  are  unknown. The 
shipping  woicjht of t h e  v e h i c l e  was 3,253 2ounds; t h e  
odometer r e g ~ s t s r e d  35,334 miles .  Cons t ruc t ion  type was 
i n t e g r z l  s t u 1 >  frame wi th  f r o n t  c o i l  s p r i n g s  and rear  
leaf sp r ings .  The s t e e r i n g  gea r  box was mounted on t h e  
left i n n e r  f r a m e ' r a i l  t o  t h e  r e a r  of t h e  l e f t  f r o n t  wheel. 
The l a s t  recorded s e r v i c e  c o n s i s t i n g  of an oil and f i l t e r  

- chanqe was a t  28,311 mi les  on an unkxoim d a t e .  The l a s t  
compulsory = t z t e  i n s p e c t i o n  was on October 11, 1972. 
Defec:t r e c a l l  campaigns 68-0095 r e l a t i v e  t o  improperly 



OCCUPANT KIXEbWTICS AND INJURY CAUSATION 

There was a t o t a l  of n ine  occupants i n  t h e  t w o  ve- 
h i c l e s  involved i n  t h i s  case  acc ident .  The r i g h t  f r o n t  
passenger i n  v e h i c l e  L w a s  f a t a l l y  in ju red ;  a complete 
autossy was performed and complete i n j u r y  information i s  
a v a i l a b l e  f o r  this occupant. Deta i led  medical informa- 
t i o n  f o r  t he  severe ly  in ju red  d r i v e r  of vehic le  1 and 
fo r  t h e  remaining seven occupants, each sus ta in ing  minor 
i n j u r i e s ,  was  n o t  a v a i l a b l e .  General i n j u r y  information 
on the e i g h t  su rv ivors ,  h o w e v e r ,  was obtained and i s  re- 
por ted  i n  a s  much d e t a i l  as i s  poss ik le .  

. - 

VEHICLE #1: 
. - 

A t  impact, t h e  f o u r  unres t ra ined  occupants i n  v e h i c l e  
1 a l l  moved f ~ n v a r d  and s l i g h t l y  t o  t4e  l e f t .  A s  evidenced 
by i n t e r i o r  v e h i c l e  damage, t h e  d r i v e r ' s  l e f t  t h i g h  and 
knee contacted t h e  forward por t ion  of t h e  l e f t  door ;anel. 
From t h i s  con tac t ,  he sus tz ined  unspecif ied i n j u r i e s  t c  
h i s  l e f t  kne-. His t o r s o  was thrown i n t o  t h e  s t e e r i n g  
wheel. rim and. spokes, r e s u l t i n g  i n  severe ,  unspecif ied ab- 
dominal i n j u r i e s  t o  t h e  d r i v e r .  The sha t t e red  windshield 
has a d t s + < ~ c t  spider- type crack which i n d i c a t e s  t k e  
opera to^' s head probably c rn tac teu  Lie windshield. No 
head o r  f a c i a l  i n j u r i e s ,  however, were reported f o r  ths 

The r i g h t  f z o n t  passenger was L\rown i n t o  t h e  i n s t r u -  
ment panel  and t h e  winiishield. F r s i : ~  ' contac ts  with t h e  
lower su r face  of the instrument pal,al.and the glove com- 
partment door,  he ' sustained akrasiorl; and contusions t o  
h i s  left knee and lower l e g ;  -1is rig:it knee was l a c e r a t e d  
and showed abras ions .  From contac t  ~ 5 t h  the  instrument 
panel, he sus ta ined  contusions about the r i g h t  
a d r e n a l  and of the l e f t  lung and a f r a c t u r e  of 

kidney and 
t h e  l e f t  

c l a v i c l e .  The exter ior  of h i s  t o r s o  showed no v i s i b l e  
i n j u r i e s .  Both of h i s  hands had m i x r  abrasions,  pro- 
bably sus ta ined  from contac t in$  the windshield. -The : :-.'- - .' 
r i g h t  f r o n t  passenger ' s- - f a t a l  i n  j u r y  wds s i s t a i n e d  f ron 
severe  head 
t i p l e  s k u l l  
and massive 
t o  t h e  r igh  
h i s  head f e  

impact w i t h  the winsshield and included m u l -  
F rac tu res  'with c e r e b r a l  contusions,  l a c e r a t i  
hemorrhages. Be a l so  received 2 l a rge  abras  
t side of h i s  forehead from this con tac t .  A s  
:.I d o w n w a r d ,  he f rac tu red  t h e  right a n g l e  of 

ons 
i o n  

h i s  rnandfile f ron  c o n t a c t  with t h e  upper por t ion  of t h e  



B.U. 73-05 

Both r e a r  s e a t  passengers  were thrswn i n t o  t h e  r e a r  
of t h e  high-backed f r o n t  bucket s e a t s .  From these impacts ,  
the  l e f t  r e a r  passenger  sus ta ined  unspecif ied neck i n j u r i e s  
and t h e  r i g h t  r ea r  passenger received unspeci f ied  f a c i a l  
i n j u r i e s .  

, - . -  . 
Post-crash,  a l l  f o u r  occupants of v e h i c l e  1 were con- 

veyed by ambulance o r  p o l i c e  v e h i c l e s  t o  l o c a l  h o s p i t a l s .  
The d r i v e r  was admitted t o  t h e  h o s p i t a l ;  the r i g h t  f r o n t  
passenger was pronounced dead a t  t h e  h o s p i t a l ,  sixty-seven 
minutes  ~ o s t - c r a s h .  The d i s p o s i t i o n  of the r e a r  s e a t  occu- 
p a n t s  i s  unknown. - - - - : - - - .  >- - - 

- -  . - .  - - -  - .-. 

- .:If t h e  d r i v e r  had been wearing t h e  lap  p o r t i o n  of t h e  
. a v a i l a b l e  r e s t r a i n t  system, his i n j u r i e s  n i g h t  have been 
. less severe.  I f  t h e  i v a i l a b l e  lap/shoulder  r e s t r a i n t s  had 
been i n  use,  he would p rob ib ly  have received minor t o  nc 
i n j u r i e s .  The proper  deployment of an a i r  cushion a lone ,  
o r  i n  conjunct ion wi th  a l a p  and/or shoulder  r e s t r a i n t  
would, likewise, have reduced h i s  severe  i n j u r i e s  t o  minor 
o r  none a2 a l l .  If t h e  r i g h t  f r o n t  passenger had been 
wezring t h e  l a p  p o r t i o n  -of t h e  a v a i l a b l e  r e s t r a i n t  system, 
h i s  fatal head c o n t a c t  wi th  the windshield might not  have 
3 3 c ~ ~ e a ;  however, i f  he 2x26 fzc7cknifed over the belt, he 
might have received f a t a l  head i n  j u r ~ e s  from c o n t a ~ t i r ~ ;  
t h e  instrument  ?anel.  If t h e  avai ' l ab le  lap/shoulder  r 
s t r a i n t s  had been i n  use ,  he would have survived w i t h ,  
probably, only minor i n j u r i e s .  The proper  degloyment 
an a i r  cushion a lone ,  o r  i n  conjunct ion w i t h  a l a p  and 
shoulder  r e s t r a i n t  would, l ikewise ,  have guaranteed h i  
s u r v i v a l  with minor t o  no i n j u r i e s .  I f  t h e  a v a i l a b l e  
l a p  r e s t r a i n t s  had Seen i n  use by both  r e a r  sea ted  occu- 
p a n t s ,  t h e  minor i n  j uries ' they  sus ta ined  would pro5ably 
have been eliminated. . -. . . . - - 

, , . _ . . - . .. - . - - .  - - . . - - .  . , . . .- . . - . - . . - 

P r i o r  t o  impact t h e  occupants in  v e h i c l e  2 apparen t ly  
perce ived  t h e  pending c o l l i s i o n  and attempted t o  brace 
themselves.  A t  impact, t h e  f i v e  unres t ra ined  occupants i n  
v e h i c l e  2 a l l  moved forward and s l i g h t l y  t o  the l e f t .  A s  
evidenced by i n t e r i o r  damage and by t h e  shea r  capsules  
separation, t h e  d r i v e r  contacted t h e  head l igh t  switch knob 
w i t h  h i s  l e f t  knee, t h e  steering wheel rim wi th  h i s  t o r s o  
and t h e  l e f t  sunv i so r  and windshield wi th  h i s  f ace  and 
head. H e  sus ta ined  minor, unspecif ied i n j u r i e s .  The r i g h t  



CASE 87 

Identification: 

Location : 

Accident Type: 

Severity : 

Ambience : 

Light Conditions: 

Weather : 

Roadway Conditions: 

Highway : 

fdentification: 
Type : 

Width: 

Lanes: 

Surf ace : 

Rcad Edge: 

Configuration: 

CASE S-Y 
MIS 065-70 

On a straight and level stretch of 
a twa laned-ntario highway. 

Monday July 1972 a.m. 

Car/Car/haad on. 

Fatal (AIS-7) 

Daylight 

87 per cent, winds easterly gusting 
t o  20 miles per hour. 

Wet, puddled in low spots. 

24 f ee t  

Two traffic lanes 

None 

Asphalt, condition 

Eleven foot gravel shoulders - 
sloped to shallow grass ditch 
with to ta l  road clearance of 
100 feet. 

Straight and level for three-tenths 
of  a mile west and seven tenths of 
a mile east of the point of impact. 



CASE SCMARY (Cant' d. ) 

Traffic Contz~ls :  
7 

Speed Limi.t: Sixty miles per hour. 

Broken yellow centreline. 

None. 

Markings : 

Light Sigrnls: 

Vehicles : 

Description: 1971 Oldsnobire Cutlass, 
red, 2-door hasdtop, 
350 cu. in. V-8 engine, 

1972 Datsun PLSlO 
2-door sedan, light 
blue with dark vinyl 
top equipped with 
4-cylinder engine. 

13,644 miles 6,062 miles 

Automatic 

Steering: Power 

Brakes : Power Manual 

Padding : Upper Znstr;zment Panel Upper.Instrument Panel 

3 front, 3 rear 2 f ront ,  2 rear 

Shoulder 
Restraints; : 2 front 

Exterior 
Damage : Total  fruntal  with nmxhnu 

crush of 43 inches, 12 
inches to left of centre. 

side with 6.5 inward buckle 

Total frontal with 
maximum crush of 72 
inches at left side, 
left door buckled out- 

& a i L U a m & e a h t 6 ~  
drlt- 
v* ? ,  7~0-d~ 
up and -Left "A1* 
p i l l ~ ~ s h @ - b a d L  to 
c=e of f r o n t  seat 
position. 

Stanciards 
Affected VDI: W S S  ILL - Reamiew 

mirror. 
None 

Repair Cost: $2,600.00 (write-off) 



DTS 065-72 

Vehicles (contld. ) 

In ter ior  Damage: Steering wheel bent and 
Z o r m  EA, system collapsed. 

Steering wheel and 
column bent. 
Instnmrent panel 
rotation and crush 
t o t a l  width. Fire- 
w d l l  and toe pan 
deformed . 

Instnnnent w e 1  rotat&& 
Thna crush t o t a l  width, "AD - damased and rear- - and toe pan deformed. - 

C L 

Occupant Contacts: Windshield, steering wheel, 
steering columrr, instrumentv 
panel, glove compartment - 
parking braker rearview 
mirror, sun visors,-ind-- 
shield top moulding, r ight  @ 

. door panel hardware, arm- ,. 
r e s t  and door window.  

Windshield, steering 
column, complete 
instnrment panel l e f t  
upper and lower "A" , 

p i l l a r ,  l e f t  d w r  
in ter ior ,  headrest, 
roof, brake pedal, 
ignition key, a i r  
vent outlets.  

Intrusion : 

Occupants : 

Driver Data: 

Yes Yes 

Vehicle Number 

Occupation Painter Retired M i l l  
Manager 

Marital Status Married Married 
(second wife 1 

50 years 

Male 

69 inches 

160 pounds 

25 yeisrs/10,000 miles 
per Ye= 

No 

72 years 

Sex Male 

. Height 68 inches 

Weight I5 5 pounds 

Driving 
Experience : 

43 yearsr;',000 miles 
P a  Year 

Driver Education: 

Defensive Driving 
Course : 



CASE SlJMMhRY (Cont'd) 
DTS 065-72 

Occupants (Cont ' d. 1 

Trip Plan Job Interdew/ 
250 miles 

Vehicle 
Familiarity 14 months 

Return hwe/300 miles 

I1 months 

Area 
Fami1iarit:y Slight Several times p e r  year 

Glasses No Yes 

Condition Late for intezview None - 
Blmd Alcclhol Not tatsted/assumed N i l  

nil. 

Restraint Use Not used Yes, combined lap and 
shoulder 

Injuries/ Laceration l e f t  Abrasions and lacera- 
Causation eyebrow/rearvi ew- tions to face and scalp/ 

nirc.ar%ncussion/ windshield and hood of 
Vehicle 1, Abrasicns 
and lacerations l e f t  

c h s t / s t e e r i ~ ?  leg/lower l e f t  "A" 
w h l .  pillar. Subarachnoid - hemmorhage/hood vehicle. 

Lacerated myocardicrm with 
transection of pulnhssy 
artery/steering assembly. 
Torn bronchus/steering 
colmrar. Abrasions and 
lacerations to chest/ 
steering assembly. Torn 
l i ve r  and spleen/steering 
column. Fracture l e f t  
ribs 1 t o  lO/steering 
wheel. Fracture right 
ribs I, 2 and b/steering 
wheel. Racture l e f t  
tbigh and patella/lower 
l e f t  pillar. 



DTS 065-72 

CASE SlJHKU3Y (Cont Id. ) 

Occupants (Cont ' d . ) 
Passenger Dab: 

Vehicle Number - 
Position Right front seat 

Age 39 years 

Sex Male 

Height 67 inches 

Weight 170 pounds 

Restraint Use Not used 

Injuries/Causation Concussion/q,j&* -"an.LgjJ&rc 
Lacerated forehead and upper 
lip/windshield. Abdominal - 
c o n ~ t 3 s ~ o n ~ v e  co t 

.---A _ -_. 

area. ~ r a c s e d  l z u s 7  
glove compartment area. 

-* .w-iC<,c\ ..* 

Vehicle 2 w a s  proceeding westerly a t  a b u t  55 miles per hour and 
was approaching an eastbound tractor b a i l e r  truck. 

Vehicle 1 w a s  proceeding easterly ( w i t h  windshield wipers on "highn) 
and had passed one of the two vehicles following the truck. 

After descending a sl ight hill Driver 1 decided to  pass the car in 
front  and pulled out into the westbound lane. Then Vehicle 2 appeared 
through the road spray from the a b u t  75 f ee t  ahead. 

The truck had been travelling a t  just over 50 miles per hour. Vehicle 
1 was accelerating from 55 miles per hour. Both drivers made an 
unsuccessful last moment attempt to turn to the right.  



CASE SVQ4ARY (Cont ' d . 1 

Description (Cont ' d) 

a a s h  - 
The two vehicles met head on with almost total f ronta l  contact, 
in the centre of the westbound lane. Vehicle 1 came to r e s t  
straight ahead about 15 f e e t  beyond the point of impact. Vehicle 2 
rotated clockwise u n t i l  the r i g h t  f ront  wheel of Vehicle 1 strack 
the l e f t  f ront  door of Vehicle 2. The hood of Vehicle 1 over- 
rode that of Vehicle 2, entered the windshield area, moved up the 
l e f t  "Aw p i l l a r  and raised and pushed back the roof of Vehicle 2. 

The impact pushed back the lower "A" p i l l a s  of Vehicle 2 as  f a r  
as  the dr iver ' s  seat. V e h i d e  2 then p l ~ t e d  on the hoed of 
Vehicle 1 and vaulted diagonally over the roof of Vehicle 1 from 
the r igh t  f ront  to l e f t  r ea r  corner in an inverted pasition. 

Vehicle 2 stopped on its r i g h t  side in the north d i t ch  facing 
northeast. Them was a distance of 18 f e e t  between the rear  
of the two vehicles and 32 f e e t  Setweex t h e i r  f ront  ends. 

Pos t-crash 

Drivers of other vehicles stopped t o  provide assistance 
t o  the injured. I t  was immediately apparent that the driver of 
Vehicle 2 was dead. In Vehicle 1, the right f ront  passenger was 
dazed for a few munents but was able t o  ge t  out through the r i g h t  
s ide  windlow area w i t h  assistance. Both dcclrs were jammed shut 
and pry bars frm a truck were used t o  open the r i g h t  door t o  remove 
the unconscious driver. 

Police arrived about 12 minutes a f t e r  the accident, The first t ow 
truck and ambulance arrived 20 minutes a f t e r  the ,police. The 
injured occupants were admitted ti, hospital 25 minutes la ter .  

The driver o f  Vehicle 2 was crushed between the l e f t  "An p i l l a r  
and seat. His body was not removed mt i l  after the coroaez had 
arrived two burs l a t e r .  The "A" p i l l a s  had t o  be pulled away f r o m  
the dr iver  t o  f ree  his l e f t  leg. 



CASE SUMMARY (Cont Id) 
DTS 065-72 

Causal Factors: 

Matrix C e l l  

1 

Explanation 

Driver 1 was already l a t e  for a job inter- 
view. He was i~rpatient  and decided to  
pass a car without being able t o  see past 
the truck which was the second vehicle 
ahead. 

Driver 2 was using the combined lap and 
shoulder restraint .  

Neither occupant in  Vehicle 1 was using his 
available lap or shoulder restraints.  

Distance, heavy t r a f f i c  and a torrential  
downpour delayed the arrival  of the 
ambulance. 

The r e w i e w  mirror mounted on the w i n d -  
shield header in Vehicle 1 pivoted to  a 
horizontal position and came in contact 
with the windshield. The vinyl mirror 
moulding came off exposing a sharp metal 
edge which lacerated the head of the 
driver. 

The shear capsules i n  Vehicle I separated 
and the energy absorbing device collapsed 
to  its mi- length. 

A heavy dawnpour resulted in puddles on the 
road surface which caused a dense road 
spray from the tzuck's tires, obscuring 
vis ib i l i ty  past the truck. 

Continuing heavy precipitation and the 
remoteness of the area caused delays in  
clearing the scene. 

* Indicates positive factor. 
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. 
Three-quarter l e f t  front  view Vehicle 2. 

Interior view of instrument panel wfndshield area Vehicle 2. 



CASE 48 DTS 103-74 

CASE SUMM,4RY 

Identification: - 
Location: 

Date/Time: 

On a rural section of the Trans-Canada 
Highway 

22: d 7  
Wednesday p.m., July 1974 

Accident Type: Car/Car/Front-to-side, type "T" 

Severity : Fatal (AIS-8) 

- Ambience : 
Light 
Conditions: Night 

Weather: 

Roadway 
Conditions: 

Highway: - 
Type: 

Directicn: 

Temperature ~o'F, neg 
no precipitation 

Major rural h ighwy  
t 

Width: - 22 feet 

Layes : 2 lanes, each 11 feet wide 

Divider: None 

Surface :- Asphalt 

Condition: Good 

Road Edge: 8 feet wide gravel shoulders 

Configuration: Straight and level. Crest of hill 
quarter mile west. 

Visibility 
Obstructions: None 



DTS 103-74 

CASE SUMMARY (Cont ' d )  

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

Speed L i m i t :  

S o l i d  ye l low c e n t r e  l i n e  on nor th  
s i d e  of road c e n t r e  and broken yel low 
l i n e  on sou th  s i d e  of road c e n t r e .  
S o l i d  whi te  shou lde r  l i n e s .  

Light  S i g n a l s :  None 

Vehic les :  

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

Desc r ip t ion :  1970 yellow 
Toyota Corona 
Mark 11, 4- 
c y l i n d e r ,  
ha rd top .  

1974  s i l v e r  gray  
Pon t i ac  LeMans , 
V-8 Coupe. 

Odometer: 

Transmission: 

Shift Mechanism: 

S t e e r i n g :  

Brakes : 

Padding: 

4 4 3  miles 76,127 miles .  

Manual Automatic 

Column F loor  

Manual Power 

Power Power 

Ins t rument  p a n e l ,  
s u n v i s o r s  

Ins t rument  
panel  

Lap R e s t r a i n t s :  Two f r o n t ,  
two r e a r  

Three f r o n t  
t h r e e  r e a r  

Shoulder 
R e s t r a i n t s  : Two f r o n t  TWG f r o n t  

E x t e r i o r  Damage: Right  s i d e  
crush of 28 
i n c h  from 
r i g h t  door  
t o  r i g h t  r e a r  
f ender .  
Complete 
s e p a r a t i o n  of 
r i g h t  lower 
"B" p i l l a r  

Complete f r o n t  end 
damage wi th  28 i n .  
of c r u s h  t o  r i g h t  
s i d e  and 5 inches  
t o  l e f t  s i d e .  Hood 
e l e v a t e d  e n t i r e  
width,  l e f t  s i d e  
12 i n c h e s ,  r i g h t  
s i d e  25 inches .  
Right  f r o n t  wheel 
d i s p l a c e d  



DTS 103--74 - 
CASE S U N W R Y  (Cont ' d )  

S t a n d a r d s  
Affec ted :  

Repa i r  Cost :  

V D I :  Primary:  
Secondary:  

I n t e r i o r  Damage, 
Impact: 

and upper  " C "  r ea rwards  11 
p i l l a r .  Complete i n c h e s .  D i s -  
s e p a r a t i o n  of  placement  of  
rear f l o o r  pan f r o n t  end 5 i n .  
a t  r e a r  s e a t .  t o  t h e  r i g h t .  
Roof e l e v a t i o n  Engine and 
of  1 0  i n c h e s .  t r a n s m i s s i o n  

d i s p l a c e d  rear - ,  
wards s e p a r a t i n g  
mount and 
deforming c r o s s  
member. 

CMVSS 214 
S i d e  Door 
S t r e n g t h  

CMVSS 201 
Occupant Pro- 
t e c t i o n ;  CMVSS 
203 Impact Pro-' 
t e c t i o n ;  CMVSS 
2 0 4  S t e e r i n g  
Column Rearward. 
Displacement ;  
CMVSS 205 
Glaz ing  Mate r i a , l s ;  
CMVSS 2 0 6  Door 
La tches ;  CMVSS 212 
Windshield  .h.loun.tin( 

Windshield  Windshield 
popped o u t .  c r acked ,  i n t e r -  
Rear f l o o r -  l a y e r  t o r n .  
board s e p a r a t e d .  In s t rumen t  pane l  

d i s l o d g e d .  



DTS 103-74 

CASE SUMMARY (Con t ' d )  

Veh ic l e s :  (Cont ' d l  

I n t e r i o r  Damage, 
Occupant Con tac t :  Unknown 

I n t r u s i o n :  

Occupants:  

D r i v e r  Data: 

Veh ic l e  Number: 

Occupat ion:  

Marital S t a t u s :  

Age : 

Sex: 

Height:  

Weight: 

Educa t ion  : 

D r i v i n g  
Exper ience:  

Dr ive r  
Educat ion : 

E x t e n s i v e  
s h e e t  metal 
i n t r u s i o n  on 
r i g h t  s i d e .  

Supermarket  
c l e r k  

S i n g l e  

20 y e a r s  

Male 

65 i n c h e s  

130 pounds 

High schoo l  

1 yr/10,000 
per year 

S t u d e n t  Dr iv ing  
Course  

Windshield 
c r acked ,  
In s t rumen t  
pane l  d i s -  
lodged,  s t e e r i n g  
wheel deformed, 
l e f t  s u n v i s o r  
deformed. 

Windshield  
p e n e t r a t e d  by 
hood. Toe pan 
a r e a  deformed 
1 i n c h  upward. 

Car  d e a l e r  
S e r v i c e  Manager 

Married 

34 years 

Male 

71  i n c h e s  

1 9 0  pbunds 

High schoo l  

18 yrs /8 ,000  
p e r  year 

None 

Defens ive  
Dr iv ing  Course: None None 



DTS 103-7'4 - 
CASE SUMMARY ( C o n t ' d )  

Occupants :  

D r i v e r  Data:  ( C o n t ' d )  

T r i p  P l a n :  Going t o  work 
from c o t t a g e  

V e h i c l e  
F a m i l i a r i t y :  1 year /10 ,000  

miles 

Area F a m i l . i a r i t y :  Yes 

G l a s s e s  : None 

Colour  D e f i c i e n c y :  None 

P h y s i c a l / M e n t a l  
C o n d i t i o n :  Unknown 

P r e v i o u s  A c c i d e n t s :  One v i o l a t i o n  
8 months p re -  
v i o u s l y ,  d r i v i n g  
l e f t  of c e n t r e .  

Medica t ion :  

R e s t r a i n t  Use: 

I n j u r i e s /  
C a u s a t i o n :  

R e t u r n i n g  home 
from c i t y  

2 weeks/443 
miles 

Very 

None 

None 

Relaxed 

None 

None None 

None None 

S e v e r e  l a c e r a -  
t i o n s  of  l i v e r ,  
s p l e e n ,  l e f t  
k idney  and r i g h t  
l u n g / i n s t r u m e n t  
p a n e l  & p a s s e n g e r  
F r a c t u r e  o f  r i g h t  
p u b i c  bone,  a b r a -  
s i o n s  & c o n t u s i o n s  
of whole r i g h t  
s i d e  o f  body, 
hemothorax ( b i -  
l a t e r a l ) ,  haemo- 
pe r i toneum,  p e r i -  
t r a c h a e l ,  p e r i -  
a o r t i c  haematorna/ 
p a s s e n g e r  and 
i n s t r u m e n t  p a n e l .  
L a c e r a t i o n  of b o t h  
h a n d s / w i n d s h i e l d .  

3 f r a c t u r e d  
r i g h t  r i b s ,  
2 f r a c t u r e d  
l e f t  r i b s ,  
f r a c t u r e d  sternum/ 
s t e e r i n g  wheel .  4 
s t i t c h  l a c e r a t i o n  
on forehead/wind-  
s h i e l d .  S r u i s e s  on 
knees / lower  
i n s t r u m e n t  p a n e l .  
Bruises on arms/ 
upper  i n s t r u m e n t  
p a n e l .  B r u i s e s  
on back s h o u l d e r  
g i r d l e / s e a t  back.  



DTS 103-74 

CASE SUMMARY ( C o n t ' d )  

Occupants:  

D r i v e r  Data: ( C o n t ' d )  

In  j u r i e s  
Causa t ion :  (Cont ' d l  Con tus ions  and 

l a c e r a t i o n s  o f  
l e f t  temple and 
s c a l p / w i n d s h i e l d  
and  heade r .  

A I S  S e v e r i t y  Code 8 

Passenge r  Data: 

V e h i c l e  Number: 

Seat P o s i t i o n :  

A g e  : 

Sex : 

Height :  

Weight: 

R e s t r a i n t  Use: 

I n  jurf es/ 
Causa t ion :  

I - 2 - 
Righ t  f r o n t  Right  f r o n t  

1 9  y e a r s  3 3  years 

Male Female 

63  i n c h e s  7 0  i n c h e s  

1 3 0  pounds , 1 3 0  pounds 

None None 

L a c e r a t i o n s  & F r a c t u r e d  nose/ 
a b r a s i o n s  on head/ w i n d s h i e l d ,  
r i g h t  window frame b r u i s e s  t o  upper  
and  g l a s s ,  Contu- p a r t  of  body and 
sions & a b r a s i o n s  arms/instrument 
on abdomen, p e l v i c  p a n e l ,  l a c e r a t i o n  
g i r d l e ,  a l l  l imbs ,  and f r a c t u r e  of  
c h e s t / r i g h t  door  r i g h t  lower leg/ 
i n t e r i o r  and lower  instrument 
driver.  Lacera- p a n e l .  
t i o n s  and abra-  
s i o n s  t o  f a c e /  
r i g h t  window g l a s s  
& "A" p i l l a r ,  
L a c e r a t i o n s  o f  
l iver ,  spleen, hear t  
and l u n g s ,  hemorrhage 
o f  b o t h  lungs, t o r n  
a o r t a ,  left suba rachno id  
hemor rage / r igh t  doo r  
i n t e r i o r  and driver 
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CASE SUMMARY (Cont'  d )  

Occupants : - 
Passenger Data: (Cont ' d )  

F r a c t u r e  of 1st t o  
9 th  r i b s ,  f r a c t u r e  
of head of ulna/  
r i g h t  door & d r i v e r .  

AIS S e v e r i t y  Code 8 

Descr ip t ion:  - 
Pre-Crash Phase: 

Ve:hicle 1 was proceeding e a s t  a t  a  high r a t e  of speed on 
a  2-laned major r u r a l  highway when Driver  1 not iced  a 
v e h i c l e  i n  f r o n t  o f  him slowing down t o  t u r n  l e f t  i n t o  a 
s e r v i c e  s t a t i o n ,  

Vehic le  2 was t r a v e l l i n g  west on t h e  same highway a t  
approximately t h e  speed l i m i t  of 6 0  mi les  pe r  hour. 
Driver  2 and his wife  were approaching t h e  s e r v i c e  s t a t i o n  
and no t i ced  a  v e h i c l e  oppos i t e  them s i g n a l l i n g  i t s  
i n t e n t i o n  t o  cross t h e i r  l ane .  The head l igh t s  of t h e  
approaching Vehicle  1, behind t h e  slowing v e h i c l e ,  dipped 
a s  i f  it were braking ,  en te red  t h e '  r i g h t  shoulder ,  and 
then  suddenly s h o t  a c r o s s  t h e  road i n  f r o n t  of Vehicle  2 .  
Driver  2 app l i ed  h i s  brakes  and l e f t  3 3  f e e t  of s k i d  
marks be fo re  the impact occurred.  

Nei ther  t h e  d r i v e r  nor r i g h t  f r o n t  passenger i n  e i t h e r  
ve:hicle  were us ing  t h e  a v a i l a b l e  r e s t r i t i n t  systems. 

Crasln Phase: - 
Veliicle 1 was s t r u c k  ( d i r e c t i o n  of f o r c e  2 o ' c l o c k )  a t  
its r i g h t  f r o n t  co rne r  and i t s  r i g h t  s i d e  r e s u l t i n g  i n  
i n i t i a l  counter-clockwise r o t a t i o n  about  t h e  f r o n t  end of 
V e l ~ i c l e  2 .  Massive s h e e t  meta l  c rush  of t h e  r i g h t  s i d e  
of Vehic le  1 caused 28  inches  of p e n e t r a t i o n  a t  t h e  "B" 
p i l l a r  area and t e a r i n g  of t h e  f loorpan  below t h e  r e a r  
s e a t  l a t e r a l l y  a c r o s s  t h e  width of t h e  c a r .  A secondary 
impact involved c o n t a c t  of t h e  l e f t  "A" p i l l a r  a r e a  of 
Vehicle  2 wi th  t h e  r i g h t  r e a r  wheel a r e a  of Vehicle  1. 
Vehicle  1 then r o t a t e d  clockwise,  rebounded i n t o  t h e  
ditch and t ipped  onto its l e f t  s i d e  f a c i n g  nor th  e a s t .  
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CASE SUMMARY (Con t ' d )  

D e s c r i p t i o n :  

Crash  Phase:  (Con t ' d )  

Veh ic l e  2 
V e h i c l e  I 
i n t o  t h e  
abou t  i t s  
t o  t h e  r i  

i n i t i a l l y  s t r u c k  ( d i r e c t i o n  of f o r c e  11 o ' c l o c  
w i t h  i t s  r i g h t  f r o n t  c o r n e r .  As it p e n e t r a t e d  

r i g h t  s i d e  of  V e h i c l e  1, i t  p i v o t e d  c lockwise  
f r o n t  wheels  r e s u l t i n g  i n  28 i n c h e s  of  c r u s h  

g h t  f r o n t  and 1 4  i n c h e s  t o  t h e  l e f t  f r o n t .  

V e h i c l e  2 came t o  r e s t  2 feet ahead o f  t h e  o r i g i n a l  p o i n t  
of  impact  and 45 d e g r e e s  c lockwise  from i ts o r i g i n a l  
d i r e c t i o n  of travel. 

The d r i v e r  and t h e  r i g h t  f r o n t  pas senge r  of Veh ic l e  1 were 
thrown forward  and t o  t h e  r i g h t  r e c e i v i n g  f a t a l  i n j u r i e s  
from c o n t a c t  w i t h  the-  i n s t r u m e n t  p a n e l ,  r i g h t  door  
i n t e r i o r  and each  o t h e r .  The f r o n t  s e a t  occupants  of 
Veh ic l e  2 went forward and s l i g h t l y  t o  t h e  l e f t  a g a i n s t  
t h e  s t e e r i n g  column, i n s t r u m e n t  p a n e l  and windsh ie ld  
r e c e i v i n g  moderate  i n j u r i e s .  

Pos t -c rash  Phase: 

The p o l i c e  a r r i v e d  w i t h i n  5 minutes  of t h e  a c c i d e n t  and 
took  cha rge  of the s i t u a t i o n .  A p a s s i n g  n u r s e  who 
s topped  and examined D ' d e c l a r e d  him. dead.  Soon 

? 4 a f t e r  t h e  a r r i v a l  o f  tK?$bkance, t h e  pas senge r  of 
V e h i c l e  1 a lso  died. The two occupan t s  o f  V e h i c l e  2 
were taken  t o  t h e  h o s p i t a l  f o r  t r e a t m e n t  and were r e l e a s e d  

P.'ofour days l a t e r .  The v e h i c l e s  were removed w i t h i n  45 
minutes  a f t e r  t h e  a c c i d e n t  and were bo th  c o n s i d e r e d  
damaged beyond economical  r e p a i r .  
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CAUSAL FACTORS: - 

Matrix Cell 

CASE SUMMARY (Cont'd) 

Explanation 

Driver 1 was driving in a 
reckless manner. 

The occupants of both Vehicle 1 
and Vehicle 2 were not using 
their available restraints. 

The "add on" modification to 
the rear suspension and tires 
of Vehicle 1 possibly adversly 
affected its handling. 

The severity of injuries suffered 
by Driver 2 was possibly reduced 
by CMVSS 203 (Impact Protection) 
and CMVSS 204 (Steering Column). 
In addition, injury reduction 
was probably due to CMVSS 201 
(Occupant Protection) , CMVSS 205 
(Glazing Materials), CMVSS 206 
(Door Latches) and CMVSS 212 
(Windshield Mounting). 

There was complete penetration 
into the right side of the 
passenger compartment of Vehicle 
1. 

The hood of Vehicle 2 penetrated 
its windshield. 

The road and shoulder width 
leaves marginal room for evasive 
action. 

A passing nurse and the employees 
of a local service station 
assisted at the scene. 

Debris from the shoulder and 
ditch of the accident scene was 
not removed until 36 hours later. 

* Indicates positive 
factors. 



"Plough" ma 
on g r a v e l  f 
r i g h t  f r o n t  
of '1.1 

Sk id  mark 
from r i q h t  
f r o n t  tire 
' J  . 1 

S k i d  marks 
from a l l  ( 4  
t i res  of  V.  

Grave l  
shoulder  

.rk 
rom 
t i r  

2 7 '  

Final r e s t i n g  

66' 

Gravel shoulder  

7 Znt ranse  t o  Service Static 

Scale: 1"cm = 2 0 '  
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NARRATIVE 

Pre-crash Phase: 

Hunian Fac to r s :  - 
The d r i v e r  of Vehic le  1 was a 20  year  o l d ,  s i n q l c m a l e ,  
65  inches  t a l l  and weighing 130  pounds. He had only  one 
y e a r  of d r i v i n g  exper ience  b u t  had completed a  d r i v e r  
ebducation course  some t i m e  p rev ious ly .  Dr iver  1 had j u s t  
c:ompleted high schoo l  and had a summer job a s  a grocery  
s t o r e  c l e r k .  On the evening of the a c c i d e n t ,  he and h i s  
1-9 year  o l d  male companion were r e q u i r e d  t o  s t o c k  s h e l v e s  
on t h e  12 t o  8 o ' c l o c k  n i g h t  s h i f t .  The i r  r o u t e  t o  work 
included t r a v e l l i n g  eastbound on a major 2-lane highway a t  
n i g h t  from t h e i r  c o t t a g e  t o  t h e  c i t y  - a d i s t a n c e  of 
albout 40 mi les .  

A t  some p o i n t  a long  t h e  r o u t e  t h a t  evening,  wi tnesses  
s t a t e d  t h a t  t h e  driver o f  Vehic le  1 had c r e a t e d  a 
g o t e n t i a l l y  dangerous t r a f f i c  s i t u a t i o n  when he passed f o u r  
o t h e r  v e h i c l e s  a t  a h igh  speed and allowed very  l i t t l e  time 
to r e t u r n  t o  h i s  p roper  Lane be fo re  oncoming v e h i c l e s  
reached him. Braking a c t i o n  by both  t h e  oncoming vehicle!; 
and the passed v e h i c l e s  was r equ i red  t o  prevent  a  p o s s i b l e  
c !o l l i s ion .  It  was assumed by t h e  i n v e s t i g a t o r s  t h a t  t h e  
v e h i c l e  was s t i l l  t r a v e l l i n g  a t  a  high r a t e  of speed,  
~ l e r h a p s  80 m i l e s  p e r  hour, when it reached t h e  c r e s t  of a 
b i l l  j u s t  west of the a c c i d e n t  scene. 

Olne q u a r t e r  of a  m i L e  down t h e  road from the c r e s t ,  a 
v e h i c l e  was slowing dorm t o  a l low oncoming t r a f f i c  t o  pass  
b~efore t u r n i n g  l e f t  i n t o  a  s e r v i c e  s t a t i o n .  A t  some p o i n t  
a long t h i s  s t r e t c h ,  Dr ive r  1 apparen t ly  braked f o r  t h e  
s topped v e h i c l e  ahead b u t  then  decided t o  e n t e r  t h e  
shou lde r  and t h e  v e h i c l e  t r a v e l l e d  a long it f o r  about  1 0 0  
feet. Tire marks l e f t  i n  t h e  g r a v e l  i n d i c a t e d  t h a t  t h e  
v e h i c l e  d i d  no t  t r a v e l  i n  a s t r a i g h t  l i n e  b u t  was being 
d i r e c t e d  back towards t h e  pavement. Due t o  t h e  h igh  speed 
involved,  as  soon as t h e  r i g h t  f r o n t  wheel came i n t o  
c o n t a c t  w i t h  t h e  a s p h a l t ,  t h e  v e h i c l e  was p rope l l ed  across 
both  l a n e s  of t h e  roadway d i r e c t l y  i n t o  t h e  p a t h  of 
Vehic le  2 .  
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NARRATIVE (Cont ' dl 

Pre-crash Phase: 

Human F a c t o r s  : (Cont ' d )  

The d r i v e r  of Vehic le  2 was a 34 year  o l d  marr ied male, 
7 1  inches  t a l l  and weighing 1 9 0  pounds. H e  had completed 
high school  and had s t a r t e d  a c a r e e r  i n  t h e  automotive 
s e r v i c e  f i e l d .  A t  t h e  t i m e  of t h e  a c c i d e n t  he he ld  t h e  
p o s i t i o n  of  s e r v i c e  manaser f o r  t h e  automotive d e a l e r s h i p  
j u s t  o u t s i d e  of  a l a r g e  c i ty .  He had n o t  taken any 
formal d r i v e r  educat ion  courses  o r  d e f e n s i v e  d r i v i n g  
courses  bu t  d i d  have 18 y e a r s  of d r i v i n g  exper ience  a t  
about  8,000 mi les  p e r  year. Dr iver  2 s t a t e d  t h a t  h e  had 
no t  been involved i n  any previous  a c c i d e n t s  o r  been 
charged w i t h  any moving v i o l a t i o n s .  

On t h e  evening of t h e  a c c i d e n t ,  Dr iver  2 and h i s  32 yea r  
o l d  wife  had d r i v e n  i n t o  t h e  c i t y  from t h e i r  home t o  
v i s i t  a f r i e n d  i n  t h e  h o s p i t a l .  Afterwards they  s topped 
f o r  d i n n e r  a t  a r e s t a u r a n t  and then  proceeded west o u t  
of t h e  c i t y  on a major highway t o  r e t u r n  home. Near t h e  
scene of t h e  a c c i d e n t ,  Vehicle  2 was approaching a s e r v i c e  
s t a t i o n  s i t u a t e d  on t h e  n o r t h  s i d e  of  t h e  raad ,  when 
Dr iver  2 no t i ced  an oncoming v e h i c l e  slowing and s i g n a l l i n g  
i t s  i n t e n t i o n  t o  e n t e r  +he s e r v i c e  s t a t i o n .  F u r t h e r  
behind t h i s  v e h i c l e ,  Dr ive r  2 n o t i c e d  ano the r  oncoming 
v e h i c l e  a s  it came over  t h e  c r e s t  of t h e  h i l l .  A few 
seconds l a t e r  h e  saw t h e  l i g h t s  d i p  a s  t h e  d r i v e r ,  
a p p a r e n t l y  braked f o r  t h e  t u r n i n g  v e h i c l e  t h a t  was i n  
f r o n t  of  him, Then t h e  v e h i c l e  p a r t i a l l y  e n t e r e d  t h e  
sou th  shou lde r ,  t r a v e l l e d  a long it as  i f  t o  p a s s  around 
t o  t h e  r i g h t  of  t h e  s topped v e h i c l e ,  and suddenly c u t  
d i r e c t l y  a c r o s s  t h e  road i n  f r o n t  of Vehic le  2 .  Driver  2 
had no t ime t o  t a k e  evas ive  a c t i o n  o t h e r  than apply  brakes  
and b race  himself f o r  t h e  impact. A t  t h a t  moment, t h e  
r i g h t  f r o n t  occupant ,  h i s  wi fe ,  had j u s t  lit a c i g a r e t t e  
and was f a c i n g  towards t h e  s e r v i c e  s t a t i o n .  A s  Driver  2 
braked,  she tu rned  forward but  was unable  t o  b race  h e r s e l f  
b e f o r e  t h e  impact. Veh ic le  2 l e f t  33 f e e t  of s k i d  marks 
b e f o r e  t h e  p o i n t  of impact. 

Vehic le  Fac to r s :  

Vehicle  2 was a 1974 s i l v e r - g r a y  Pon t i ac  LeMans 2-door 
coupe equipped wi th  a 350 cub ic  inch ,  8-cyl inder  engine;  
au tomat ic  t r ansmiss ion ,  power s t e e r i n g  and power disc/drurn 
brakes .  I t  was i n  e x c e l l e n t  c o n d i t i o n  wi th  only 4 4 3  miles  
showing on t h e  odometer. 



NARRATIVE 

DTS 103-74 

(Cont ' d )  

Vehficle F a c t o r s :  (Cont ' d )  - 
Vehic le  1 was a  1970 yel low Toyota Corona Mark I1 2-door 
ha rd top ,  equipped w i t h  a  4 -cy l inder  eng ine ,  4-speed manual 
t r a n s m i s s i o n ,  manual s t e e r i n g  and power disc/drum b rakes .  
The odometer showed 7 6 , 1 2 7  miles. There  was a moderate 
amount o f  r u s t ,  most of i t  on t h e  i n s i d e  of t h e  body 
p a n e l s ,  which weakened t h e  u n i t i z e d  s t r u c t u r e .  Veh ic l e  1 
had i t s  rear suspens ion  modi f ied ,  t o  i n c l u d e  r a i s i n g  
s h a c k l e s  and l e a f  s p r i n g  s t i f f e n e r s  ( t r a c t i o n  b a r s ) .  Th i s  
reduced t h e  weight  on t h e  r e a r  wheels and a d v e r s l y  
a f f e c t e d  t h e  v e h i c l e  hand l ing .  The tires on t h e  f r o n t  
were 70 series p r o f i l e  and t h e  back were 6 0  s e r i e s .  

Environmental  F a c t o r s :  - 
Th,e s cene  o f  t h e  a c c i d e n t  was on a  p o r t i o n  of  a major 
r u r a l  2-lane highway. There  was a  s o l i d  yel low c e n t r e  
l i n e  on the n o r t h  s i d e  o f  t h e  road c e n t r e  and a broken 
yel low l i n e  on t h e  s o u t h  s i d e .  Each l a n e  was 11 f e e t  
wide,  w i t h  s o l i d  w h i t e  l i n e s  marking i t s  edges.  The 
g r a v e l  s h o u l d e r s  were 8 f e e t  wide and hard-packed. 
However, s e v e r a l  measurements showed a drop  of one inch  
from t h e  pavement onto t h e  shou lde r ,  

The roadway c o n f i g u r a t i o n  a t  t h e  s cene  of t h e  a c c i d e n t  was 
s t r a i g h t  and l e v e l .  However, one q u a r t e r  of  a  mile west, 
eas tbound  v e h i c l e s  c r e s t  t h e  t o p  of q u i t e  a long  u p h i l l  
grade.  However, t h e  i n v e s t i g a t o r s  f e l t  t h a t  a l e r t  d r i v e r s  
c r e s t i n g  t h e  h i l l  a t  t h e  speed l i m i t  of 60 m.p.h. would 
have had more t h a n  enough time t o  slow f o r  any v e h i c l e s  
ahead a t t e m p t i n g  t o  e n t e r  t h e  s e r v i c e  s t a t i o n .  The re fo re  
t h e  h i l l  crest was n o t  cons ide red  a  f a c t o r  i n  t h e  
a c c i d e n t  c a u s a t i o n .  

Cranh Phase: --- 
Human F a c t o r s :  - 

Due t o  t h e  extreme passenger  compartment p e n e t r a t i o n  
coupled wi th  passenger  l oad ing ,  a secondary impact  and a 
f i n a l  r o l l o v e r ,  i t  was ve ry  d i f f i c u l t  t o  e s t a b l i s h  which 
i n j u r i e s  t o  t h e  occupants  o f  Vehic le  I were r e c e i v e d  when. 
The re fo re  t h e  fo l lowing  i s  on ly  a  g e n e r a l  d e s c r i p t i o n  of  
t h e i r  i n j u r i e s  and c a u s a t i o n s .  
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NARRATIVE (Cont ' d )  

Crash  Phase:  

Human, F a c t o r s :  ( C o n t ' d )  

During t h e  f i r s t  impact  b o t h  occupan t s  were thrown t o  
t h e  r i g h t .  The pas senge r  was t r a p p e d  between t h e  
i n t r u d i n g  sheet me ta l  on one s i d e  and D r i v e r  1 on t h e  
o t h e r .  F a t a l  i n j u r i e s  t o  t h e  pas senge r  from t h e  t o t a l  
c o l l i s i o n  sequence  i n c l u d e d  l a c e r a t i o n s  t o  h i s  l i v e r ,  
s p l e e n ,  h e a r t ,  and lungs  combined w i t h  subsequen t  
hemorrhaginq.  H e  a l s o  r e c e i v e d  a t o r n  a o r t a  and f r a c t u r e s  
t o  h i s  first t o  n i n t h  r i g h t  r i b s ,  h i s  lower  r i g h t  arm 
and h i s  p u b i c  bone. C o n t a c t  w i t h  t h e  upper  r i g h t  "A" 
p i l l a r ,  r i g h t  window frame and roo f  r a i l  r e s u l t e d  i n  
c o n t u s i o n s  and a b r a s i o n s  t o  h i s  f a c e  and head. A t  t h e  
end o f  t h e  c o l l i s i o n  sequence he was found sprawled  on 
t o p  o f  D r i v e r  I ,  who way l y i n g  on t h e  left s i d e  of t h e  
v e h i c l e .  

D r i v e r  1 r e c e i v e d  f a t a l  i n j u r i e s  from be ing  thrown a g a i n s t  
t h e  r i g h t  f r o n t  occupant  and i n s t r u m e n t  pane l  a s  w e l l  a s  
undetermined i n t e r i o r  hardware  items d u r i n g  bo th  i n p a c t s .  
These  i n j u r i e s  i nc luded  l a c e r a t i o n s  t o  and subsequen t  
hemorrhaging o f  h i s  l i v e r ,  s p l e e n ,  k idney  and r i g h t  l ung .  
He a l s o  s u f f e r e d  a f r a c t u r e d  p e l v i c  bone and minor 
l a c e r a t i o n s  t o  h i s  face and arms a t  some p o i n t  i n  t h e  
c o l l i s i o n  sequence.  A s  t h e  v e h i c l e  r o l l e d  o n t o  i t s  l e f t  
s i d e ,  D r i v e r  1 f e l l  o n t o  t h e  l e f t  d o o r  and "A" p i l l a r  
a r e a ,  and h i s  i n j u r i e s  were compounded by t h e  r i g h t  f r o n t  
p a s s e n g e r  f a l l i n g  on him. 

A t  t h e  moment of  impac t ,  D r i v e r  2 vho was u n r e s t r a i n e d  b u t  
a t t e m p t i n g  t o  b r a c e  h imse l f  a g a i n s t  t h e  s t e e r i n g  wheel ,  was 
thrown forward  and s l i g h t l y  t o  t h e  l e f t .  H i s  c h e s t  s t r u c k  
t h e  s t e e r i n g  wheel  r e s u l t i n g  i n  3 broken r i g h t  r i b s ,  two 
broken l e f t  r i k s  and a f r a c t u r e d  s ternum. The impact  was 
f o r c e f u l  enough t o  deform t h e  lower s t e e r i n g  wheel  r i m .  
A b r u i s e  t o  h i s  r i g h t  fo rearm and bo th  knees  r e s u l t e d  when 
he s l i d  i n t o  t h e  i n s t r u m e n t  p a n e l .  A l a c e r a t i o n  t o  t h e  l e f t  
side of  h i s  s c a l p  o c c u r r e d  as t h e  r e a r  of t h e  v e h i c l e  l i f t e d  
and p r o j e c t e d  h im up i n t o  t h e  h,inge o f  t h e  left s u n v i s o r ,  
t h e  w i n d s h i e l d  and the windsh ie ld  header .  The r e s u l t i n g  
concuss ion  t o  D r i v e r  2 r ende red  him unconsc ious  f o r  approx-  
i m a t e l y  5 minu te s .  

A f t e r  t h e  second impac t  h e  was found slumped o v e r  t h e  
s t e e r i n g  wheel .  
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NARRATIVE (Cont ' d )  

Crash Phase:  

Humall F a c t o r s :  (Cont ' d )  - 
From t h e  moment D r i v e r  2 began b r a k i n g ,  t h e  u n r e s t r a i n e d  
r i g h t  f r o n t  occupant  began s l i d i n g  forward.  With t h e  
sudden d e c e l e r a t i o n  o f  V e h i c l e  2 due t o  t h e  impact  w i t h  
Veh ic l e  1, t h e  occupant  s t r u c k  t h e  i n s t r u m e n t  p a n e l  w i t h  
such a f o r c e  t h a t  it c o l l a p s e d  downward. Her upper  body 
and arms s u f f e r e d  b r u i s e s  and h e r  l e f t  elbow r e c e i v e d  an 
a b r a s i o n ,  a l l  from c o n t a c t  w i t h  t h e  i n s t r u m e n t  p a n e l .  
When h e r  r i g h t  lower  l e g  s t r u c k  t h e  lower  i n s t r u m e n t  pane l  
i t  r e c e i v e d  a l a c e r a t i o n  and subsequent  double  f r a c t u r e  
below t h e  knee. She a l s o  s u f f e r e d  a broken nose and 
l a c e r a t i o n s  t o  h e r  f a c e  when she  s t r u c k  t h e  w indshe i ld .  
The f o r c e  of  h e r  nose  c o n t a c t i n g  t h e  w indsh ie ld  was 
enough t o  tear t h e  i n t e r l a y e r  by abou t  an  i n c h  i n  l e n g t h .  
A f t e r  t h e  second impac t ,  t h e  occupant  remained i n  a 
senni-conscious s t a t e  and i n  an u p r i g h t  p o s i t i o n .  

Veh ic l e  F a c t o r s :  - 
Vehic l e  2 s t r u c k  V e h i c l e  1 ( d i r e c t i o n  o f  f o r c e  2 o ' c l o c k )  
a t  i t s  r i g h t  f r o n t  c o r n e r .  Due t o  t h e  h igh  speeds  
involved  and t h e  a n g l e  a t  which t h e  v e h i c l e s  c o l l i d e d ,  
Veh ic l e  2 p e n e t r a t e d  deep i n t o  t h e  r i g h t  s i d e  of  V e h i c l e  I. 
The l o c a t i o n  o f  t h e  i n i t i a l  p o i n t  o f  c o n t a c t  t o  V e h i c l e  1 
was such t h a t  it a l lowed t h e  v e h i c l e  t o  r o t a t e  coun te r -  
c lockwise  and b e  c o n t a c t e d  by t h e  e n t i r e  f r o n t  o f  Veh ic l e  2 .  
~ u r i n g  t h e  i n i t i a l  p e r i o d  of p e n e t r a t i o n  and subsequent  
r o t a t i o n ,  V e h i c l e  1 expe r i enced  mass ive  s h e e t  metal c r u s h  
t o  i t s  r i g h t  s i d e .  There  was s e p a r a t i o n  of t h e  r i g h t  lower  
"B" p i l l a r  and t h e  r i g h t  upper  " C "  p i l l a r ,  and e x t e n s i v e  
d i ~ ~ p l a c e m e n t  of t h e  r i g h t  upper  " A '  p i l l a r .  The p o i n t  
of maximum p e n e t r a t i o n  was l o c a t e d  a t  t h e  r i g h t  lower 
"B"  p i l l a r  a s  t h e  s h e e t  me ta l  c u r l e d  inwards  from c o n t a c t  
with V e h i c l e  2 .  T h i s  amounted t o  2 8  i n c h e s  of  i n t r u s i o n .  
I n  a d d i t i o n ,  t h e  f l o o r p a n  was t o r n  a lmos t  t h e  e n t i r e  wid th  
a t  a l o c a t i o n  j u s t  below t h e  rear s e a t .  Other  e x t e r i o r  
damage i n c l u d e d  t h e  buck l ing  upwards of t h e  r i g h t  roo f  
r a i l  1 0  i n c h e s ,  and t h e  upward d i sp l acemen t  o f  1 5  i n c h e s  
t o  t h e  r i g h t  s i d e  of  t h e  hood. 
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NARRATIVE (Con t ' d )  

Crash Phase: 

V e h i c l e  F a c t o r s :  (Cont ' d )  

The second impact  occu r red  a s  Veh ic l e  1 con t inued  i t s  
counte r -c lockwise  r o t a t i o n  u n t i l  i t s  r i g h t  r e a r  wheel 
and f e n d e r  a r e a  s t r u c k  Veh ic l e  2 a t  i t s  l e f t  lower "A" 
p i l l a r .  Fo l lowing  t h i s  c o l l i s i o n ,  s u f f i c i e n t  p o t e n t i a l  
energy  e x i s t e d  from t h e  r o t a t i o n  o f  Veh ic l e  2 t h a t  Veh ic l e  
1 rebounded back about  i t s  f r o n t  wheel i n  a  c lockwise  
d i r e c t i o n  and t i p p e d  o v e r  o n t o  i t s  l e f t  s i d e .  During 
t h i s  impact  t h e  f l o o r p a n  s e p a r a t e d  f u r t h e r  a l l o w i n g  t h e  
rear end o f  t h e  v e h i c l e  t o  r o t a t e  t o  t h e  l e f t .  A f t e r  
t h e s e  impac t s ,  t h e  u n i t i z e d  s t r u c t u r e  a l lowed t h e  v e h i c l e  
t o  assume a s l i g h t  " Z "  shape.  

I n t e r i o r  damage due t o  occupant  c o n t a c t  cou ld  n o t  be 
a c c u r a t e l y  determined.  However e x t e n s i v e  i n t e r i o r  damage 
e x i s t e d  due t o  v e h i c l e  c o n t a c t .  A l l  t h e  s i d e  windows were 
s h a t t e r e d  and bo th  t h e  w indsh ie ld  and b a c k l i g h t  "popped 
o u t "  due t o  s h e e t  metal deformat ion .  The in s t rumen t  p a n e l  
was e x t e n s i v e l y  d i s t o r t e d  and i t s  middle  had bowed up 
1 4  i n c h e s .  The back r e s t  o f  t h e  f r o n t  r i g h t  bucke t  s e a t  
was t w i s t e d  9 0  d e g r e e s  t o  t h e  r i g h t  and t h e r e  was e x t e n s i v e  
d i sp l acemen t  t o  t h e  e n t i r e  f r o n t  s e a t  a r e a .  

Veh ic l e  2 s t r u c k  ( d i r e c t i o n  of f o r c e  11 o ' c l o c k )  Veh ic l e  1 
i n i t i a l l y  w i t h  i t s  r i g h t  f r o n t  c o r n e r  and expe r i enced  25 
i n c h e s  of c r u s h  t o  t h a t  a r e a .  During t h i s  c o n t a c t ,  t h e  
rear of  V e h i c l e  2 l i f t e d  up and r o t a t e d  approximate ly  45  
d e g r e e s  c lockwise  abou t  i t s  f r o n t  wheels .  T h i s  movement 
a l lowed t h e  e n t i r e  f r o n t  end of  V e h i c l e  2 t o  make c o n t a c t  
w i t h  t h e  r i g h t  s i d e  o f  Veh ic l e  I .  A s  a  r e s u l t ,  damage 
ex tended  a c r o s s  t h e  f r o n t  o f  Veh ic l e  2 w i t h  t h e  l e f t  f r o n t  
c o r n e r  s u f f e r i n g  s h e e t  metal c r u s h  o f  1 4  i nches .  T h i s  
f o r c e  was o f  s u f f i c i e n t  s t r e n g t h  t o  d i s p l a c e  t h e  f r o n t  of  
t h e  v e h i c l e  5 i n c h e s  t o  t h e  r i g h t  and s h i f t  t h e  t r a n s m i s s i o n  
t o  t h e  l e f t  o f  i t s  mount. I n  a d d i t i o n ,  t h e  r i g h t  f r o n t  
w h e e l  was d i s p l a c e d  11 i n c h e s  r e a r ~ a r d  and deformed t h e  t o e  
pan i n t o  t h e  pas senge r  compartment. A t  some p o i n t  d u r i a g  
t h e  r o t a t i a n ,  t h e  f o r c e  caused t h e  eng ine  compartnent  
t e l e s c o p i n g  u n i t  t o  c o l l a p s e  2 . 7  i n c h e s .  The hood buckled 
upwards 25 i n c h e s  on i t s  r i g h t  s i d e  and 1 2  i nches  on i t s  
l e f t  s i d e .  A s  t h e  hood buckled it a l s o  moved rearward  
where i t s  e n t i r e  w id th  c o n t a c t e d  and subsequen t ly  damaged 
t h e  w indsh ie ld .  A t  a  l o c a t i o n  30 i nches  from t h e  r i g h t  
s i d e  of  t h e  w indsh ie ld  and 2 i n c h e s  above t h e  bottom 
moulding, a 2 i nch  t e a r  t o  t h e  w indsh ie ld  i n t e r l a y e r  
i n d i c a t e d  hood p e n e t r a t i o n .  
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NARRATIVE (Cont ' d)  

Crash Phase:  - 
Vehic l e  F a c t o r s :  (Cont 'd )  

Occupant c o n t a c t  damage inc luded  2 . 7  i nches  of c o l l a p s e  t o  
t h e  s t e e r i n g  column energy abso rb ing  dev ice .  There  was 
complete s e p a r a t i o n  of t h e  s h e a r  c a p s u l e s ,  b u t  an a c c u r a t e  
measurement was imposs ib l e  s i n c e  t h e  s t e e r i n g  column had 
s e p a r a t e d  a t  t h e  p o t  j o i n t  and was f r e e  t o  s l i d e  th rough  
t h e  f i r e w a l l  clamp. Dr ive r  2 loaded and deformed t h e  
lower s t e e r i n g  wheel rim and a l s o  s l i g h t l y  deformed t h e  
l e f t  s u n v i s o r .  The r i g h t  f r o n t  occupant  impacted and 
damaged t h e  w indsh ie ld .  The in s t rumen t  p a n e l  was found 
t o  have c o l l a p s e d  comple te ly  from i t s  mountings and t h i s  
was a t t r i b u t e d  b o t h  t o  s t r u c t u r a l  deformat ion  and occupant  
l oad ing .  

A s  Veh ic l e  1 con t inued  i t s  r o t a t i o n  about  t h e  f r o n t  end of 
Veh ic l e  2 ,  i ts r i g h t  r e a r  wheel and f e n d e r  c o n t a c t e d  and 
damaged t h e  l e f t  lower "A" p i l l a r  a r e a  of V e h i c l e  2 ,  r e -  
s u l t . i n g  i n  a maximum s h e e t  metal c r u s h  of 5 i n c h e s  t o  
Vehi.cle 2 .  No i n j u r i e s  o r  i n t e r i o r  damage could  be  
a t t r i b u t e d  t o  t h i s  secondary impact .  

When, V e h i c l e  2 c o l l i d e d  w i t h  Veh ic l e  1, i t s  r o t a t i o n  was 
h a l t e d  and Veh ic l e  2 came t o  r e s t .  It was found angled  
45 d e g r e e s  c lockwise  t o  i t s  o r i g i n a l  d i r e c t i o n  of t r a v e l  
and r e s t i n g  2 feet ahead of  t h e  o r i g i n a l  p o i n t  of impact .  

Pos t - c r a sh  Phase: 

Human F a c t o r s :  

Immediately a f t e r  t h e  c o l l i s i o n ,  one of t h e  s e r v i c e  s t a t i o n  
a t t e n d a n t s  who heard  t h e  c r a s h  c a l l e d  t h e  p o l i c e  and t h e  
ambulance c e n t r e .  Meanwhile, one of t h e  o t h e r  a t t e n d a n t s  
ran down t o  t h e  scene  t o  h e l p  t h e  i n j u r e d .  S h o r t l y  a f t e r -  
wards, a n u r s e  p a s s i n g  t h e  scene  s topped  t o  a s s i s t .  The 
passenger  o f  Vehic le  1 was l i f t e d  o u t ,  examine2, and 
decl-ared deceased.  Then Dr ive r  1 was l i f t e d  o u t  of  t h e  
vehi.cle and l a i d  on t h e  s s  He was s t i l l  b r e a t h i n g ,  
though t h e  n u r s e  expressed  doubts  abou t  h i s  chances  of 
surtr i v a l  . 
Within 5 minutes  o f  the a c c i d e n t ,  t h e  p o l i c e  a r r i v e d  and 
took cha rge  of t h e  s i t u a t i o n .  The f i r s t  ambulance a r r i v e 2  
soon a f t e r w a r d s  and a t t e n d e d  t o  Dr ive r  1. He was examined, 
p u t  on a s t r e t c h e r  and then  p l aced  i n  t h e  ambulance. Just 
as an oxygen mask was be ing  p l aced  ove r  h i s  mouth, h i s  l i f e  
exp ].red . 
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NARRATIVE (Cont ' d) 

Post-crash Phase: 

Human Fac to r s  (Cont 'd)  

Meanwhile, t h e  r i g h t  f r o n t  passenger of Vehicle  2 ,  who 
remained conscious dur ing  t h e  c o l l i s i o n ,  a t tempted t o  
open h e r  door. I t  had become jammed and she was unable 
t o  g e t  o u t  u n t i l  one of t h e  s e r v i c e  s t a t i o n  a t t e n d a n t s  
forced  the door open wi th  a crowbar. The occupant then  
t w i s t e d  around i n  h e r  s e a t ,  placed her  f e e t  on t h e  pave- 
ment, and waited f o r  t h e  ambulance t o  a r r i v e .  Driver  2 
remained unconscious f o r  about f i v e  minutes and then ,  
upon rega in ing  h i s  senses ,  s t ayed  i n  t h e  v e h i c l e  u n t i l  
he was placed i n  t h e  ambulance. Both Driver  2 and h i s  
wife  were taken t o  h o s p i t a l  and admitted.  They remained 
i n  t h e  h o s p i t a l  f o r  four  days before  being pronounced 
f i t  t o  r e t u r n  home. 

Vehicle  Factors :  

Damage t o  v e h i c l e s  1 and 2 was $1,200. and $ 4 , 5 0 0 .  
r e s p e c t i v e l y ;  both  were beyond economical r e p a i r .  

The t h r o t t l e  of Vehicle  1,which was inspected  f o r  a 
p o s s i b l e  s t i c k i n g  ?roblern; was 
This e l imina ted  t h e  p o s s i b i l i t y  
a s  t h e  cause of the acc iden t .  

found t o - b e  o p e r a t  
of mechanical m a 1  

iona 1. 
func t ion  

Environmental Fac tors :  

The debris was soon swept o f f  t h e  road, b u t  no t  c o l l e c t e d  
from t h e  shoulder  and d i t c h  u n t i l  36 hours l a t e r .  

Both v e h i c l e s  were towed t o  t h e  s e r v i c e  s t a t i o n  w i t h i n  
4 5  minutes of t h e  acc ident .  
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OBSERVATIONS 

1. The r e l a t i v e l y  narrow road width of 2 2  f e e t  and a 
marginal  8 f o o t  g r a v e l  shoulder  which s l o p e s  t o  a  
shal low d i t c h  provided minimal space t o  manoeuver i n  
an emergency. I t  i s  no t  known whether Vehic le  1 e n t e r e d  
t h e  south  shoulder  due t o  l o s s  of c o n t r o l  whi le  braking  
o r  whether t h e  d r i v e r  b r i e f l y  considered pass ing  t h e  
stopped v e h i c l e  on t h e  r i g h t .  I t  would appear  t h a t  
Dr iver  1 panicked and l o s t  c o n t r o l  of h i s  v e h i c l e  due 
t o  inexper ience ,  v e h i c l e  i n s t a b i l i t y  and excess ive  
speed. 

2 .  Wide t i res had been f i t t e d  t o  Vehic le  1 and n e c e s s i t a t e d  
t h e  r e a r  of t h e  v e h i c l e  t o  be r a i s e d  t o  accomodate them. 
I n  a d d i t i o n ,  s p r i n g  s t i f f e n e r s  were added t o  t h e  r e a r  
l e a f  s p r i n g s .  These modi f i ca t ions  both reduced pa tch  
p r e s s u r e  of t h e  t i r e  on t h e  road ,  and r a i s e d  t h e  c e n t r e  
of g r a v i t y  of t h e  v e h i c l e  a l t e r i n g  i t s  r o l l  cha rac te r -  
i s t i c .  These changes probably adverse ly  a f f e c t e d  t h e  
v e h i c l e ' s  handl ing.  

3. CLWSS 2 0 1  The occupant p r o t e c t i o n  f e a t u r e s  i n  Vehic le  
2 were e f f e c t i v e  i n  reducing occupant i n j u r y  i n  
Vehic le  2. 

4 .  CMVSS 2 0 3  The impact p r o t e c t i o n  dev ices  ( s h e a r  capsule  
and s t e e r i n g  column energy absorbing dev ice )  i n  
Vehic le  2 performed a s  designed and were f a c t o r s  i n  
reducing i n j u r i e s  t o  t h e  d r i v e r .  

5. CMVSS 204 S t e e r i n g  column rearward displacement  may 
have occurred  i n  Vehic le  2 b u t  on ly  margina l ly  s i n c e  
t h e  engine compartment t e l e s c o p i n g  u n i t  co l l apsed  a s  
designed and t h e  "pot"  j o i n t  sepa ra ted .  

6.  CMVSS 2 0 5  The windshie ld  was con tac ted  by t h e  r i g h t  
f r o n t  passenger  of  Vehic le  2 w i th  no p e n e t r a t i o n .  

7 .  C - W S S  206 The Door l a t c h e s  i n  Vehic le  2 d i d  no t  r e l e a s e  
which reduced t h e  l i k e l i h o o d  of occupant e j e c t i o n .  

8. CMVSS 212 The windshie ld  rematned i n  p l a c e  i n  Vehicle  2 
wi th  no bQnd s e p a r a t i o n .  

9 .  CMVSS 2 1 4  The need f o r  s i d e  door s t r e n g t h  i s  evidenced 
by t h e  e x t e n t  of p e n e t r a t i o n  i n t o  t h e  s i d e  of Vehicle  L. 
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CASE SUhlh/lARY 

IDENTIFICATION: 

Locat ion:  F o ~ r  - lane  divided expressway  on br idge  

Night; .. Sunday, August 1975 

Accident  Type: Median C r o s s - o v e r ,  head-on / r e a r  end. 

Sever i ty :  

Light  Conditions: 

Weather :  

AIS - 6 

Dark, overhead  l ights  not opera t ing .  -- -. . ------ -.I--- - . - -  

Clear, t e m p e r a t u r e  100 C, wind northeas?: z t  
14.7 k i lomete r  p e r  hour ;  r e l a t ive  hurr.idity 93%;  
b a r o m e r r i c  p r e s s u r e  1020. 5 visibi l i ty  
19 k i lomete r .  

Roadway Conditions: Dry ,  i n  good condition. 

HIGHWAY: 

Lanes: 

Divider:  

Surface :  

Road Edge: 

TR-AFFTC CONTROLS: 

Majo r  Canadian br idge  

26 f e e t  ( 7 . 9  m) wide in  each  d i r ec t ion  

2 l anes  i n  each  d i rec t ion  

5 inches ( 1 3  cm) high, 6 f e e t  ( 1 . 8 ~ 1 )  w i i e  
median, asphal t  covered .  

Asphal t  in  good condition 

Curb  5 inches  ( 1 3  cm) high, sidewaik 

S t ra igh t  with 270 inc l ine  in tne southbound 
direct ion.  

Speed  Lirnir: 

,Ma rkiag s : 

Light  Sigxals: 

45 m i l e s  per hour ( 7 2  k m j k )  

Broken w'nite lane l i ~ e s ,  solid. white yavernent 
edge l ines .  
None 



VEHICLES : MGU 094-75 

Vehicle 1 Vehicle 2 

Description: 

Transniission: 

Steering: 

Brakes:  

Lap Restraints:  

Shoulder R e s t r a i ~ t s :  

Exterior  Damage: 

VDI;  

1973 F o r d   mustang 
2-door hardtop, 
equipped with an 8- 
cylinder,: cubic 
inches displacement 
engine td: 3 02 ;! 

1975 Datsun B-210 
2-door sedan, equipped 
with a 4-cylinder, 1400 
cubic centimeter engine 

49269 miles  (79291 km) 1603 miles  ( 2j80 km) 

Automatic  manual 

Power Assisted Manual 

Power  front disc Power  front disc 

Upper instmrnent pane!. Upper insbument  panel 

2 front, 3 r e a r  2 r e a r  

2 front 2 front  combination lap  
and upper res t ra int  

Extensive damage to Extensive damage to  the 
the f r o n ~  and front left front and le i t  s ide  of :he 
side. Damage to the vehicle. complete  de- 
r e a r  left  fender. I2a+cnqe gtruction of the s t ruc-  . 
to the f ront  right fender. +are of the vehicle. 

MVSS-203 -Steering 
wheel impact 
protection 

LMVSS-204 Collapsible 
steering 
column 

LMVSS - 2 1 2 Windshield 
retention 

MVSS-203 Steering w k l .  
impact pro- 
tection 

MVSS-204 Collapsible 
steering 
c o l ~ ~ n  

MVSS- 21 2 Windshield 
retention 

Repair C o s t s :  Total, S 2,700.00 



VEHICLES (continued): MGU 094-75 

Vehicle 1 Vehicle 2 

Interior Damage : Extensive damage t o  
the front of the vehicle. 
Extensive damage to 
the steering wheel and 
instrument panel, and 
glove compartment 
area. 
Moderate damage to 
the rear  of the vehicle. 

Extensive damage to the 
front and rear  interior 
of the vehicle, extensive 
damage to the windshield, 
steering column, 
instrument panel, 
A-pillars, and glove 
compartment. 

0 ccupant Contact: Occupant contact with Qc cupant cantact 
the steering wheel, ( associated with major 
instrument panel, injuries) with the 
winds hie1 d, right steering wheel, 
interior A-pillar, instrument panel, glove 
and the seat back OF compartment area, 
both front seats by windshield, A-pillar, 
the rear  occupants. right side, and gear  

lever on console. 

Intrusion: Left t o e  pan/ 
firewall a r e a  

Partial  intrusion OF 
sheet metal on the left 
side into the occupant 
compartment. 



OCCUPAiVTS (continued): 

Vehicle 1 (continued) 

Passenger ,  left r ea r :  female, age 18, height 64 inches ( 1. 6 2  m ) 
weight 1 1 5 pounds (52 2 kg) ,  not using the available res t ra int  system. 

Injuries : - 
S'evere pain left hip 
Forehead abrasion 
Lacerat ion right wris t  

Vehicle 2 

Agent: 

Front  seat  back 
Front  seat  back 
Front  seat  back 

OIC - 
FCAI-  1 
WRLI- 1 

Driver: male,  age 29, height 69 inches ( 1 . 7 5 4 ,  weight 142 pounds 
TYLCQ), not using the available res t ra int  system. 

l~zjur ies  : - Agent: OIC - 
Multiple open skull £=.actares Windshield, A-pil lar ,  leit  HWFS-4 

Subdural hematoma 
windshield header 

It  

L,aceration of thoracic aor ta  S t e e r h g  wheel, instrument CCLA- 5 

Thoracic hemorrhage 
L,aceration of l iver  
L,aceration of spleen 
FLupture of stomach 
Frac tu re  of right Ilium 
Frac ture  of left humerus 
F rac tu re  of left  femur 
F rac tu re  of righr; femur 
F rac tu re  of right patella 
Erractare of all left  r ibs 

panel, hardware 
I l C ' N U  - 3 
I I MRLL-4  
I I  MLLQ -4 
I I MXRD - 4 
~t PRFS-3 

Lower L~s t rument  paael ALFS - 2 
I I TLFS-2 
11 TRFS - 2 
I I KRFS - 2 

Steering wheel, instrument C i F S  - 3 
panel, hardware 

ETracture of right ribs 1 - 5  I I 

2dult;iple lacerat ion I I 

Multiple bruis es I I 

F r ac tu re  o f  sternum ! I 

OWLI- 1 
OJVLI-1 
CCFS-2 



OCCUPANTS (continued): 

Vehicle 2 (continued): 

Right front passenger: female, age 25, height 61 inches (1  + 5 5  m),  
weight 130 pounas ( 5 9  kg), not using the available res t ra int  system. 

Subdural Hematoma 
Cerebral  contusions 
Laceration of l iver 
Laceration of spleen 
Frac tu re  of right ! - 6  r ibs 
F rac tu re  of clavicle on 
right side 
Hemoperitoneum 
Frac ture  of left wris t  
F r a c t u r e  of left  tibia 
Multiple lacerations 
Multiple bruises  

Injuries : Agent: - 0 IC 

Multiple f ractures  of skull Windshield, windshield HWFS-4 
header, instrument panel 
A -pil lar  

t t  HPHB -4 
I I H B C B - 4  

Instrument panel, hardware MIILL -4 
I I MLLQ - 4 
rt CRFS-3 
I t SRFS-2 

MWHD-4 
WLFS - 3 
LRFS - 3 

Swelling 'of forehead 
Whiplash 
Sore  right elbow 

Agent: 

Windshield 
Head res t ra int  r e a r  impact 
Steering wheel 

0 ccupants: None 

Vehicle 4 

Dri-rer: Male, age 30, height 7 0  inches (1.78 m) , weight 190 pounds 
'(862), was not using the available res t ra int  system. 

Injuries: None 

Occupants: None 



DESCRIPTION: LMGU 094-75 
# 

P r e - C r a s h  - 
Vehicle 1 was travelling south in the left lane of a major  Canadian 
bridge a t  about 50 miles per  hour ( 80 km/h). Vehicle O* was 
travelling south in the s ame  lane in front of vehicle 1 a t  a speed of 
aboui: 35  miles per hour ( 5 6  km/h).  Vehicle 2 was travelling north 
in th~e left lane of the bridge a t  a speed oi about 45  miles  per  hour 
( 72 lm/h ) .  Vehicle 3 was also travelliag north but in the right lane of 
the bridge a t  an est imated speed of 35  mi les  per  hour ( 5 6  km/h]. 
Vehicle 4 was following close behind vehicle 3 ,  also  in the right lane 
of the bridge. ~ p t t d  ? 

Driver 1, who was under the influence of alcohol, w a s  returning home 
with his friends a f t e r  spending the evening in a discotheque. Driver 1 
was ;annoyed by the slow speed of vehicle 0 in front oi  him and decided 
to pass  vehicle 0 in  the right lane of the bridge. After passing vehicle 0 
drives '1 t r ied  to re tu rn  his  vehicle to the left lane l u s t  in . froqj-qf -.. 

vehicle 0 ,  but the  front end of vehicle 0 impacted the r e a r  left fender 
W' , --. 

or vehicle 1. Driver  1 could not control the movemeat of his vehicle 
which continued to turn to the left and c rossed  the median into the 
northbound lanes a£ the bridge. 

Driver 2 mus t  have seen vehicle 1 crossing the median, as he 
apparently applied his .. brakes  immediately, but vehicle 1 collided 
with the front and front left  s ide of vehicle 2. - . -z- 
Vehicle 3 was travelling somewhat behind vehicle 2, and dr iver  3 i 

saw that vehicle 1 was crossing the median. Driver  3 immediately 
appli.ed his brakes  and shifted to lower gear .  Driver  4 did not s e e  i - - - 
vehicle 1 crossing oveF;?ut h e  suddenly saw vehicle 3 slow 

i 

stop in front of his vehicle and he aml i ed  his brakes.  
.-4-=------ -- - - . - - -  4. ---?Vd*. 

At . !&:'* 
214 

i@ c.v : f9 
\C. \it 

Crash  / a 
\ <  ' -- - &A ,&& 

L v &  f-% f- .'* 
,.c'b-- .\& 

Vehicle 1 ----- ; r ~ s ' s e & t h ~ - ~ e d i a n  at a _ 45 c i i r e e  . ______  ansle. . Vehicle 2 braked 
but the two vehicles collided in the left northbound lane of the bridge. 
On i~mpact,  vehicle 1 suffered extensive damage to i ts  front ena and 
rotar:ed counter- clockwise into the right northbound lane. 

Venicle 2 suffered extensive d a ~ a g e  to Lie front and to the left s ide,  
with extensive crush>qt~ the vehicie. Vehicle 2 s tar ted  tobo ta t2  i3 
a counter-clockwise direction ac ross  the right lane of the bridge. 

. - - - -  

*Vehicle 0 does not Bppesr in the  schematic,  nor was  it possible ro 
obtain details about vehicle 0 and dr iver  0. 



DESCRIPTION ({continued) : 

Crash  (continued): 

Vehicle 3 managed to s t02 in the right lane of tne bridge some distance 
Ly from vehicle 1, resting diagonally ac ross  the right lane oi the 

, bridge. Driver 1 was unable to stop his vehicle on t ime and vehicle 4 
: collided with the r e a r  of vehicle 3,  pushing it forward to contact the ;2 right fender of vehicle 1. 

scc wd 
On t h e p  impact the occupants of vehicle 1, who were  unrestrained, 
were  thrown forward, The dr iver  contacted the steering wheel, . 
instrument panel and windshield, but received only minor injuries. 
The front right passenger was thrown forward to contact the right 
side of the instrument paael and windshield. E e r  body was also loaded 
from behind by the impact of the r e a r  right occupant with the front 
seat,  and she received serious injuries, Both occupants of rhe r e a r  
seat  were  also thrown forward to contact the front seat  back. The 
right occupant received serious injuries, while the r e a r  left occupant 
received only minor  injuries. 

On impact, both occupants of vehicle 2 ,  who were  unrestrained, w e r e  
thrown forward. The dr iver  contacted the steering wheel violently, 
and also the instrument panel and windshield. The crush of the front 
of the vehicle caused his seat  to fail and he was pushedbackwards and 
landed behind the front right seat,  The front occupant was also thrown 
forward to contact the right s ide of the instrument panel, A-pillar and 
windshield. B 0th occupants received fatal injuries. 

res t ra ined dr iver  of vehicle 3 was thrown backwards when vehic!s 
4 impacted his  vehicle, and received minor injuries. 

I 
Driver 4 braced himself on the steering wheel of his .vehicle and 

' i received no h j u r i e s .  

Pos t  C ra sh  

The driver  or" vehicle 3 rushed to help the occupants of vehicle 2,  
while other passersby called the police who a r r iyed  within a short  
time. 

The p a s s e n g e r s  of v e h i c l e  1 e x i t e d  f r o m  t h e i r  v e h i c l e  t h r o u g h  
the r i g h t  d o o r  a f t e r  v e h i c l e  3 was noved b a c k v a r d s  t o  a l l o w  
the d o o r  t o  b e  opened .  Firemen had t o  c a l l e d  t o  e x t r i c a t e  
t h e  o c c u p a n t s  of v e h i c l e  2 ,  who were  dead  in t h e i r  v e h i c l e .  

The roadway was closed for  almost 3 hours to  permit the 7olice :a 
conduct their investigations. XI1 vehicles were  towed from the scene. 



NARRA T'IV E : 

Pre -Crash  Phase  

Human Fac tors :  

MGU 094-75 

Driver 1 was a 24-year-old male  with 5 years of driving experieace. 
Before owning vehicle 1, dr iver  1 had owned a much l a rge r  vehicle with 
different handling and accelerat ion character is t ics .  Dr iver  1 was a 
construction worker,  working for  a l a rge  construction project which 
demanded 12-hour-shift work for  7 days a week. On the day of the c o l l i s i o ~ ~  
dr iver  1 'had worked his shift and l a t e r  in the evening had taken two of his 
reiat ives and a gir lfr iend out to dance in a discotheque. A t  the ciiscotheque 
dr iver  1 and his par tners  consumed an unkaown q u a ~ t i t y  of alcohol, and 
la te r  in hospital, where the three  passengers of vehicle 1 were  taken, 
three  different independent observers  commented that the g i r l s  were  
heavily ir~toxicated by alcohol. None of the occupants of vehicle 1 were  
using the available res t ra ints .  

h &  bcl- 
Driver 1 was riving his vehicle south on the bridge in the direcrion of his 7- 
home. H e m  driving his  vehicle a t  about 50 miles  per  hour @0 km/h) 
in the left lane of the bridge when he encountered another vehicle, t ravel-  
ling a lso  in the left lane but a t  about 35 miles  per  hour ( 5 6  km/h). This 
slower moving vehicle 0 in his  lane annoved dr iver  1 ,  who decided to pass  
vehicle 0 on the right, and a s  a "punishment" for blocking his lane, ro cut 1 

in f ront  of vehicle 0. BF:**Y= P ~ h m b f ~  rltlutd !JV f c  P*I.R 4 l l r w ~ ~  \'o, C C I # L ; ~ ? L  - 
? C 

\L  C cw-. . Y ~ - c + I ( i f : h  v+fac;& L , 

Driver 2 was a 29-year-old male  with 9 years  of driving experience. 
Driver 2 had owned his  vehicle ( ~ u r c h a s e d  new) for only a shor t  t ime; the 
vehicle had 1603 miles  (2580 km) on the odometer, 

Driver  2 and his wife were  returning home af ter  visiting with relatives. 
Both dr iver  2 and his w i i s w e r e  not using tbe available res t ra ints .  His 
wife was probably L - asleep,: s i t t i ne in  the right front sect.  Driver 2 was 
driving his vehicle north in the left lane of the bridge a t  a speed of about 
45 miles  per hour (72 km/h). 

4r 
i 
! Driver  3 was a 54-year-old male  with 25 years of driving experience at  

f 1 
; approximately 25,000 miles  p e r  year  (40250 km/year) .  He had owned his  7 / vehicle f o r  some time and was familiar  with i ts  operation. Driver 3 was , \ '. I driving his vehicle at  approximately 3 5  miles per  hour ( 5 6  km/b) in the . 1 righr lane of the northbound lanes of the bridge. Driver 3 was wearing his 

', lap res t ra in t  a t  the t ime of the collision. 

I Driver 4 was a 30-year-old male  with 13 years of driving experience. 
I 

I Driver  4  had rented his  vehicle about a month pr ior  to the collision, but 
! was qaite familiar  with i t s  operation. Driver 4  was driving his vehicle 1 north in the right lane of the bridge a t  a speed of about 45 miles  p e r  hour 



I NARRATTVE  re-Crash Phase)  continued: 

Human Fac to r s  (coneinued) : 

1 (72 krn/h), about 70  feet  (21 m) b e h i ~ d  vehicle 3. -- -. - * 
T 

4CI.C---- 

vehicle 0 in the right lane, and 
steering wheel sharply to the left and accelerated his vehicle in o rde r  to 
cut in  front of the other vehicle. Driver  1, h o w n  to be t i red  and under the 
influence of alcohol, claimed that vehicle l responded m o r e  sharply than 
e x ~ e c t e d  (relat ive to his previous ca r ) ,  and consequently vehicle 1 impacted 

0, its right f ron t  bumper clipping the left r e a r  fender of 
impact  caused dr iver  1 to lose  control of his vehicle which 

and to the left to c ros s  the median separat ing the north I and southgoing lanes of the bridge. 
,'+, a, 

L 
Driver 2 must  have seen vehicle 1 suddenly c ros s  into his  path of travel.  
Driver  2 apparently immediately applied his brakes  in full force  and t r i sd  - 
to veer  to the right, but the vehicles collided In ihe median side of the left 
l a n x h e  bridge. 

Dr iver  3 saw that a vehicle on the southgoing lanes was in trouble and then r '  
!* 1 saw it crossing the median. Driver  3 immediately applied his brakes  and 

1 shifted his t ransmiss ion into low gear,  bringing his vehicle to a stop. 

Driver 4 suddenly saw vehicle 3 slow down and stop, and he immediately 
applied his brakes  to avoid hitting vehicle 3. 

..1.115..2 

Vehicle Factors :  

Vehicle 1 was a 1973 F o r d  Mustang, 2-door hardtop, equipped with  sn 
8- cylinder, 3 51 cubic inch displacement engine, automatic t ransmis  sion, 
power ass i s ted  s t ee r i i g  and power ass is ted  front dL'.sc brakes .  The vehicle 
had 49269 miles  (79291 km) on the odometer. The vehicie was equipped 
with two front and th r ee  r e a r  lap  res t ra in t s ,  and 2 front shoulder r r s t i ~ i n i c  
Vehicle L was equipped with 2 front radial t i r e s  in lighrly used condition, 
and 2 r e a r  radiaL t i r e s  in medium used condition. 

Venicle 2 was a 1975 D a t s w  B-210, I -door sedan, equipped with a 4-cylin- 
de r ,  1400 cubic centimeter  displacement engixe, manual 4-gear  t rans  - 
mission,  manual s teering,  sad power ass i s ted  front disc brakes. The 
vehicle had 1603 miles  (2580 krn) or, the odometer,  The  vehicle was 

equipped with 2 combination lap and upper res t ra iz t s  iil the fzcrr, and 
2 lap res t ra in t s  ' in the r ea r .  V2hicle 2 was equipped wirh 4 radial :ires in 
lightly us ed condition. 

Gicle 3 was a 1971 Plymouth Eus te r ,  2-door sedas ,  equipped w i t h  a 6- 
! - c y k d e r ,  2 2 5  czbic inch displacenent  enqine, autorr.a?ic t r m s n i s  sion, 

q ;  
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KARRAT1[VE (?re-Crash Phase)  continued: MGU 094-75 

Vehicle Fac tors  (continued): 

i 
- 

i Power ass is ted  steering and manual al l  drum brakes.  The odometer read 
5251 3 miles (8451 1 km). Vehicle 3 had 4 bias ply t i res  in lightly used 

\ condition. Vehicle 3 had 2 front and 3 r e a r  lap restraints ,  and 2 front 
1 shoulder restraints .  
t 

\ Vehicle 4 was a 1975 Pontiac Grand Prix, 2-door sedan, equipped with an i 8-cylinder, 3 50 cubic inch displacement engine, automatic transmission,  
;power ass is ted  steering and power ass is ted  front disc brakes. The odo- 
\meter  yead 2068 miles  (3328 km). Vehicle 4 had 2 combination lap and 
shoulder res t ra ints  in the front, and 3 lap res t ra ints  in the r ea r .  Vehicle 4. 

s equipped with 4 wide oval radial t i r e s  in lightly used condition. 

Environmental Factors :  

The collision occurred in the northbound lanes of a major  Canadian bridge. 
At the co'llision si te  the bridge was a 4-lane asphalt covered, divided 
highway, in good condition. The highway was 26  feet (7.9 m) wide in each 

direction, divided by a 5-inch (12.7 cm) high, 6 feet (1.8 mJ wide asphalt 
-., covered median. In both directions of t ravel  the road curbs were 5 inches 

(12.7 cm) high, 4 feet (1.21 m) wide sidewalks with s tee l  guardrails to 
prevent pedestrians and vehicles from falling off the bridge. This section 
of the bridge was illuminated by mercury  lights mounted on light standards,, -. - but a t  the1 t ime of the collision these lights were not functioning. The 

: median, separating the south and northbound lanes of the bridge, was not 
equipped with any kind of guardrail ,  and i ts  s ides were too low-to prevent 
vehicles - -- f rom crossing the high~a-v. - .-- - - -- 

At  the tirne of the collision the weather was c lear ,  the temperazure was 
l o 0  C ,  the wind northeast a t  14. 7 kilometers per hoar, relative humidity 
937'0, and the barometric p r e s su re  was 1020.5 millibar.  Visibility was 
19 kilometers,  The road surface was dry. 

The bridge and the highway leading to it  a r e  notorious for  major  collisions, 
mostly during rain. In a 4-month period after  this collision, 
lost  t h e i r  lives on the bridge and the highway leading to it. 
--lull--.. 4 @ 

t r  r L k r  1 ( L I  

Human Factors :  

a As the vsehicles converged, the front of vehicle 1 collidec! with the front and. 
right side of vehicle 2. On  impact the - forwara to contact the steering wheel, 
the back of the front seats.  The chest 

occupants of vehicle 1 were  thrown 
windshield, instrument panel, and 
oi unrestrained dr iver  1 contacted 



NARRATIVE (Crash Phase)  continued: MGU 094-75 

Human ~ac tors : (con t inued)  
/ 

Driver 3 ,  who was only wearing his lap res t ra int ,  was thrown backward 
when vehicle 4 collided with vehicle 3 's  r ea r ,  and then he moved forward 
when vehicle 3 contacted vehicle 1. Driver 3 received a whiplash injury, 1 i when he was thrown rearward to contact the head res t ra int ,  and swelling 

; of the forehead and a s o r e  a r m  when he  moved forward, contacting the 
i windshield and s teer ing wheel. 
< 
i I On impact,  dr iver  4 held on to the steering wheel, thus receiving no 
/ injuries.  

Vehicle Fac tors :  

A s  vehicle 1 c rossed  the median into the northbound lanes of the bridge, 
i t s  front contacted the front and left s ide of vehicle 2.  The impact fo r ce  
was in a 12  o'clock dirFction for vehicle 1, and in an 11 of clock direction 
for  vehicle 2.  As the vehicles became locked together, both vehicles 
s tar ted  to rotate in a counter-clockwise direction with the front of the 
vehicle acting as a pivot. The two vehicles rotated about each other 
through an angle of about 90 degrees. The vehicles separated and vehicle 1 
moved sideways to come to a stop with its front end contacting the bridge 
side rail. A s  vehicle 1 came to a stop, its front end was against the bridge 
rail and standing diagonally ac ross  the right lane. Vehicle 3!s d r iver  
managed to stop his vehicle in front oi vehicle 1 without contacting it, but 
was impacted io the r e a r  by vehicle 4. This impact pushed vehicle 3 for-  

. . ward, and i t s  front  contacted the front right fender and right door 
vehicle 1. 

Vehicle 1 suffered extensive damage to its front end, with sheet metal  
crush of 29 inches (74 em). The backward movement of the front bumper 
and left front fender jammed the left front tire.  The impact caused ex- 
tensive damage to the undercarriage.  The floor pan and f i re  wall were  
damaged, the passenger compartment was reduced in size,  and there  was 
some vert ical  rotation of the instrument panel on the left front side. X 
tire, lying i n  the trunk, moved forward and damaged the back of the rezr  
seat. Damage was caused to the right front fender and right door f rom the 
contact of vehicle 3. 

The impact  caused vehicle 2 extensive front  and left side damage, The 
frcnt  and left s ide were  completely crushed and extensive damage was 
caused to the engine, steering linkage and undercarriage.  A s  the vehicles_- p~ ,$ 

i-- ' separated,  r'ne front of venicle 1 continued io s i d 2 s w i ~ e  th-e lef-t sid! oiPA~;,,, 
-u- - .. 'I---- 

I - -  
vehicle 2 ,  cutting open the outer panel of the left door and crushing the -Art+. 

Left ~ T l a r .  There  w a s  3 5 inches (89 cm) of crush in the front. Extensive 
damage was caused inside the vehicie. S o m e  sheet metal  penetrated on the  



NARRATIVE ( Crash  Phase)  continued: MGU 094-75 

Human Fac tors  (continued): - 
the steering wheel which absorbed the energy of his impact by shearing the 
shea r  capsules and collapsing the steering column I. 5 inches (1 1.43 cm], 
thus preventing dr iver  1 f rom receiving major  chest  injuries. -4s he 
moved forward, his head contacted the windshield, resulting in a lacerat ion 
to the forehead, His lower extremities contacted the in ter ior  hardware and 
the lower par t  of the instrument panel with resulting pains to his lower 
extremities.  

The unrestrained front right passenger was thrown forward by a fa rce  
which wa:j enhanced by the bending of the seatback a s  a resul t  of being 
impacted by the r e a r  right occupant. Her  head contacted the windshield 
and right A-pillar,  resulting in a concussion and facial lacerat ions,  As 
she continued to move, h e r  chest  and abdomen contacted the insrrument 
panel with resulting abdominal pain. As he r  lower extremities moved below 
the instrcment panel, h e r  left leg was jammed under the instrument panel, 
and h e r  tibia was fractured,  

On impact, the unres t ra iaed r e a r  right passenger contacted the front sea t  
back which resulted in a skull f rac ture ,  facial injuries, and a contusion. 
She also f ractured he r  mandible by impacting the back of the front sezt.  
This impact Sent the back of the front sea t  which contacted the front ri,aht 
passenger  and increased h e r  injuries. 

The unrestrained rear left occupant,' who was sitting facing the right C r e a r  
occupant, was a lso  thrown forward to contact the dr iver ' s  seat. She re -  
ceived some facial abrasions,  s eve re  pain to he r  left hip, and lacerztion 
to her  right wrist, 
/ 

I On impact, the occupants of vehicle 2 ,  vho were  unrestrained,  were thrown 
forward with resulting fatal injuries to both occupants. The dr iver  con- 
tacted the steering wheel, windshield, left -4 pillar,  which penetrated into 
the vehicle, the instrument panel and the left door hardware. The major  
injuries were multiple skull f rac tures ,  lacerat ion of the aorza with resul-  
tant chest hemorrhage, lacerat ions of the l iver  and spleen, and ccmplete 
f racture  of a l l  left ribs. As his sear; deformed and the vehicle rotated, his 
body moved to the right and jammed behind the front right seat,  

The front; right passenger was also thrown violently forward to contact the 
windshiel.d, right .A pil lar ,  instrument ?anel a ~ d  hzrdware on ;he right 
s ide  of the vehicle. The major  injuries were multiple skull f ractures ,  w i t h ,  
brain injuries, laceration of the l i v e r  and spleen, f ractures  of tke right 

/ 
1 

1 - 6 r ibs ,  and f racture  of the left tibia and left wrist.  i 
d 



NARRATIVE (Crash  Phase)  continued: 

Vehicle Fac tors  (continued): 

Left door, and the left A pillar rnoved into the vehicle. The displacement 
of the engine caused extensive floor pan damage and damage to the f ire-  
wall, and rotation gf the instrument panel, The buckling of the body of 
vehicle 2 caused the latches on the right side to bend and jam the right door. 
The impact to the left s ide also caused the driver seat  to buckle, permitting 
the d r iver  to move backwards and to be jammed behind the right front seat ,  
lying on the r ea r  seat,  The damage to the floor pan also resulted in ex- 
tensive damage to the right seat,  The instrument panel was completely 
destroyed by the backward movement of the firewall and occupant contact. 
The windshield separated from i ts  mooring and was completely released 
f r o m  the vehicle. 

Vehicle 3 received some  damage to its front left side f rom contacting 
vehicle I ,  and moderate damage to the r e a r  from the impact with vehicle 

The fuel tank buckled, but did not discharge any fuel. 

r' 
1 Vehicle 4 received front left damage when i t  contacted vehicle 3. Its ; 

damage was mostly caused by underriding the r e a r  of vehicle 3, and 
was mostly concentrated above the bumper. i 

Environmental Factors: 

As vehicle_l,rotated and came to a final stop diagonally ac ross  the right 
lane of the northbound lanes af the Sridge, i t s  _front contacted the m&al  
ra i l  on the edge of the bridge-, This contact stopped the Eorward motion 

s f e h i c l e  1, and prevented the vehicle £-om ialling off the bridge. 

Pos t  Crash  Phase 

Human Factors :  

All four vehicles involved, came t o  a final stop ;in ;he right lane of rhe north- 
bound lanes of the bridge, The occupants of vehicle 1 were  injured inside 
their vehicle. The front  right passenger was jammed in ner seat  5y the 
seatback which had moved Eorward, and she was in a state of shock and 
hysteria, Driver 1 was  in his seat,  and the other two passengers were in 
+he back. 

The driver of vehicle 3 managed to exit his vehicle ihrough the right dooz 
of his vehicle. The final position of vehicie 3 prevented the openisg of :he 
right door of vehicle I until the a r r i va l  of the police. Vehiclc 3 .I;vas then 
moved back to p e r n i t  the operring of the right door or" vehicle 1, Tke police 
and bystanders helped to extricate the passftnge=.s of vehicle 1 through the 



NARRATIVE ( P o s t  Crash  Phase)  continued: 

Human Fac tors  (continued): 

MGU 094-75 

r ighi  door, while the dr iver  was extricated through the left door which was 
opened by f iremen,  and they were al l  rushed to hospital. 

-4s both doors of vehicle 2 were jammed, the f i re  department was called 
to help extricate the two occupants of vehicle 2.  After the f iremen cut 
through the right door latches, they extricated the right front passenger. 
As the d r iver l s  upper body was jammed behind the front right seat, lying 
on the back seat,  'he front right seat  was cut out to permit  his extrication 
f rom the vehicle. The passenger was lying on h e r  seat  with her  head 
against the right door. Both were rushed to hospital, but were  pronounced 
dead on a-rrival,  An autopsy was performed on the bodies of both occupantsl 
of vehicle 2 to determine their  injuries. 

The dr iver  of vehicle 4 exited through the right door, but did not help in 
extricating any of the occupants of the other vehicles. 

Vehicle Factors :  

All vehicles involved came to a final stop in the right lane of the nozthbound 
lanes of the bridge. Vehicle 1 was standing diagonally ac ros s  tne right 
lane, with vehicle 3 standing next to it  with its front contacting the right 
front fender of vehicle 1, preventing the opening of the right door of 
vehicle 1, The left door of vehicle 1 was jammed a s  a resul t  of the colli- 
sion. Ozily a f te r  vehicle 3 was moved, was it possible to open the right 
door of vehicle 1 and e x t r i c a t e  its three  passengers. The left door was 
opened by the f iremen to permit  the extrication of the d r i v e r ,  

Vehicle i! came to a final stop in the right lane of the bridge with its front 
facing in the southward direction, next and parallel to the right bridge b~~ 
railing. As the vehicle s t ructure  on the left side was completely destroyeci, 
including the left door, i t  was impossible to extricate the occupants through 
the left side. As the right door was also jammed, the f i re  department was 
called to  he1 p in ex t r ica thg  the occupants of vehicle 2. The firemen broke 
open +he latches of the right door and forced open the door, thus they were  
able to extr icate the right front passenger. As the d r iver  was jammed in 
his seat  by the steering wheel and the bending of his seat,  the f iremen had 
to re lease  the damaged front right seat  from i ts  railing in order  to permit  
the extrication of dr iver  2. 





h e a t e r ,  raai a,  ts;!t .':ck, o i ~ t s i  d e  ni r ror ;  I ~p bs?  t s  , shciil der ~ E I  t s  , 
integral  ne3d , r e s t r 3 i  nts;  c a d ~ 2 6  USCir A :i l 1 2 ~ .  sic?"/ n g  v/hegl h ~ b :  
head r e s i r a i  n t s  , ars r e r  t , t iyp-r  acd 1 ourer i iis;rc~:ilt p t x l ;  sun 

. \ l isors;  good mainzcfiance; no ?re-crzsn ssfety ':f.r;: d'fects fcufiti; 
buzter/warning l i g h t l i  n t s r ?  ock syj t~rr i  defeated. 

OCCUPANTS:  Vli? idri\ ier C? \'I ) : 19 year old,  71 ", 155 1 b .  , caucaji an 
male; Texas o?erz:c1r's liconsc; b l o o d  alcohol lwei a t  t i r2  o f  c r t s t :  
2pprcl~inat2ly 0.20%; gweral he.tr! ti7 good; area and vehi c l e  fazj  '1 i a r i  ;y 
minimcil. 

V7/3: 20 year o ld ,  71 ", 757 1 t . ,  cauczsizn m l e ,  o?!ner of V 1 .  - 
Restraint  system not iiGrn, had been drinking. 

V1/5: 20 year  old,  caucasian male, f r iend of V7/I and V1/3; - 
w s r r a i  nt syszern not worn, had been dri n ~ l  ng. 

V2/1: 40 year  old,  6 8 " ,  i86 l b . ,  caucasian male; valid G 2 .  
opera tor ' s  7 i c e x e  r e s t r i c t ed  for correct ive lenses ; vehl c le  fami ; i a r i  t y  
9 days; fami i i a r  w i  t n  r o u x  and area; r e s t r a i n t  system not worn: r a n t a l i  
physical health good; dr iver  reco:*d shows one conv.iction for  S G E ~ ~  
(41/30) 4/10/74. 

V2/3: 40 year  o ld ,  61", 110 I b . ,  cauczsian female ( \ / 2 / l ' s  - 
w f  f e ) ;  r e s t r a i n t  sys tern not worn. 

ACCIDENT DESCRIPTION : 

Pre-Crash Phase: Y1!1, being chased by i r a t e  neighbors a f t e r  drstroyi ng 
property, was travel i nq e a s t  a t  55 ~ c h .  He fa i l ed  t o  obey a stop sign 
a t  a  c an t ro l l ed  in te rsec t ion ,  enter ing the intersect ion w i  thout re- - 
ducing his  speed. VZ/1  was t ravel ing north a t  40 nph as he approached 
the in te rsec t ion .  VZ/7 applied his brakgs leaving 55  f e e t  of skid 
marks and decelerated t o  25 mph. No evidence of any evasive maneuver 
by V 1 / ?  was noted. 

At-Crash Phase: V 1  struck 1'2, r ight  f r cn t  to  l e f t  f ront  s ide causing 
the vehicles t o  ro ta te  clockwise and a second iinoact, right rear s ide 
t o  l e f t  rear  s ide ,  t o  occur. Both vehicles then moved off t o  the 
northeast,  \/I s t r i k i n g  a sign post wiVr the l e f t  s ide  p r io r  t o  coming 
t o  r e s t .  The unrestrained occupanzs o f  \'l mved forward and to  the 

? .- l e f t  with respect t o  '/I i n t e r i o r .  Occupants of V 2  moved forwzrc snd 
t o  the l e f t  w i t h  respect to  t h e i r  vehicle. V2/3 suffered the most 
severe in ju r i e s  i ncl \;ding ruptured soleen,rupture of l e f t  hemi -di aphragm, 
retro-peri  torlea? hematoma, f x .  mandible, nlul ti pie r ib  f x .  and pzlmo- 
nary contusion w i t h  pneumothorax - AIS 4.  V 1  incurred 20" of crush 
to  the right f ront  (12-FREW-2), 6" to the right rear  s ide  (03-R3i4W-2), 
and 6"  to  the l e f t  s ide  (09-LPkib2). V2 incurred 14"  of crush t o  
l e f t  front s ide (09-IFEN-?) and 7" t o  l e f t  rear  s i ae  (09-L2EN-Z).  



Post-Crash P h x e :  !.io extri :a t i07  prcS!,?zs were encountered, The 
dr ivers  end P i s Z C E G e r s  oT: both veh i  C I E ~  e r e  transpc!-ted by a r b u l  a r m  
to  a nearby hospi t d l .  A b i o c d  sazple 915s tai:en fi-or tile driver o f  '1'7 
who ~ 2 s  n o t i  c e z S ! y  i n x i x i  cz ted .  He v;s jub~equ2ntiy tr;nspo?ted t o  
t h e  police ~ 3 r d  of  the c m t y  hosp i  t a i  end  char99d with C2i and reck?ess 
dr i  vin?. T h s ~  were rjo f i  r?s a n d  170 e x ; l ~ s i o n s ,  2~1th vehicles were 
towed from tl-te scene at:d i la additiogal danligi? was noted t o  have occurred 
during towing. Traf f ic  was route2 zrotinc the scsne dur ing  invert i  ga- 
t i on .  No probieins w2re enccruntered vii t h  " L z f f f  c control .  Debris 
cleanup was sa t i s f ac to ry .  

The fol lowing l4otor Vehi c le  Safety Standards (MVSS) were be1 i eyed 
relevant  t o  thfs case: 

MVSS 206 - Door Latches, Hinges, and Locks 
MVSS 207 - Seati  ng System 
MVSS 301 - Fuel Tanks, Fuel Tank F i l l e r  Pipes, and Fuel Tank Connections 

- 
The f o l l  o ~ i  ng Hi ghway Safety Program Stendards (HSPS) were believed 

relevant  to  t h i s  case: 

HSPS 1 - Periodic Motor Vehicle Inspection 
HSPS 8 - Alcohol i n  Relation t o  Safety, 
HSPS 15 - Police TraSfi c Services 

CAUSAL FACTORS, CONCLUSIONS & RECOI4VENDATIONS : 

Matrix Cell Expl anation 

RECKLESS DRIVING: V1/1 was f leeing a f t e r  having 
destroyed property. 
CONCLUSION: V1/1 was driving i n  a reckless manner 
i n  order t o  avoid capture. 
ALCOHOL: Vl/l I s  blood alcohol level a t  the time of 
the crash was approximately . 20X .  
CONCLUSION : V7  / l  ' s abi 1 i ry t o  dri ve was i mpai red. 
RESTRAINT SYSTEM: The occupants of V ?  and V2 were 
not weari ng the avai 1 a b l e  res t r a i  n t  sys terns. 
CONCLUSION: Nonuse of the r e s t r a i n t  systems increased 
the sever i ty  of the i n j u r i e s  incurred i n  t h i s  crash. 
RESTPAINT SYSTEM DEFEAT: The r e s t r a i n t  sys tern defeat 
prevented na t ice  to  the  V2 occupants tha t  they aid not 
nave t h e i r  r e s t r a i n t  system on, hence a fa i  1 ure t o  
i ncreasc the probabi 1 i ty  o f  reduced i n j ury was experi - 
enced. 
PROTRULIIKG CCNTROL: V2/3 struck the gezr s h i f t  lever. 
CONCLU5IOii: The severi t y  o f  V2/3's i n ju r i e s  were 
probably  increased. 



DOCiR LATCH FATLLIRE: ! 'Its  right f r o n t  door l a ~ c ~ i l  
fa i  1 e d .  I\I\'SS 236 1~2s  i nvol  ved, 
SEAT EACE i:,TCH FAItJRE:  V l ' s  f r o n t  seat  back l 3 t ch  
f a i  i e d ,  14VSS 257 w?s i n v ~ l v e d ,  
FUEL LEAKAGE: \!I 's Yu21 ieakage froro t h e  Iinss 
i nc rmed  hcznrd po ten t i  a1 , 



P.0.C. 
CCNF IGURATION 

- 
Vi S. Y, 97 Avenue 1 
rg "L" -- - 

V2 P1.e-Crash 

Residenti a1 
Golf Course 



This' ccl 1 i s i  an event occu r rd  i n  I'L~Z Count:;, F1 ~ ' : * f  ;S , nC , I q3- 'ssa f17 . /  Y U  , h a  ,U\ , 
Fpril 12, 7975 ,  a t  2330 hours, a t  the residential in:crsc-r,:;~x of S.ig. 
104 Street  a n d  SP :,venue. 

PRE'-CRASH PHASE 

The s ~ b j e c t  accident event occurred a t  n i ~ h t ,  thers was no wind, 
no precipf tat jon arid the  roadway and shoulder surfaces l,qe:.? dr;~.  

The north-scuth i i i s t r e e t  ( 2  approach) i s  twn-len?, two-way, 
an? and iv ided .  The surface i s  e s ~ i ~ a i : i c  e t e  and .;he P-v3iue rang3s 
frorn .6 - .9 .  The lznes are 12 f e e 1  ~ i d e  acd tnere i s  no a r t i f i c i a l  
l - ignt i~ig ,  13 curb, no sidewalks, znd no shou;d:rs. The rcac! i s  s t rz igh t  
and level wi tll u~lcontrolled access/egress (8  per 1 /4  mile j znci 1 7  roadside 
s t r u c t u ~ s  per 1/4 mile within 10 in. of the roadside edge i n  the pre-crash 
di r-ection of travel . 

The east-k!es t a1 l e c t o j  ( V i  approach) i s  a two-1 m e ,  two-way undi  14 dcd  
s t r e e t  w i t h  an s ~ h a l t i c  concrete surface. The f-value ranges  fro^ .6 - 
- 9 .  The 1 anes are 12 ie-here are no curbs, a sidewalk i s  present 
on the north side and there i s  a sodded s ~ t a l e  area. The road i s  s t rz igh t  
and level with uncontral l ed  access/egress (11 per 1 / 4  mile) and 39 roadside 
s t rucutres  per 1/4 mile within 10 m. o f  the roadside edge in the pre-crash 
direction o f  t ravel .  

A s p e d  l imit  s ign,  40 nph, i s  posted beyond the intersection of the 
N-S roaduay. There i s  a broken yellow center l ine  =nd edge l ines .  There 
 re no symbols, no words and no signals.  

, % A T  
The east-west roadway soeed l imi t  i s  ?oeted .1 mi 1es pr ior  t o  the 

intersection.  There are standard iriiersect'lon double ye1 i o w  center l ines ,  
edge l ines  and s t o p  l ine .  The?? i s  2 stop sign with good l eg ib i l i t y .  There 
are no synbois and no s ignals ,  



YEAR,  It4i:E AlXl  XODEL - 1974 Subaru 1400 D.!. 
C3LO!? - B l u e  
RO. OF DOORZ, BODY STYLE & CLASS - 2 dcor sedan,  passeng2r 
BODY STRUCTURE - Uni ti zed 
CURB WEIGET - 197C 1 b. 
OD3ivlETiR REA311iG - 35,991 mi 1 es 
INEPECTIOK LAST PERFgXMED - 9/74 in s ta te  of Wyoning 
EQUIPMENT AND FEATU2ES 

4 c y l , ,  83 cu, in.,  75 hp  engine 
standard brakes 
4 speed transmi s s i on 
dr~m-3~1 zk:els 

,<e-tread, regul ar p r o f i  l e ,  bi as czrcass t i  res 
standard steering - - 
heater 
raai o 
tape deck 

SAFETY EQU IFHENT 
Lap belts available for each occupant position 
Shoulder  be1 t s  avai 1 ab le  for drf ver and for right f rant  passenger 

posi ti ons 
Integral head restraints available for driver and for right front 

passenger posi t i  ons 
PADDED COMPONENTS INCLUDED - upper and middle A p i  11 ar, instrumnt 

partel , door armrest 
VEHICLE MAINTENANCE - No evidence of routine maintenance 
PRE-CPASH SAFETY ITEM DEFECTS - None found 

YEAR, MAKE, & b!DDEL - 1974 Toyota 1600 Deluxe 
COLOR(S)  - Surgandy over white 
NO. OF DOORS, ECCY STYLE AND CLASS - 4 door sedan, passengzr 
BODY STRUCTURE - Uni t i  zed 
CURB WEIGHT - 2850 lb. 
ODOMETER REA3 IKG - 5865 mi l es 
INSPECTION LAST PERFORMED - 6/74 by state  of Florida 
EQUIPMENT AND FEATURES 

97 cu. in . ,  4 cy i . ,  58 hp engine 
automati c  transmission 
power brakes 
d i s c - f r o n t  wheels 
r e g ~ l  ar tread, regul ar pr3fj 1 e, Si as carcass S i  rfs 
standard steeri ng 
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On t h e  e v e ~ i n g  of  t 5 c  a c c i c k n t  V?,'*i 3;rd V2/2 were  heading toward 
t i l e i  r ha32 as t h e j  approacited t i i e  a c c i  cionc i n x a r s e c t i  cn, V2/1 :uzs 
t r a v e l i n g  north a t  approxinlately $6 r p h .  He does n o t  recall seeing V 1  
prior t o  the c o l l i s i o n  or o f  t t k j n g  any e v a s i v e  ac t ior i .  Hs recalls 
o n l y  a f l a s h  o f  i ' l : oh t  prior t o  impac t .  Fnysi cat  evidwice on scene 
i . n d ! c a t e d  t h a t  a p p l i e d  tile brakes  ( 5 5  f e e t  o f  s k i d  mzi-1;s 1 and  de- 
celerated t o  25 mph a t  the tine o f  c o l l i s i o n .  

A C C I D E N T  DESCE!PTION 

PRE-CRASH P H A S E  

V E H I C L E  NO. 1 
D I R E C T I O N  - E a s t  
LANE OF TRAVEL - 1 
PRE-CRASH S P E E D  - 55 mph 
NO. OF OCCUPANTS - 3 
P O S I T I O N  O F  OCCUPARTS - 1,3,5 

V E H I C L E  NO. 2 
D E R E C T I O R  - N o r t h  
LANE OF T R A V E L  - 1 
PRE-CRASH SPEED - 40 mph 
N O ,  OF OCCUPANTS - 2 
P O S I T I O N  OF OCCUPANTS - 1 , 3  

AT-CRASH PHASE 

V E i i I C L E  NO. 1 
L O C A T I O N  AT I M P A C T  ~1 - I n t e r s e c t i o n  
O B J E C T S  STRUCK - V2 
SPEED A T  IMPACT - 55 mph 
AREA O F  I M P A C T  - R i  g h t  f r o n t  
CDC - 12-FREW-2  

L O C A T I O N  A T  I M P A C T  f2 - I n t e r s e c t i o n  
O B J E C T S  STRUCK - V2 
S P E E D  A T  IMFACT - 2 1  mph 
AREA OF I!IPACT - Rear rear side 
CDC - 03-RBMW-2 



L3CATIOZ AT iNPACT $3 - Grasz w a l e  area 
0 2 3 i C f S  STRUCK - Sign posx 
SPEECi AT :!.'?ACT - 7 3 mpb 
A K A  OF II':?kCT - L e f t  side 
CDC - 09-LPkN-2 

VEHICLE NO. 2 
LOCATION AT IMPACT f l  - Intersection 
ORJECTS STRUCK BY - V i  
SPEED AT IIy!?ACT - 25 mph 
AREA OF I f4PACT - Left front side 
CDC - 09-LFEN-3 

1 OCATION AT IMPACT f 2  - Intersection 
OBJECTS STRUCK BY - V 1  
SPEED AT IMPACT - 26 mph 
AREA OF IMPACT - L e f t  rear side 
CDC 09-LBEW-2 

V1'/1, being chased by i rate nei ghbors a f te r  destroying property, 
was travei i ng east  a t  55 mph. He fai led t o  obey a stop sign a t  a con- 
trol led intersection, enteri i lg the intersection wi thou t  reducing hi s 
speed. V2/1 was traveling north a t  40 mph as he approached the inter- 
section. V2/1 applied his brakes leaving 55 fee t  of skid marks and 
decelerzted to 25 mph. No evidence of any evasive maneuver by V 7 / 1  
was noted., 

V 1  struck V2, right front t o  l e f t  front side causing the vehicles 
t o  ro ta te  clockwise and a second Impact, right rear side t o  l e f t  rear 
s ide,  t o  occur. B o t h  vehicles then moved off t o  the northeast, V 1  
s t r iking 13 sign post w i t h  the i e f t  side prior to coming t o  res t ,  V 1  
incurred 20" of crush t o  the right front (12-FREW-2), 6 "  to the right rear 
side (03-REMY-2), and 6" t o  the l e f t  side (09-LPAN-2) .  V2 incurred i 4 "  of 
crush to i e f t  frcnt side (09-FLEEI-3) and 7" t o  l e f t  rear side (09-LBEW-2). 

DOCUMENTATION 

V2 northbound, V1 eastbound 
V% pre-crash s k i d s  = 55 ft. t o  P.O.C. with f = 0 . 6  

Given: V1 pre-crash skids = 0 f t .  
V2 final rest 54 f t .  east  and 21 ft. north of F.O.C. ( f  = 0.4) 
V i  final rest 70 f t .  e a s t  and 25 ft .  zo r th  o f  P.O.C. (i = 0.2) 
V2 = 31 50 1 b.  i nc: uding occupants 2; 
V 1  = 2450 I b .  inc? udi ng  occupants 5; 



Using  m@ntun ca1 culat ions 

North m o m  t urn 
, 0.5 P 

3150 (V2)  = 3150 ( ( 2 ) ( 0 . 4 )  (32 ) (21 , )  i 2450 ( ( 2 ) ( 0 . 2 )  ( 3 2 )  ; 2 3 ) ) " . j  

Eas t momn t urn 

Calculating V2 = 37 fps 
V1 = 77 fps  

Adding the V2 skid marks vectoral l y ,  V2 = 59 fps 

It i s  concluded t h a t  V 1  was t ravel  f n g  approximately 50 - 55 r p h  and 
V Z  wzs t rave l ing  approximately 25 m ~ h  a t  impact and fvrthlr vi r r a r e l -  
ing approximately 40 mph p r io r  t o  the skidding maneuver p e r f o r ~ d  by V2/1. 

INJURY AND DAHAGE IN1JE!iTORY 

I NJURI ES AND CAUSATION 

QCCUPANT NO, V1/1 
LAP BELT: EQUIPPED - Yes USED - No 
UPPER TORSO BELT: EQUIPPED - Yes USED - No 
EJECTION - NO 
OVERALL SEVERITY OF I H J U R I E ~ '  - AiS 3 

a /  P.rn5r-i can M2di cal Associ a t i  on Abbrevi qted Scale {AIS)  - .. 
b/ ( c )  Certain ( p )  Probzble ( u )  Unknowfi - 

INJURIES: BODY REGION, SEVERITY 

Fx. L. orbi t a ?  rim & f l o o r  AIS 3 
Fx. L. z y g o ~ a t i c  arch AIS 2 
Fx. L. maxi 1 ia ry  s inus AIS 2 
Loss of consci ousness 

(several minutes) AIS 2 
Contusion, I, eye, l o w r  l i d  AIS 7 
Bruise, contusion L. knee AIS 1 
Bruise, right d i s t a l  hu~erous AIS 1 

OBJECTS STRUCK (by  !w 
Windshield ( p )  
Windshield ( p )  
Windshield ( p )  

W i  n d s h i  e l  d ( p  ) 
Windshield ( p )  
Radio, tape deck (0) 
Gear s h i f t  l ever  ( p )  

I 





VEHICLE XO. 1 

THI PD 1b:PACT 

COST TO 2EP,L,I 

CDC - CS-LPAN-2 
I??FLICTED ON - Firs t  impact 

VEHICLE NO. 2 
FIRST I!<?ACT C X  - 09- t  
SECOIiD I i4PACT CDC - 09- 
fiiAJOR DAMAGE INFLlCTEfi 
COST TO REFLA.CE - $3600 

16 EN- 2 
i r s t  impact 

Damage to the  Subaru (V1) inchdad 20 inches of crush t n  the ri g b t  
f rant  inuolvf ng  rearward displacemnt o f  the l e i t  front wheel acd reducing 
wheelbase by seven inches. The front bumper, g r i l l  assembly, headlarnp 
and fender a l l  crushed ~ a r w z r d .  The hood i s  damaged and elevated 
b u t  did not csrrtiict the windshield, There was s ix  inches of  crush t o  thi?  
right rear fen62r and  quarter panel. The rear axle received induced damage 
atld was forced nanvard. The l e f t  lower B p i  1 l a r  and quarter paoel were 
crushed i n  6 inches causfng the roof r a i l  to buckle. 

Damage t o  the Toyota ( V 2 )  i nc1 u d ~ d  14 jnches of crush t o  the l e f t  front 
of  the vehicle i n v o l v i n g  the fender, hood, g r i l l  assembly, headlarnp area, 
A / C  condenser and  radi atsr. The l e f t  f ron t '  wheel suspension parts ,  control 
ams, and stab! 1 i z e r  were a! 1 severely bent. The hood recei ved sheet m e t a l  
damage and  was torn loose a t  t he  hinges. The l e f t  rear fender and  C pi 1 lar 
area were crushed f n seven inches causing induced buckling of the B p i l l a r  
arez. 

POST-CRASH PHASE 

No extr icat ion problems were encountered by the occupants of e i ther  
vehicle. The drivcrs and passengers of b o t h  vehicles were transported 
by ambviarlce t o  a nearby hospital . \!2/3 was admitted in c r i t i ca l  condi- 
t ion.  K/' l  wes transferred t o  thc county police ward a f t e r  being charged 
w i t h  driving under tlie influence and reckless d r i v i n g .  An alcohol t e s t  
was adminis tercd a?proxinate?y fotlr hours a f t e r  the acci dent, resul ts o f  
dhich indf tax! an a icoho;  !evsl of 0.12% or  approximately 0.20% a t  the 
time o f  the co?lision event. 



There were no f i r e s  and no exp las i c i ;~ .  There was no additional damage 
t o  the vehicles during towing, 

, Debr-is cleanup was sa t i s f ac to ry .  Traf f ic  was routed around the scene 
during inves ti gation. No problems were encountered wi t h  t r a f f i c  coritrof . 

V1/1 f a i l ed  to appear in court on two separate occasions, AS a r e su l t  
the judge ordered suspension cf V1/lts Texas l icense and issued a warrant 
for his  a r r e s t .  

STANDARDS 

MOTOR V E H I C L E  SAFETY STANDARDS 

The following Mator Vehicle Safety Standards (MVSS) were be? ieved 
relevant t o  t h i s  case: 

MYSS 206 - Door Latches, Hinges, and Locks: Vl 's r ight  f r cn t  &or l a t c h  

'C 

MVSS 301 - Fuel Tanks, Fuel Tank F i l l e r  Pipes, and Fuel Tank Connections : 
While MVSS 301 wasn't violated the fuel leakzge experienced 
by V1 indicates  a potential  area o f  concern as well as a 
potent ial  area of Standard updating. 

HIGHWAY SAFETY PROGRAW STANDARDS (HSPS) 

The fol 1 owi ng Hi ghway Safety Program Standards (HSPS) were be1 i eved 
relevant t o  t h i s  case: 

HSPS 1 - Periodic Motor Vehicle Inspection: The nonuse of the defeated 
r e s t r a i n t  system in V 2  by the vehicle 's  occupants increased 
the number and sever i ty  of the in ju r i e s  which they incurred. 
Since t h i s  standard c a l l s  fo r  inspection of components hav ing  
substant ial  re1 ation t o  sa fe  vehicle performance, i t  i s  UMPiAAT's 
recommendation t h a t  the r e s t r a i n t  system be ident i f ied  as a 
safety component and i t s  proper functioning be a requi r emnt  
f o r  the issuance of an inspection s t icker .  

HSPS 8 - Alcohol i n  Relation to  Safety: This standard should be broadened 
to  i ncl ude those survi vi n g  dri vers whe ar? i nvol ved in acci dents 
causing cr i  t iczl  injury t o  others .  

HSPS 1 5  - Pola;ce Traf f ic  Services ( ID2) :  The standard police accident 



Matrix Cell 

7 

report  does not i t ~ c i l i a e  r e s t r z i n t  syst5m defeat a s  an S n q u i ~ y  
elenoni h?r;cs the  ~ s s o c i 6 t e d  i n c m s e d  s e ~ , ~ e r i  t y  of  injurjl car! , 

not be  a d q u a t e l y  documented. 

CAUSFL FACTOZS, CONCLUSIONS 8 RECOMilENDATIOKS 

RECKLESS D R I V I N G :  V?/1 was f leeing a f t e r  having 
destroyed p r c p z ~ t y .  
CONCLUSION: V1/7 was driving i n  a reckless mznner 
i n  order t o  avoid capture. 
ALCOHOL: Vl/l ' s  blood alcohol level a t  the time o f  the 
crash was approximately .20% 
CONCLUSION: Vl /I ' s zb i  1 i ty to  dri  ve was i mpai rzc'. 
RESTRAINT SYSTEM: The occupants of V1 and V2 we 
nor cear i  ng  tne avai  1 ab le  rzs t r a i  n t  sys t e rs  . 
COMCLUSION: Nonuse of the r e s t r a in t  sys tem increased 
the sever i ty  of t h e  i n ju r i e s  incurred in t h i s  crash. 
RESTRAINT SYSTEM DEFE.4T: The res t r a i  n t  sys tern defeat 
prevented notice to  ti-~e V2 occupants t h a t  they di:d not 
have t h e i r  r e s t r a i n t  system on, hence a fei  1 ure i~7 
increase the probabi 1 i ty  of reduced i n jury was experi - 
enced, 
PROTRUDING CONTRGL: V2/3 struck the gear s h i f t  lever. 
CONCLUSION: The severi ty  of V2/3's in jur ies  were 
probably increased. 
DOOR LATCH FAILURE: Vl 's usht f ront  dogLlzich 
f a i l ed .  MVSS 206 was irivol ved. 
SEAT BACK LATCH FAILURE: V 7  f ront  s e a i b a c k  l a t ~  
f a i l ed .  RVSS 707 w s involved. 
3 T k a g e  f rom the l i n e s  increased 

hazard potenti a1 . 



CASE 622 CASE SUMMARY 

Case: UNM 1 7  Two Vehicle I n t e r s e c t i o n  C o l l i s i o n  - 
New Mexico Accident I n v e s t i g a t i o n  Program 

Albuquerque, New Mexico 

I d e n t i f i c a t i o n :  The acc iden t  occurred a t  t h e  junct ion  of a  
freeway e x i t  ramp and an urban a r t e r i a l  on Wednesday, May 27, 
1970, a t  1 2  : 15 a:m. and was i n v e s t i g a t e d  by t h e  NMA?? i n -  r e t r o -  
s p e c t .  The d r i v e r  of v e h i c l e  S1, t r a v e l i n g  a t  a  high r a t e  of  
speed, f a i l e d  t o  n e g o t i a t e  a  sharp  curve i n  t h e  e x i t ,  crossed 
t h e  a r t e r i a l  and c o l l i d e d  wi th  another  car .  Alcohol, i n a t t e n t i o r r ,  
and excess ive  speed were f a c t o r s  i n  the acc ident .  

Ambience: Nighttime, c l e a r  and dry, 53' F . ,  l i g h t  wind, mercury 
vapor s t , r e e t  l i g h t i n g .  

Highway: The offramp leaves  t h e  highway on a 1500-foot r a d i u s  
curve anrd then  runs s t r a i g h t  f o r  1 0 0 0  f e e t  before  reaching  a 
sha rp ,  1.20-foot r a d i u s ,  c&ve connect ing t o  t h e  a r t e r i a l .  - The 
a r t e r i a l  has 4 lanes  d iv ided  by an 18-foot  median. All l anes  
a r e  conc!rete. 

Vehicles:  The case v e h i c l e  was a 1969 Toyota Corona, 4-door - 
sedan. The f r o n t  l e f t  q u a r t e r  was crushed inward, the  wind- 
s h i e l d  popped 
s h a q  edges. 
I t  was e x t e n s i  
detached from 

o u t ,  and ;om i n t e r i o r  p l a s t i c  f a i l e d  producing 
The o t h e r  v e h i c l e  was a. 1965 Plymoutll Spor t  Fury. 
,vely damaged and t h e  engine and r a d i a t o r  were 
t h e  body. 

0ccupant.s: - The only occupant  of t h e  case  veh ic le  ( # 2 )  was t h e  
d r i v e r ,  2 3 ,  female,  us ing  s e a t  b e l t ,  broken arms and c u t s  and 
b r u i s e s .  The occupants of Lke o t h e r  c a r  ( f l )  were t h e  d r i v e r ,  
2 4 ,  male, no t  us ing  s e a t  b e l t ,  minor i n j u r i e s ;  and the passen- 
g e r ,  2 3 ,  male, n o t  us ing  s e a t  b e l t ,  minor i n j u r i e s .  They had 
been dri.nking. 

Pre-Crash: - Reconstruct ion of Lhe acc iden t  i n d i c a t e s  t h a t  the 
< r i v e r  of c a r  $1 was e x i t i n g  fxom a high speed freeway and, 
ignor ing  speed reduct ion  s i g n s ,  entered a 2 0  MPH curve a t  
about 60 .WH. The d r i v e r  of tlhe case v e h i c l e  was moving 
along the  a r t e r i a l  a t  about 35 MPH. 

Crash: Car tl, t r a v e l i n g  broads ide ,  slid i n  f r o n t  of t h e  
case ven ic le .  Impact occurred on t h e  l e f t  f r o n t  q u a r t e r  of - - 
each veh ic le .  

Post-Crash: - A l l  3 occupants were removed t o  a n o s p i t a l .  Bath 
veh ic les  were scrapped. 



Causal Factors ,  Conclusions, Recommendations : 

Ldatrix Cel l  Explanation 
( *  Ind ica t e s  P o s i t i v e  Factors)  

1 The d r i v e r  of veh ic le  81 had been drinking.  

The d r i v e r  of veh ic l e  #1 was exceeding the  posted 
advisory speed l i m i t .  

2*  The d r i v e r  of the case veh ic l e  was using the 
seat b e l t ,  

The d r i v e r  and occupant of veh ic le  #1 were n o t  
us ing t h e  a v a i l a b l e  seat b e l t s .  

The g l a s s  covering the  instrument panel  of 
veh ic l e  # 2  broke i n t o  kn i f  e-like s p l i n t e r s .  

The windshield of t h e  case veh ic l e  ( # 2 ,  Toyota) 
popped o u t  l eav ing  a l a r g e  avenue f o r  pos s ib l e  
occupant e j e c t i o n .  

The case v e h i c l e ' s  p l a s t i c  s idewa l l  under the 
l e f t  end of the  instrument panel  f r a c t u r e d  with 
sharp  edged breaks. 

The energy absorbing s t e e r i n g  column functioned 
proper ly  on the case vehic le .  

The s o f t  cover over the c e n t e r  of  the s t e e r i n g  
post came loose exposing r a t h e r  sharp metal  
b racke ts  on the case  vehic le .  

The engine and r a d i a t o r  on veh ic l e  #l (Plymouth) 
came completely separa ted  from t h e  ca r .  

The curve a t  t he  end of  the ramp tangent  gives 
no v i s u a l  impression o r  warning of  i ts  degree of 
sharpness.  

The graver  covering on the r a i s e d  gore d?d the 
median blends i n  w i t h  the concrete paving and 
curbs l e s sen ing  L l e  d r i v e r ' s  v i s u a l  awareness 
of the sharp  curve. 



NEW YEXICO ACCIDENT INVESTIGATION PROGRAM 

Case: U'NM 1 7  Two Vehicle I n t e r s e c t i o n  Col l i s ion  

A. PRE-CRASH DATA 

1. Environmental Data 

The accident  occurred a t  1 2  : 15 a.m., Wednesday, May 27, 

1 9 7 0 ,  a t  the  junction of t he  nor th  t o  e a s t  e x i t  ramp from 

t h e  Pan American Freeway (1-25) and Miles Road. The NMAIP 

s tud ied  the  accident  i n  re t rospec t .  The n igh t  was c l e a r  
0 and dry, the  temperature was 53 F.,  and L i e  6 MPH wind 

was va r i ab l e  i n  d i rec t ion .  

The 1-25 offramp leaves the  freeway on a s l i g h t  (1500- 

foo t  rad ius )curve  t o  t h e  r i g h t ,  s t r a igh tens  ou t  f o r  1 0 0 0  

f e e t ,  and then makes a sharp (120-foot rad ius )  curve t o  

the r i g h t  and jo ins  the  eastbound lanes  of Miles Road. 

The ramp i s  paved w i C h  concrete and has s tandard curbs as  

it approaches t h e  a r t e r i a l .  Where the ramp Leaves the  

freeway i t  i s  advisory posted f o r  45 M P H .  As tile ramp 

approaches the  second and sharper  curve it is advisory 
posted 20 MPH. The second curve has a s tandard curb on 

the  ou ts ide  bu t  no o t h e r  v i s u a l  i nd i ca t ion  of the  sharp- 

ness of the  curve. The ramp i s  l i g h t e d  by mercury vapor 

luminaires.  

Miles Road a t  t h i s  po in t  cons i s t s  of 2 eastbound 
lanes  separa ted from 2 westbound lanes  by a 16-foot, r a i s ed  
median. A l l  l anes  a 12-feet  wide and of concrete.  The 

median i s  edged Sy s tandard 8-inch curbs and i s  paved 
with crushed r o c ?  t o  prevent  erosion.  A t  t h e  po in t  of 

impact an add i t i ona l  westbound lane  i s  formed a s  tlhe be- 

ginning of an onramp ( e a s t  t o  nor th )  t o  northbound 1-25. 

T h i s  extra l ane  is,$epa.rated from t h e  throuc~h l anes  by a 
painted gore and has a s tandard curb on the outs ide .  The 

a r ea  i s  l i gh t ed  by mercury vapor luminaires.  Miles Road 
i s  posted f o r  4 5  V2H. 

Other than the absence of a s t rong  v i sua l  i nd i ca t ion  



of Lhe sharpness  of  the 120-foot r a d i u s  curve a t  t h e  end 
of t h e  offramp tangent ,  t h e r e  a r e  no obvious t r a f f i c  en- 
g inee r ing  d e f i c i e n c i e s  , 

2. Human Data 

The case  v e h i c l e ,  a 1969  Toyota Corona., was d r i v e n  by 

a 23-year-old female, During t h e  in te rv iew she was q u i t e  

coopera t ive .  She was the only occupant i n  the c a r ,  a d h a d  a 

v a l i d  New Mexico o p e r a t o r ' s  l i c e n s e  wi th  no. record  of t r a f f i c  

v i o l a t i o n s . *  She has  been d r i v i n g  6 yea r s  and s t a t e s  L l a t  

she  d r i v e s  8,000 t o  1 0 , 0 0 0  mi les  p e r  year ,  She was f a m i l i a r  

with the area and was wearing the. s e a t  b e l t  b u t  n o t  the 

a v a i l a b l e  s h o u l d e r  harness .  

A t  t h e  time of the a c c s d e n t  she  was apparen t ly  i n  a 

h e a l t h y  mental condi t ion .  She d o e s n ' t  smoke, had n o t  had 

any alcohoL, and was n o t  on any medication.. She i s  a seer 

t a r y  w i t h  t h e  Urban Renewal Program f o r  t h e  C i t y ,  

just r e tu rned  by plane  from a bus iness  t r i p  t o  Den 

a c c i d e n t  scene i s  about 2 miles from the a i r p o r t .  
d r i v i n g  home. S ince  t h e  hour was l a t e ,  it i s  poss 
she was somewhat t i r e d .  

The o t h e r  v e h i c l e ,  the.  1965 Plymouth Fury, was 

and had 

,ver.  The 

She was 

i b l e  t h a t  

driven... 

by- a 24-year-old-male- who works. as.:a  service^ station a t t endan t .  - 

There was one 23-year-old male passenger.  The d r i v e r  had 

a uaxkd NewMexico'chauffeur 's  l i c e n s e  with no r e s t r i c t i o n s .  
H i s  d r i v i n g  record. shows: * 1) 5/10/67 -C i t ed  f o r - e x p i r e d  

brake and l i g h t  s t i c k e r ,  Given-- warning- 2 )  7/2/67 Ci ted  

f o r  n o  license s l a t e  l i g h t ,  f i n e d  $ 5 . 0 0 ,  suspended, Albuquerque 

Municipal Court. ' 3 ) 11/01/67 * C i t e d  f o r  having a loud 
muff le r ;  f i n e d  $5.00' o r  l day i n  j a i l  in. l i e u  of  f i n e ,  booked 
Albuquerque Municipal Court. 4 )  11 /01 /67  Ci ted  f o r  speed- 
i n g  55 MPH in 30 MPH zone, f i n e d  $50.00, paid- $45,00,  A l -  

buquerque Municipal Court. 5 )  12/28/67 Cited f o r  l e a v i n g  
scene of  acc iden t ,  f i n e d  $25 .00 ,  suspended, Albuquerque 

* Driver  v i o l a t i o n s  a r e  not a v a i l a b l e  f o r  Lbe p a s t  two years. 
Statement  i n d i c a t e s  d r i v e r  record grevious t o  this time, 



Munici~a: Cocrt .  6 )  3/22/68 Placed on 3 month pro- 

b a t i o n  t o  e x p i r e  6 / 2 1 / 6 8 ?  

The d r i v e r  d i d  s t a t e  a t  t h e  a c c i d e n t  scene *at they 
had had a few d r i n k s  p r i a r  t o  the acc ident .  The b a r  

mentioned was n o t  on their r o u t e ,  i n d i c a t i n g  they  were n o t  

coming d i r e c t l y  from the bar .  A b lack jack ,  b r a s s  knuckles ,  

and small pry b a r s  were found i n  +&e car a t  t h e  t ime t h e  

N W I P  team examined it i n  t h e  sa lvage  yard.  While t h e i r  

presence  i s  n o t  proof o f  i l l e g a l  a c t s  p a s t  o r  contemplated,  

they  do i n d i c a t e  something of  t h e  s o c i a l  a t t i t u d e s  of t h e  

d r i v e r  and occupant. They were subsequent ly removed by 

persons unknown, The d r i v e r  d i d  n o t  have a c r i m i n a l  recorb.  

Statement  by t h e  d r i v e r  of t h e  Plymouth a t  an i n t e r v i e w  

a f t e r  Lhe a c c i d e n t  c o n f l i c t  wi th  s t a t ements  made a t  the 

a c c i d e n t  and informat ion  on the p o l i c e  repor t ,  i n d i c a t i n g  

tlhe d r i v e r  was covering up something. 

3 .  Vehicle  Data 

The case v e h i c l e  was a r ed  1 9 6 9  Toyota Corona, 4-door 

sedan. I t  was only 5 monLis o ld  'and showed 8 , 6 4 8  mi les  on 

t h e  odometer. It  was equipped wi th  a manual t ransmiss ion .  

Sinc:e it was purchased from d e a l e r  i n  the United S t a t e s ,  

t h e  a p p l i c a b l e  s a f e t y  devices  were i n s t a l l e d .  No mechanical 
d e f e c t s  o r  f a i l u r e s  were observed o r  repor ted .  

The o t h e r  v e h i c l e  was a 1965 Plymouth Spor t  Fury wi th  

a "Commando V-8" enqine.  The odometer showed 7 6 , 3 7 2  miles .  

I t  was cream c o l o r  and showed t h a t  it had been r e p a i n t e d  
a t  l e a s t  once. The o r i g i n a l  equipment wheels had been 

rep laced  wi th  chromed reverse wheels. No mechanical defeccs  
were noted; however, a t  least one t i re ,  &the l e f t  r e a r ,  was 

observed t o  have uneven t r e a d  wear of  a n a t u r e  i n d i c a t i n g  

a d e f e c t i v e  suspension system. 

THE ACCIDENT 

Accident Diagram 
Please  see  page 1 0 .  
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2 .  Narrat ive ~ e s c r i p t i o n  
Vehicle #l was t r a v e l i n g  nor th  oc 1-25 and took the  

Miles Road e x i t .  The e x i t  speed was est imated by a po l i ce  
o f f i , c e r  t o  be 70 .WH. The d r i v e r  negot ia ted  the entrance 
t o  the e x i t  ramp, which had a l a r g e  radius  of curvature ,  

and followed the  s t r a i g h t  por t ion  of the  ramp t o  a po in t  
where the  rad ius  o f  curvature  decreased t o  1 2 0  f e e t  a t  t he  

en t ry  i n t o  Miles Road. A t  t h i s  po in t  the  speed of the  ca r  

was too g rea t  f o r  the d r i v e r  t o  s t a y  on the road. The vehic le  

j ~ m ~ l e d  the  c m ,  (Point  A on the Accident Diagram) t r ave led  

across  the gore a rea ,  went down a curb,  t rave led  across  

t!!e 2 eastbound t r a f f i c  lanes on Miles Road, jumped over a 

curbed median (Po in t  B) , crossed another  2 (westbound) 

lanes  on Miles Road, and went i n t o  an onramp lane.  I n  this 

lane, vehic le  #l s t r u c k  the  case vehic le .  

The case veh ic le  was t r ave l ing  west on Miles Road a t  

about 35 MPH and had entered the  onramp i n  o rder  t o  t r a v e l  

northbound on 1-25, 

Impact occurred a t  t h e  l e f t  f r o n t  of each car. After  

impact ,  t h e  ca r s  jumped a curb. Vehicle $1 t rave led  about 

15 feet and roLled on i ts  s ide .  The case veh ic le  t r ave l ed  

approximately 25 f e e t  and spun about 130' clockwise bu t  

remained upright .  

3 .  Driver Action 
The d r i v e r  of  the case  veh ic le  was no t  aware of any 

danger before t h e  impact and consequently took no evasive 
ac t ion .  She remembers only a "glare"  of something coming 

a t  her j u s t  before  ~mpac t .  

The d r i v e r  of  veh ic le  #I was interviewed a few days 

a f t e r  the accident  bu t  the information he  gave was s o  con- 

t r a r y  t o  t h e  observed evidence and "the po l ice  r epo r t  t h a t  
no credence was placed on it. From a study of the path of 

h i s  veh ic le ,  i t  is  evident  t h a t  he was moving along the  
s t r a i g h t  por t ion  of the  offramp a t  an est imated speed of 
60  MPH o r  more and on reaching t h e  s h a , ~  tu rn  a t  the end 



of t h e  ramp made no a t tempt  t o  brake  o r  turn b u t  went 

s t r a i g h t  forward over  L ie  r a i s e d  gore. A t  no p o i n t  was 

t h e r e  any evidence of evas ive  o r  c o r r e c t i v e  a c t i o n  on h i s  

p a r t .  

P O S T - C W H  DATA 

1. Vehicle  Kinematics 

The c a s e  v e h i c l e  ( # 2 )  was t r a v e l i n g  about 35 LQH p r i o r  
t o  impact. A t  impact t h e  d i r e c t i o n a l  motion was changed 

about  100' t o  Lie r i g h t  and the v e h i c l e  was d r i v e n  up and 
over  a c u d  t o  a f i n a l  p o s i t i o n  some 25 f e e t  from tine p o i n t  

o f  impact. I n  the process  it r o t a t e d  130' c lockwise.  
Vehicle  #1 was t r a v e l i n g  in a s t r a i g h t  l i n e  a t  an 

unknown b u t  h igh  speed a t  c o n t a c t  with t h e  curb a t  P o i n t  A. 

The ang le  o f  the curb induced a clockwise r o t a t i o n  i n  t h e  

car a s  it went o v e r  the gore  and a c r o s s  t h e  eastbound l anes .  

A t  the median curb, P o i n t  B ,  t h e  car was aLnost p a r a l l e l  t o  

the curb and the impact b e n t  the l e f t  rear wheel and broke 

the r e a r  suspension. The c a r  s l i d  ac ross  the median and 
the 2 westbound lanes and was moving broads ide  a t  impact 

w i t h  v e h i c l e  #2. After impact at P o i n t  B i t s  course  was 
cnanged a few degrees as 'shown i n  photograph no. 5 and it 

s l i d  i n t o  t h e  curb and r o l l e d  over .  

2 ,  Vehicle  Damage 

There was g ross  damage t o  the f r o n t  h a l f  of the case  

v e h i c l e ,  see photograph no. 6.  In a d d i t i o n  to the com- 
p r e s s i o n  of  L l e  left f r o n t ,  the r i g h t  f r o n t  of  t i l e  c a r  was 

deformed t o  t h e  l e f t  (see GM Forn ,  page 4 4  f o r  crush dinen- 
s i o n s )  . 

The windshie ld  was f r a c t u r e d  o v e r  approximately 75% of 

the  area, and due t o  the large deformation of the mounting 
s t r u c t u r e ,  it s e p a r a t e d  completely.  Both windows i n  "he 
l e f t  f r o n t  door  were broken, and Lhe door was s e v e r e l y  de- 
formed. 

Three of  t h e  wheels were dilmaged when t h e  c a r  was 



forced  over  t h e  curb and a i r  was l o s t  from t h e s e  three 

t l r e s .  ?'he r i g h t  rear wheel and t i r e  were undamaged. 

The i n t e r i o r  dimensions a t  t h e  d r i v e r ' s  l o c a t i o n  were 

reduced. The l e f t  s i d e  of  t h e  dashboard was moved inward 
and backward, see photograph no. 10- This photograph a l s o  
shows t h a t  the horn r i n g  was broken o f f ,  exposing t h e  sharp  

edges of  t h e  hardware beneath.  Photograph no. 11 shows 
s e v e r a l  i.mportant p o i n t s  concerning t h e  c a r '  s i n t e r i o r .  

I t  is  seen t h a t  the f loorboard  and s i d e w a l l  have moved in-  

ward and t o  t h e  r i g h t .  The sha rp  broken edges o f  t h e  hard  

p l a s t i c  s i d e w a l l  were one of  t h e  f a c t o r s  c o n t r i b u t i n g  t o  

the d r i v e r ' s  knee i n j u r y  (the doc to r  found s e v e r a l  f l a k e s  

of p l a s t i c  from t h i s  a r e a  i n  a c u t  on t h e  p a t i e n t ' s  l e g ) .  
The photclgraph a l s o  shows t h e  brake and c l u t c h  pedal  b e n t  

d ras t i ca l . ly  t o  t h e  r i g h t .  This  deformation was caused by the 
inward excurs ion  of  t h e  f loorboard  s i n c e  t h e s e  c o n t r o l s  had 

a geometry and r i g i d i t y  which would s u r e l y  cause f o o t  
i n j u r y  i f  the f e e t  had played a p a r t  i n  t h e i r  deformation. 

L a s t l y ,  t-he f u s e  pane l  may be seen dangl ing on t h e  under- 
neath s i d e  o f  the s t e e r i n g  column,as w e l l  a s  o t h e r  sha rp  

edges. 
One of  t h e  h e a d r e s t  p o s t s  on t h e  d r i v e r ' s  s i d e  was 

bent .  The rear view mi r ro r  was broken o f f  and was found 
i n  f r o n t  of t h e  veh ic le .  The ins t rument  panel  glass was 

broken i n t o  s l i v e r s ,  it was n o t  s a f e t y  g l a s s .  
Damage t o  v e h i c l e  t l  was a l s o  s u b s t a n t i a l .  Photographs 

no. 1 2  and 1 3  show two views of  t h e  damage. Note that 

Lbe l e f t  f r o n t  was damaged i n  a manner very s i m i l a r  t o  the 
case veh ic le .  

The :Low c lea rance  on left s i d e ,  a s  seen  i n  photo- 

graph no,, 1 2  was caused by wheel and suspension damage 

r e s u l t i n g  from jumping over  two curbs.  The l e f t  f r o n t  
wheel and t i r e  were severe ly  damaged. The impact of  the 
l e f t  r eax  wheel on the curb a t  P o i n t  B d i sp laced  t h e  r e a r  
a x l e  assembly t o  the r i g h t  f a r  enough t o  break each r e a r  



s p r i n g  o r  shackle  on a t  l e a s t  one end. Both l e f t  t i r e s  lost 

a i r ;  t h i s  permit ted  the  rims as  well as  t he  t i r e s  t o  s l i d e  

on the pavement, as  shown i n  photograph no. 12, 
The p a r t i a l  r o l l o v e r  of t he  veh ic l e  caused the roof 

t o  buckle a s l i g h t  amount. However, the complete green- 

house was no t  s i g n i f i c a n t l y  defonned, and t h e r e  was a 

n e g l i g i b l e  reduct ion i n  volume of the i n t e r i o r .  

The windshield was broken, b u t  s epa ra t ion  d i d  no t  

occur.  

The motor and r a d i a t o r  f e l l  o u t  as  a unit as  the c a r  

came t o  rest, The h e a t e r  hoses were the only connection 

between the motor and body. Reconstruction of the acc iden t  

i n d i c a t e s  tlhe b e l l  housing and motor mounts were broken 

by impact wi th  the t h i r d  curb, a f t e r  t he  ground c learance 

was reduced by wheel and s p r i n g  damage, The o i l  pan was 

no t  s i g n i f i c a n t l y  damaged, 

I n t e r i o r  damage t a  veh ic l e  #1 was s i g n i f i c a n t *  The 

s t e e r i n g  wheel was g r e a t l y  deformed. The dashboard was 

ben t  i n  the v i c i n i t y  of  the ash t ray ,  and the ashtray was 

bent .  Some of t he  i n t e r i o r  damage could have been caused 

by f r e e  f l y i n g  ob jec t s  which were being ca r r i ed .  The 

s e a t s  were deformed. The f loorboard,  both f r o n t  and back, 

bowed up i n  the middle. The r e a r  s e a t  was bowed up a 

l a r g e  amount. 

3 .  Occupant Kinematics 
The d r i v e r  of the case veh ic le  was be l t ed  i n ;  th is  held 

h e r  i n  the s e a t  dur ing the crash.  However, h e r  lower l egs  
and upper t o r s o  were thrown forward  and t o  t he  l e f t  a t  
impact due t o  L'ae l i n e  of ac t i on  of  the r e s u l t a n t  force  

between Lhe vehicles (see impact po in t  on acc iden t  s i t e  
drawing) . 

Her lower legs and feet were r e s t r a i n e d  by the incoming 
f loorboard and l e f t  s idewal l .  Her knees were struck by t h e  - 

incoming dashboard and hardware below Lhe dashboard. For 
example, the  F ~ s e  panel  is  loca ted  underneath t he  l e 5 t  



s i d e  of ?he dash and i t s  fina: p o s i t i o n  was such t h a t  it 

could nave been respons ib le  f o r  some i n  jury t o  t h e  l e f t  
knee . 

The unres t ra ined  upper t o r s o  and a,ms aoved u n t i l  

s t r i k i n g  components of t h e  car. The l e f t  elbow was forced 

through t h e  open vent  window. The head moved u n t i l  it 

s t ruck  t h e  l e f t  door header. The r i g h t  arm probably s l i p p e d  

i n t o  t h e  s t e e r i n g  wheel between t h e  r i m  and spokes. Due t o  --I 

the e l a s t i c i t y  of t h e  seat b e l t ,  i t s  mounting s t r u c t u r e ,  

and t h e  body, t h e  upper t o r s o  moved upward and forward i n t o  
/ 

t he  s t e e r i n g  wheel and deformed it. 

During t h e  subsequent s p i n  o f  the v e h i c l e ,  t h e  d r i v e r  

remained cramped i n t o  t h e  l e f t  f r o n t  - corner  of the veh ic le  

i n t e r i o r .  

I t  is n o t  p o s s i b l e  t o  a s c e r t a i n  t h e  motion of t h e  occu- 

pan t s  of v e h i c l e  #1 s i n c e  it i s  n o t  known i f  t h e i r  s e a t  b e l t s  

were i , n  use. The p o l i c e  r e p o r t  s t a t e s  t h a t  they were no t ,  

but  t h e  dx ive r  a t  an in te rv iew 50 days a f t e r  the acc iden t  

s t a t e s  t h a t  both he  and the passenger were using them. The 

i n j u r i e s  they  rece ived  do n o t  penn i t  e s t a b l i s h i n g  whether 

t h e  s e a t  b e l t s  were fas tened.  

4 .  Occupant Injury 

The d r i v e r  of the case v e h i c l e  sus ta ined  the following 

in juries : 
a. Severe l a c e r a t i o n  o f  the  l e f t  s i d e  of forehead,  

j u s t  below t h e  h a i r  l i n e ,  

b,  Undisplaced f r a c t u r e  of br idge  of nose. 

c. Contusion of upper l i p  and c u t s  on t h e  tongue. 

(Sutures  not r equ i red)  

d. Comminuted simple f r a c t u r e  of middle t h i r d  of both 

bones of l e f t  f o r e a m .  

e. Minor abrasions and l a c e r a t i o n s  of l e f t  elbow. 



LOCATION CF INJUE!ES, INCLUDING MAJOR BRUISES 

Lacerat ion l e f t  s i d e  fore- 

Contused 
Undisplaced fracture of 
bridge of nose 

scular sp ra in  

Soft t issue 

w -  

Jagged laceration and 
puncture wound l e f t  
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f. Simple f r a c t u r e  of middle t h i r d  of r i g h t  ulna. 

g. Minor abrasions and contusions over  a n t e r i o r  
aspec t  of r i g h t  p a t e l l a .  

h3 
h. Jagged wound and puncture wodd j u s t  below the  

l a t e r a l  border of the l e f t  p a t e l l a .  Puncture wound 

en te red  the knee jo in t .  In  c leaning the puncture t r a c t  

the physician repor ted  removing seve ra l  f l ecks  of black 

paint .  

i. Seat  b e l t  contusion and hematoma of lower abdominal 

wal l  and over  t h e  crests of the p e l v i c  bones. No 

evidence of u l t r a  abdominal i n ju ry .  

j. Pain  and tenderness over r i g h t  kidney a r e a  which, 

proved t o  be muscular in ju ry .  

k. Pain, tenderness  and muscle spasm of dorso-lumbar 

area of spine .  No f r a c t u r e s  v i sua l i zed  by X-ray. 

P a t i e n t ' s  progress i n  h o s p i t a l  was very s a t i s f a c t o r y .  

She was allowed home 12 days a f t e r  admission with boLh fore-  

arms i n  ca s t s .  A l l  o t h e r  i n  j u r i e s  had healerl without  

i n f e c t i o n  although the re  was some d i sco lo ra t ion  over  the 

hematoma of lower ahdominai wall. 

Since going home she has continued t o  m a k e  favorable 

progress ,  Both forearms are s t i l l  i n  c a s t s  u n t i l  t he  week 

of August 3 ,  1970, She has no evidence of i n f e c t i o n ,  

wounds a r e  e s s e n t i a l l y  healed,  and no r e s idua l  complaints. 

Fractures  are  reduced t o  good p a s i t i o n  and show adequate 

c a l l u s  formation, Prognosis f o r  complete recovery wiLhout 
r e s i d u a l  d i s a b i l i t y  is exce l len t .  

There were two occupants of  car #L. The po l i ce  r e p o r t  
and the  statement of the p r i v a t e  physician i n d i c a t e  that 
n e i t h e r  of the passengers were wearing a s e a t  b e l t .  Soon 
after the  accident  the passenger i n  seat pos i t i on  # 3  ad- 
mi t ted  t h a t  they were coming from a nearby ba r  and g r i l l e  
where they "had had a few dr inks .  " Blood alcohol  s tud i e s  
were no t  made. 



The d r i v e r  was admit ted t o  ti?@ l o c a l  h o s p i t a l .  He 

complained o f  pa in  i n  the upper back w d  neck which h i s  
physician be l i eved  r e s u l t e d  from being  thrown i n t o  extreme 

jackkni fe  f l e x i o n .  H i s  complaints extended over  most of 

the back and s p i n a l  area.  These proved t o  be muscular. 
X-rays of lower s p i n e  were negat ive .  

However, t h e  X-ray of the cerv ica l -upper  t h o r a c i c  

s p i n e  showed f r a c t u r e  o f  the l e f t  t r a n s v e r s e  process  of  

t h e  seventh c e r v i c a l  v e r t e b r a e  and a simple non-displaced 

f r a c t u r e  o f  the l e f t  l a t e r a l  mass of Lbe s i x t h  c e r v i c a l  

ve r t eb rae .  There was a l s o  cons iderable  muscle spasm of 

both of the large muscles which run vertically along t h e  

l e n g t h  of the s p i n e  ( E r e c t o r  Spinae) .  
There were m u l t i p l e  contus ions  and minor l a c e r a t i o n s  of 

the face ,  A t  one t i m e  dur ing  his h o s p i t a l  s t a y  he com- 
p l a i n e d  of  some l o s s  of  hea r ing  i n  Lhe l e f t  ear. Examination 

by s p e c i a l i s t  d i d  n o t  r e v e a l  any hear ing  l o s s  o r  any i n j u r y  
t o  t h e  organ of hear ing .  

H e  made continuous progress  and was discharged from 

the h o s p i t a l  af ter  1 0  days. Prognosis f o r  complete and 

uncomplicated recovery are good. 
Passenger  i n  s e a t  p o s i t i o n  # 3  i n  car #2  was thrown 

forward on impact, s t r i k i n g  h i s  f a c e  and head on t h e  wind- 

s h i e l d  and dash panel .  H e  s u s t a i n e d  the fo l lowing i n j u r i e s  
which were t r e a t e d  by an o r a l  surgeon: 

a. Compound comminuted fracture of t h e  l e f t  zygomatic 

=ch w i t h  d isplacement  of the fragments. 

b. Compound and badly d i sp laced  fragments of  &he 

symphysis of  &he mandible ( p o i n t  of  the chin)  invo lv ing  

the r o o t s  of s e v e r a l  t e e t h .  

c. Numerous minor l a c e r a t i o n s  of the i n t e r i o r  of mouth 
and tongue ,a lso  s m a l l  l a c e r a t i o n  on r i g h t  forearm which 
d i d  n o t  r e q u i r e  s u t u r e s .  

d. Cerebra l  concussion r e s u l t i n g  i n  temporary uncon- 
sc iousness ,  l a t e r  r e v e r t i n g  t o  dazed cond i t ion  i n  Lhe 

emergency room of h o s p i t a l .  



The l a c e r a t i o n s  were no t  major and d i d  no t  r equ i r e  
s u t u r e s  t o  con t ro l  b leeding o r  f o r  cosmetic r ea sons . .  

The f r a c t u r e s  of  f a c i a l  bones described above were 
reduced and wired by the o r a l  surgeon. Progress was un- 
e v e n t f u l  and he  was r e l ea sed  from the  h o s p i t a l  after 5 

days. He continues under medical supervision.  Prognosis 

for complete recovery is  good. 

5. Damage t o  Other Property 

One t r a f f i c  c o n t r o l  sign was bent  over abaut  45'. 

D. CONCLUSIONS AND FGCOMMENDATIONS 

1, Conclusions 

a. The acc iden t  was caused by the d r i v e r  of veh ic le  

#l f a i l i n g  t o  heed advisory s igns  i n d i c a t i n g  t i e  

safe speed f o r  the second curve i n  t h e  offramp. 

b. Alcohol was involved although it was not poss ib l e  

t o  a s c e r t a i n  the e x t e n t  t o  which the  d r i v e r  of veh ic le  

#1 had been drinking.  

c. The occupants o f  veh ic l e  $1 may have been engaged 

i n  o r  contemplated unlawful ac t s .  Objects  found i n  

t h e  c a r  a t  the salvage yard,  t o o l s ,  b lackjacks ,  brass 

knuckles,  i n d i c a t e  this p o s s i b i l i t y ,  

d. The s e a t  b e l t  r e s t r a i n t  used by the driver of the 

case vehic le  s i g n i f i c a n t l y  reduced the s e v e r i t y  of  

h e r  i n j u r i e s  and poss ib ly  saved h e r  l i f e .  

e. Use of the a v a i l a b l e  shoulder r e s t r a i n t  by Lhe 

occupant of  the case veh ic l e  might have reduced the 

i n j u r i e s  t o  h e r  upper t o r s o  even more, I t  i s  

conceivable "his could have been a "walk-away" acc iden t  
f o r  h e r  under Llese condi t ions .  



a. Information and s t a t i s t i c s  on a c c i d e n t s  of this 

nisture should be use6 ta educate  +he p u b l i c  on t h e  
ixnportance of us ing  s e a t  b e l t s  and shoulder  r e s t r a i n t s .  

b. Sharp o b j e c t s  and edges should be e l imina ted  i n  
t h e  a r e a  under t h e  dashboard. 

c. Bracket  and o t h e r  hardware used t o  mount energy a t -  

t e n u a t i n g  m a t e r i a l  on t h e  s t e e r i n g  column and o t h e r  a r e a s  

o f  p o s s i b l e  c o n t a c t  should n o t  p r e s e n t  sharp edges i f  

ere covering m a t e r i a l  i s  removed. 

d. Considera t ion  should  be given t o  use of s o f t  non- 

f x a c t u r i n g  inaterial on s idewal l s  of t h e  f r o n t  seat t o  
l e s s e n  l e g  i n j u r i e s  i n  acc iden t s .  

e. Considerat ion should  be given t o  t h e  use of s a f e t y -  

type g l a s s  o v e r  ins t rument  panel  gauges. 

f. A g u a r d r a i l  should  be p laced  on the o u t s i d e  of the 

e x i t  curve,  n o t  s o  much t o  s t o p  v e h i c l e s  as t o  g ive  
a v i s u a l  warning of the sharpness of ttle curve. 

E. SUPPOF3ING DATA 

I. Au,topsy and Toxicology Tests 

Th,ere were no f a t a l i t i e s ;  no toxicology de terminat ions  

were rn~ade. 

2 .  Driving Records 
Driver  #1 had a v a l i d  rjew Mexico c h a u f f e u r ' s  l i c e n s e  

with no r e s t r i c t i o n s  . His d r i v i n g  record  shows : * 
1) 5/10/67 Ci ted  for exp i red  brake and. l i g h t  

s t i c k e r ,  given warning.  

2 )  7/2/67 Ci ted  f o r  no license p l a t e  l i g h t ,  
f i n e d  $5.00rsuspended, Albuquerque Municipal 
Court.  

* Driver  q m a t i o n s  a r e  n o t  a v a i l a b l e  f o r  t h e  past two yea r s .  
Statement  i n d i c a t e s  d r i v e r  record  previous t o  t h i s  t i m e .  



3)  11/01/67 Ci ted  f o r  having  a  loud muffler, 

f i n e d  $5.00 o r  1 day i n  j a i l  i n  l i e u  of  f i n e ,  

booked Albuquerque Municipal Court. 

4) 11/01/67 Cited f o r  speeding  5 5  ,MPH i n  30 MPEi 

zone, f i n e d  $50.00, pa id  $45.00, Albuquerque 

Municipal Court. 

5 )  12/28/67 C i t e d  f o r  l e a v i n g  scerre of a c c i d e n t ,  

f i n e d  $25.00, suspended, Albuquerque Municipal 

Court .  

6 )  3/22/68 Placed on 3 month p roba t ion  t o  expire 

Dr ive r  # 2 .  There was no record  o f  v i o l a t i o n s . *  

3. P o l i c e  Action 

Dr iver  #I was c i t e d  f o r  r e c k l e s s  d r iv ing .  

4 .  Performance of  S a f e t y  F e a t u r e s  Involved 

The a v a i l a b l e  safety dev ices ,  seat belt, s t e e r i n g  column, 

padded upper dash, on t h e  c a s e  v e h i c l e ,  the Toyota, funct ioned 

p roper ly .  The windshie ld  popped o u t .  

5 .  Photographs and S l i d e s  

P lease  see page 2 3 .  

6. Sanitized Police Report  

Please s e e  page 32. 

7. General  Motors Form 

Please  see page 35. 

* Driver  v i o i a t i o n s  are n o t  a v a i l a b l e  for tile p a s t  two years. 
Statemend i n d i c a t e s  d r i v e r  r ecord  previous  t o  t h i s  time. 
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82 OEfiamp traveied by vehicle #1 shawing straight 
approach to sharp curve. 



- -  &. 

# 3  Sharp, 120-foot radius curve at end of ramp 
tangent. Note how gravel on t r a f f i c  island blends 
with  concrete pavement and absence of any visual. 
ind ica t ion  of sharpness of curve. n a f f i c  cones 
,mark path of l e f t  rear tire of vehicle #I. 

#4 Xiles Road onramp as seen by d r i v e r  of vehicle 
A ~ 2 .  Traffic cane in lane marks pa in t  of inqact; 
o L h r  traffic cone  shaws f i n a l  posi t ion of vehicle 
$ 2 .  The 1-25 d i r e c t i o n a l  sign had bee.? replaced. 
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t 5  Accident scene showhg scoff 
larteral sliding of vehicl 
at point  of impact and fi 

#6 Accident scene shuwing final positicns. Vehi..de 
#2  is in foreground. Note f ron t  end damage including- 
windshieid separation- 



47 Vehicie 31 i n  f i n a l  pos i t i on .  Note broken 
spring shackle and bending of left rear  wheel. 

.. . t 

$ 8  Vehicle $1 Fn fiizal pos i t i on .  





411 Case vehic le  
panel ,  2~13 Lifndin 
pedals.  

p 

#12 L e f t  s i d e  of q?ehicle #1 showing general damage. 





SLIDE CAPTIONS 

$1 Offramp t r a v e l e d  by v e h i c l e  4 1  showing 
curve,  t angen t ,  and 20 .WH advisory  s igns .  

r a d i u s  

4 2  Offramp t r a v e l e d  by v e h i c l e  P 1  showing s t r a i g h t  approach 
t o  sha rp  curve.  

$ 3  Sharp, 120-foot r a d i u s  c u v e  a t  end  of ramp tangent .  Note 
how g r a v e l  on t r a f f i c  i s l a n d  blends with concre te  pavement and 
absence o f  any v i s u a l  i n d i c a t i o n  of  sharpness  of curve.  T r a f f i c  
cones mark p a t h  of l e f t  rear t i re  of  v e h i c l e  #1. 

#4 Miles Road onramp a s  seen  by d r i v e r  of  v e h i c l e  # 2 .  T r a f f i c  
cone i n  l a n e  marks p o i n t  of iinpact; o t h e r  t r a f f i c  cone shows 
f i n a l  p o s i t i o n  of  v e h i c l e  # 2 .  The 1-25 d i r e c t i o n a l  s i g n  had 
been replaced .  

#5  Accident scene showing 
of  v e h i c l e  #I, ang les  i n  s 
f i n a l  p o s i t i o n  of c a r s .  

s c u f f  marks caused by 
c u f f  marks a t  p o i n t  o 

l a t e r a l  
f impact 

s l i d i n g  
and 

36 Accident scene showing f i n a l  p o s i t i o n s .  Vehicle # 2  i s  i n  
foreground. Note f r o n t  end damage inc lud ing  windshield sepa- 
r a t i o n .  

# 7  Vehicle  #l i n  f i n a l  p o s i t i o n ,  
and bending of l e f t  rear wheel. 

Note broken s p r i n g  shackle  

Vehicle  #l i n  f i n a l  p o s i t i o n .  

$9 Front  view of case  v e h i c l e  showing maximum damage a t  impact 
p o i n t ,  l e f t  f r o n t  q u a r t e r .  

P 1 0  
l e f t  

L e f t  s i d e  of  case v e h i c l e  
f r o n t  wheel and damage t o  

showing rearward 
l e f t  door a rea .  

displacement  

b l l  Rear quarter view of  case  v e h i c l e  showing absence of damage. 

$12 Right f r o n t  q u a r t e r  o f  case v e h i c l e  showing bending o f  
body and frame, also s e p a r a t i o n  of windshield.  

$13 Right s i d e  o f  case  v e h i c l e  showing bending of foreward 
p o r t i o n  of Lie body t o  the l e f t .  

f 1 4  Case vehicle showing windshie ld  s e p a r a t i o n  and method of 
mounting, 

$15 Case v e h i c l e  showing r e a r ~ a r d  displacement of ins t rument  
panel  n d  r educ t ion  i n  space a v a i l a b l e  f o r  d r i v e r .  
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CASE #36 

CASE SmMARY 
Case SU-009 

~ a r / ~ r u c k  - Rear End 

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

Bayahore! Freeway (U.S. Route 101) southbound a t  Rengstorff Avenue e x i t  ramp, 

1.ouatai.n V i e w ,  Cal i fornia ;  cloverleaf  interchange; r e s i d e n t i a l  and commercial area; 

Saturday, 0ct:ober 31, 1970, 0010 hours; car / t ruck r e a r  impact with underride of truck 

by small ca r ,  I?, AMA-AIS 3.* 

Ambience 

Night, M prec ip i t a t ion ,  SZ'P, 77% humidity, no wind, road dry. 

Highway 

Freeway; 6 lanes,  each lane 12' wide; 36' wide median s t r i p  with bushes i n  

center ;  concrete surface,  coe f f i c i en t  of f r i c t i o n  0.7; asphal t  shoulder 8 ' wide; 

s t r a i g h t  road, negl ig ib le  grade and c r m ;  area  we l l  l ighted  with three mercury a r c  

lamps; one entrance ramp (Charleston Road), followed 120 yards south by t he  Beng- 

s t o r f f  Avenue exit ramp; no poles o r  trees i n  right-of-way. During the  12-month 

period January 1969 t o  December 1969 the  area from milepost 49.52 t o  milepost 49.62 

southbound on U.S. L O 1  had 8 accidents: 2 h i t  objec ts ,  1 head-on coll is ionlsideswipe,  

3 rear end, I overtaking sideswipe, and 1 merging. No f a t a l i t i e s . *  

Tra f f i c  Controls  

Speed limf ts 55 mph (car )  and 55 mph ( truck);  r e f l e c t i v e  dashed white l i n e s  

with ra ised  dots and retrcrmarkers d iv id ing lanes ;  three  la rge  t r a f f i c  s igns,  re-  

f l e c  t i v e  white on green background; no t r a f f i c  s ignals .  

*States, J. D., m e  Abbreviated and the  Comprehensive Research Injury Scales," 
Proceedings, Thir teenth Stapp Car Crash Conference (December 2-4, 1969, Boston, 
Mass.), Society of Automotive Engineers, Inc., New York, 1969, pp. 282-294. 

*State of Cal i fornia ,  Department of Public Works, Division of Highways, "Selected 
Tra f f i c  Accident Lis t ings ,  1969 
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Vehicles 

#I. Car, 1969 Datsun 510, 4-door, tan, s t a t i o n  wagon; 28,776 miles on odometer; 

no inspection d a t a  avai lable ;  no power accessories;  padded dash, sunvisors , and 

s t ee r ing  wheel hub; equipped with lap  b e l t s ;  shoulder harnesses removed; no de fec t s ;  

rout ine  maintenance p e r f o w .  

Damage: Vehicle Deformation Index 12FCAW4,* The e n t i r e  f r o n t  of  the  

vehic le  was penetrated 14" and ro ta ted  upward so t h a t  the  engine was 

incl ined a t  an angle of  24' t o  the  horizontal .  The dashboard vae 

pushed back toward the  d r i v e s  and the f r o n t  seatbacks were bent forward. 

Truck, 1969 In ternat ional ,  2-axle cab towing a van t r a i l e r  with 1 axle 

towing a 2-axle van t r a i l e r ;  good maintenance; no apparent defects .  

Damage: Vehicle Deformation Index 063LWl. S l igh t  damage t o  l e f t  r ea r .  

Occupants 

Vehicle #l. Occupant ID,* d r ive r ,  male, 30 years old,  6'OU, 162 lbs ;  13 years 

dr iv ing experience, 10,000 miles/year; t r i p  plan, from soc ia l  a f f a i r  t o  f r i end ' s  

home via  U.S. 101, expected time of a r r i v a l  approximately 0040 hours; nor very 

famil iar  with area; no d r i v e r  education; t i r e d  due t o  o v e r t h e  work, dinner par ty ,  

and Lateness of the  haur; blood alcohol unknown; used l a p  r e s t r a i n t s -  

In jur ies :  Fracture of r i g h t  acatabulum (hip socket) ,  with subluxat ion 

of r i g h t  femur; minor l aca ra t ioas  on lower l i p ,  above r i g h t  eye, and 

on both knees; f r ac tu re  of upper c e n t r a l  inc isors .  

AMA-AIS 3 

Vehicle if2. Occupant 2D, d r i v e r ,  31-year-old male, 5'5", 145 lbs ;  extensive 

dr iv ing experience; des t ina t ion  Las h g e l e s ,  Cal i fornia ;  very fami l iar  with vehic le  

and area;  d r i v e r  education not  known; physical  and mental condit ion apparently good. 

In jur ies :  None 

AMB-AIS 0 

*Internat ional  Ad Hoc Committee f o r  Col l i s ion  Deformation and Trauma Indices,  'The 
Vehicle Deformation Iudex," Trauma Research Group, University of Cal i fornia  a t  
Las Angeles, Us Angeles, California,  1968. 

*Arbitrary Location Descriptor used by Stanford Crash Analysis Team. 
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Standards 

-tor Vehicle Program Standards #203 - "fmpact protection for  tb drivar from 
the rteerfng control system - parranger 
carst* 

Motor V ~ h i c l e  Program Standards 8204 - "Steering control rearward displacement - 
passenger carsn 

Hotor Vehicle Program Standards #205 - "Glazing materiala - prrmnger carsn 

Motor Vtshicle Progrm Standards #207 - "Anchorage of eea t t -  pasrrenger cars" 

Description 

Re-Cranh: Vehicle 12 had just entered lase S3 froro the Rengsfarff Avenue on- - 
ramp a d  was traveling approximately 35 mph when Vehicle I f  collided with the l e f t  

rear  of Vehicle #2 a t  approximately 60 mph. The exact cause o f  the accident is  un- 

c lear ,  b ~ t  a teasanable hypothesis derived frmn the statentente of the two drivers 

is that  Vehfs.le #I was traveling a t  60 mph in  the 52 lane w b n  its dr iver  muen- 

t a r  i l y  , allowing h i s  car t o  d r i f t  in to  lane S3. He woke up and saw 

Vehicle #2 inmediately ahead but could not avoid the crash. 

Crash: On impact Vehicle #I becane locked to Vehicle #2 and was dragged 375' - 
u n t i l  the driver  of Vehicle #2 was able t o  atop h i s  truck on the shoulder of the 

highway. Gouge marks were l e f t  i n  the road, tracing the path of Vehicle 81 from 

impact t o  reert. The- @act caused the dashboard of Vehicle I1 in the v ic in i ty  of 

the dr iver '  s r ight  knee t o  move back 6"; a t  the same time the seatback i n  the 

v ic in i ty  of h i s  r i gh t  hip came forward a distance o f  5" due to  the impact of the 

) The re su l t  was to  trap 

h i s  upper right leg between the dashboard and the seatback, fracturing h i s  r igh t  

hip. His face a d  awa were lacerated by the windshield glass,  h i s  r i b  cage was 

bruised, and h i s  front teeth vere l o s t  due to  *act with the steering wheel. 

Both front doors were jannned closed by the crash. The dr iver  of  Vehisla #2 was 

not injured. 

Post-Crash: The highway patrol  pried open the l e f t  front door of Vehicle #I, 

while the f i r e  department used crowbars to  remove the right: front door. The driver 
---4 

was removed through the  l e f t  f ront  door 10 minutes a f t e r  the crash and war taken 

to  the hospital by ambulance. The 53 lane was blocked during the rescue; t r a f f i c  
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was control led with f l a r e s  placed in 53. After  the  rescue, Vehicle # l  was separated 

from Vehicle a2 by a wrecker which was unable t o  disengage them with a d i r e c t  pu l l .  

The tow d r i v e r  h and to get..a ru 

-he vehic les  a p a r t  me wrecker d r ive r  towed Vehicle #I from the scene a f t e r  

sweeping up g l a s s  on the shoulder of the  highway and shoveling d i r t  over puddles of 

o i l .  Vehicle #Z was a b l e  t o  leave unassisted,  although it had an air leak in the 

brake l i n e s  i n  the v i c i n i t y  of the  impact. 

Caus i l  Factors,  Conclusions , Recommendat ions - 
Matrix Cell 
(* i nd ica tes  

p o s i t i v e  f ac to r )  Explanation 

l Driver of Vehicle #l was t i r e d  and sleepy. 

Driver of  Vehicle # l  had spare t ire loose in  back of 
vehicle. 

Driver of Vehicle #Z chose an inopportune time Fo 
merge i n t o  the freeway t r a f f i c .  

Shoulder harness had been removed from Vehicle 1!1. 

2* Driver of Vehicle was wearing lap  b e l t .  

3* Driver of Vehicle 01 was rescued rapidly  and removed 
by ambulance 10 minutes a f t e r  the crash. 

5* Energy-absorbing device i n  s t ee r ing  column collapsed 
f u l l  range, helped prevent ser ious  chest  in ju r i e s .  

9* Scene cleaned up wi th in  50 minutes. 

Recarnrnend passenger compartment of Vehicle 01 should 
be more r ig id .  

Recommend dashboard of  Vehicle 81 be placed f a r t h e r  
ahead of dr iver ,  

Recommend energy-absorbing s teer ing  coltlma have 
mere t ravel .  

Recommend truck t r a i l e r  have s t rong bumper a t  rear 
a t  same height  a s  the standardized height f o r  car 
btrmpers . 

5 Recommend a i r  brake system be  protected from rear 
* impacts. 
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The accident occurred a t  night,  there  was no precipi ta t ion ,  the roadway was dry,  

the tmperan t re  was 5 2 ' ~ ~  the humidity was 772, and there was no wind.' 

Crash - 
Vehicle Dynamics and Occupant Kinematics 

There were no avai lable  witneases t o  the  accident  except the two dr ivers .  

Driver 2D gave a statement t o  the highway p a t r o l  immediately a f t e r  the accident i n  

h i c h  he s t a ted  t h a t  he entered U.S. 101 from t h e  Charleston Road on-ramp and t h a t  

he wae going approximately 35 t o  60 mph fn the S3 lane when he saw, i n  h i s  rearview 

mirror ,  Vehicle #1 approaching him in  the S2 lane  go- approxhate ly  20 to 25 rnph 

f a s t e r  than he was going. He then saw Vehicle #l move from the  S2 lane to the S3 

lane d i r e c t l y  behind him; he s t a ted  t h a t  Vehicle #1 h i t  him then. He drove t o  the 

shoulder, got  out ,  and went back t a  find Driver 1 D  trapped behind the-steering wheel 

of Vehfcle #I. 

In a November 18 interview with Driver 1 D  he gave an account of the accident 

in  which he s t a t e d  t h a t  j u s t  before the  accident he was going about 60 mph fn the 

S2 lane; he seemed sure  that it  was the  52 lane and not any other  lane. H i s  s ea t  

b e l t  was fastened snugly, He atated t ha t  he suddenly saw a slow truck r i g h t  in 

f r o n t  of him and couldn' t change lanes to the l e f t  due t o  another c a r  blocking h i s  

way, so he went t o  the  r ight .  However, the  truck moved r i g h t  a lso ,  ao Driver ID 

went l e f t  ag much as he could and h i t  the  truck s t r a i g h t  on, He s ta ted  tha t  he had 

no idea what the ac t ions  of the  truck were p r i o r  t o  the  time t h a t  he  saw it i n  f ron t  

of him and he He does not 

No skid marks were found. 

Gouges i n  the roadway (Figs. 1, 4, 5, and 6 )  indica te  t h a t  the  point  of impact 

was i n  the cen te r  of S3 about 2 '  aouth of the south edge of the Rengstorff overpass 

and 309' south of the  Rengstorff entrance ramp (see Fig. 1). Because these i s  no 

reason t o  doubt t h a t  Vehicle 82 entered U. S. 101 from the Charleston entrance r a p ,  

a s  s t a ted  by Driver ZD, it would have been inpossible f o r  Vehicle #2 t o  have been 

i n  the  S2 lane when Driver 1 D  f i r s t  saw him, It is not poasible f o r  a truck a$ 

l a rge  as Vehicle 82 to e n t e r  S2 from the  Charleeton entrance and g e t  back in to  S3 

again, a l l  i n  a distance of only 309'. It was observed a t  the scene tha t  la rge  

trucks entering U.S. 101 from the  Charleston etrtrance usually merge in to  S3 i n  about 



Case Stl-009 

300' i f  there! is  no t r a f f i c  obstructing them. This indicates  tha t  the  account of 
Driver 1 D  is  incorrect  i n  t h a t  Vehicle #2 could not have been i n  S2 lane as he 

stated.  

The most: probable explanation of the  discrepancy between the  two s t o r i e s  i s  

t h a t  Driver 1.D was t ravel ing south i n  S2 when he dozed off  momentarily, allowing h i s  . 

car t o  d r i f t  in to  S3, a t  which time he woke up and saw the truck ixnediately ahead. 

This would ac,count f o r  h i s  i n a b i l i t y  t o  remember where the truck had come from. The 

o.Jy o ther  pa~ss ib le  explanation is t h a t  Vehicle # l  was i n i t i a l l y  t ravel ing in 53 

aad tha t  the  truck merged in f ron t  of him. Bowever, t h i s  explanation contradic ts  

the  statement, of Driver 2D and does not account fo r  the  f a c t  t h a t  Driver 1 D  did not 

see the truck, u n t i l  it was immediately in f ron t  of him. In addit ion,  Driver I D  was 

q u i t e  sure he! had been t ravel ing i n  52. 

Vehicle $1, t ravel ing 60 nqh, h i t  the le f t  r e a r  of Vehicle 82, which was t ravel -  

ing 35 mph. The impact was almost s t r a i g h t  on. The initial impact of Vehicle #I 

with Vehicle $2 was w i t h  the dock bumper on the back of Vehicle #2, which s t ruck 

Vehicle #l in ,  the v i c i n i t y  of i t s  r i g h t  headlight ,  penetrat ing the body of Vehicle #:L 

i n t o  i t s  windshield, shat ter ing the windshield and buckling the  hood (see Figs. 7 

and 8) .  The hale  made in  the body of Vehicle #I by the  dock bumper i s  shown i n  

Fig. 9, and the dock bumper appears c l e a r l y  i n  Fig. 8. This @act  with the dock 

btrraper shoved the  top of  the Lower r i g h t  A p i l l a r  of Vehicle if1 back a distance of 

13.St', bending the car a b u t  an axis through the lower ends of the  A p i l l a r s .  

After  the dock bumper had penetrated Vehicle #L a dis tance  of 16", the l e f t  

r e a r  dual  t i r e  of Vehicle #2 contacted t h e  f ron t  of Vehicle $1 s t r a i g h t  on in the 

center .  The t i re  penetrated the f r o n t  of Vehicle 81 a distance of 14", through the 

rad ia to r ,  i n t o  the  f r o n t  of the  engine. This impact with the t r a i l i n g  edge of the  

tire, which had an upward ve loc i ty  of approximately 35 mph, caused an impulsive up- 

ward force to  be applied to  the  f r o n t  of the car,  while a t  the same time the r i g h t  

s ide  of the f r o n t  of Vehicle #l was held d m  by the dock bumper which had already 

engaged it. This force  separated the engine frrxa i ts  f ron t  w u n t a ,  t ipping it up 

toward the  f ron t  of the  ca r  a t  an angle of approxinately 24' to  the horizontal  

(see Fig. 10) and revering the b e l l  housing from the transmission (see FQ. 11). 

The e n t i r e  center  d l e f t  side port ion of the f ron t  of the c a r  was bent upwards 

(see Fig. 12). 
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Figure 7 .  S i d e  view of POR 

Figure 8, Rear view of FOR 
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Figure 9. Right  f r o n t ,  Vehicle i/?. 

Figure LO. Righ t  s i d e ,  Vehicle ::I 
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F i g u r e  11. Underside, Vehicle  $1 

Figure  12. Front  Vehicle :!1 

1 7  
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In addit ion to  this ex te r io r  damage, the Loose spare t i r e  i n  the back of the 

c a r  impacted the backs of the f ron t  sea ts ,  bending the  backs forward (see Fig. 1.3). 

The back of the d r i v e r l s  sea t  in the v i c i n i t y  of h i s  r i g h t  hip was bent forward a 

d is tance  of 2" with respect  t o  the lower cushion. The right-hand r a i l  of the d r i v e r '  3 

sea t  was moved forward on the track a distance of 3". The t o t a l  e f f e c t  was to force 

the backrest of the  d r i v e r ' s  s e a t  in the v i c i n i t y  of h i s  r i g h t  h ip  forward a d ia-  

tance of 5" .  By the time of the impact of the t i r e ,  the dashboard j u s t  above the  

ri 3ht knee of the d r i v a t  had coma back 6" and down 1-1/2". Thus h i s  r i g h t  uppez: 

l r g  wau caught between the dashboard and the seatback. The r e s u l t s  of t h i s  wets: a 

dent 1-1/2" deep in t h e  dashboard of Vehicle $1, made by the  d r ive r '  s knee (see 

Fig. 14), and a severe f rac tu re  of the  r i g h t  acetabultrm of  Driver I D  with sub1w:a- 

t ion  of the head of  the r i g h t  f e m r  ( i -e . ,  the  r i g h t  h ip  j o i n t  was shattered,  as1 

s h m  in Fig. IS), along with moderate lacera t ions  to both knees. 

The major part of the  Impact: force of the  spare t ire was absorbed by the  pas-  

senger sea t ,  which waa shoved q u i t e  f a r  forward, and the r i g h t  seatback was bent: 

more than the dr iver ' s  s e a t  (see Fig. 13). The s teer ing column energy-absorbing 

device was collapsed t o  its l i m i t  of 3.4". Even so, the net  motion of the s teer ing 

wheel war 1.6" toward the r e a r  of the car. Driver I D  was wearing a lap  b e l t  which 

held h i s  h ips  d m  but  allowed h i s  upper body to pivot  forward and s t r i k e  the  s t ee r -  

ing wheel. This impact resul ted  in the f rac ture  and l o s s  of the two upper cen t ra l  

inc i so rs  ae w e l l  a s  a: massive thoracic bruis ing with possible pulmonary and cardiac 

conrusions. Vehicle ICL was equipped with padding on the hub of the  s teer ing wheel, 

without ~wfiich the  i n j u r i e s  to  the  chest  of Driver 1 D  would undoubtedly have beer1 

worse. The windshield shattered,  causing moderate lacera t ions  i n  the r i g h t  supra- 

o r b i t a l  area and r i g h t  in f raora l  area. All of the  i n j u r i e s  to  Driver 1D except 

t h a t  t o  h i s  h ip  could have been prevented i f  he had been wearing a shoulder re- 

s t r a i n t  ln addit ion to  h i s  l a p  be l t .  The i n j u r i e s  t o  Driver 11) a re  summarized i.n 

Fig. 16. 

After the impact, Vehicle #I waa entangled with Vehicle #2 a s  shown in Fig. 7 

d was dragged until Vehicle #2 stopped'on the  shoulder of the roadway. 
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Figure 13. In ter ior ,  Vehicle #1 



Tigure 14. Dashboard, Vehicle :>! 

FLyre 15.  X-ray of h i p  o f  Sri.rer 1D 
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Figure 16 Injury Diagram, Driver ID 
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Based an the  ca lcula t ions  presented i n  Appendix B, the approximate time se- 

quence of t!he crash during the impact i s  a s  follows: 

Bight f r o a t  headlight of Vehicle $1 f i r s t  
contacts  dock bumper of truck. 

0 < t < 0.14 see Front of Vehicle # l  is being crushed, 

t = 0.14 sec No r e l a t i v e  motion between Vehicle #I and 
Vehicle 1#2; spare t i r e  s l id ing  across 
f l o o r  of Vehicle #1 toward seatbacks. 

t - 0.14 + sac = tl Spare t i  r e  impacts f ront  seatbacks. 

tl c t c tl + 0.06 sec S u t b a c k s  are being crushed by spare t i r e  
and r i g h t  h ip  j o i n t  of Driver 1 D  is  
shattered. 

The average decelerat ion of Vehicle # I  while the crash was occurring was ap- 

proximately eight; timas the accelerat ion of gravity.  The peak accelera t ion  was 

undoubtedly much higher, 

The aveirage force  exerted by the spare tire, on the seatbacks was about 450 Ibs. 

Again, the peak force was much higher. 

Post-Craah 

Human ETactors 

When Driver- 2D brought his vehic le  t o  r e s t  he want back and found Driver 1D 

trapped in h,fs vehicle, Both f ront  doors were jammed closed. Driver 2 D  helped 

Driver 1D re lease  h i s  sea t  be l t .  The highway p a t r o l  arr ived.  Flares were placed 

in S3. The highway p a t r o l  o f f i c e r  was able  t o  pry open the  Left f r o n t  door but  

could not remove Driver 1D. The f i r e  department ar r ived and removed the r i g h t  f ron t  

door with crawbars, Approximately 10 minutes a f t e r  the  accident Driver 1D was re- 

moved from h i s  vehicle,  placed i n  an ambulance, and taken to  the  hospi ta l .  

Vehicle Fae tors- - 
After  the rescue Vehicle #I was pulled from underneath Vehicle $2 by a wrecker, 

a process which elongated the r i g h t  s ide  of Vehicle Dl by 6" to  8". The wrecker 

d r ive r  then swept loose g l a s s  off  the roadway and shoveled d i r t  over the  puddle of 



Case SU-009 

o i l  t h a t  formed under the car  while it was on the  shoulder. He then toved the  ca r  

away, t r a v e r a h g  an embankment onto the Rengstorff Avenue on-ramp, losing p a r t  of 

the windshield of the c a r  onto the roadway in the process. This was not cleaned up. 

Vehicle #Z was ab le  t o  leave the  scene unassisted, although i t  had an a i r  leak i n  

the brake l i n e s  i n  the v i c i n i t y  of the  impact, on the r e a r  trailer. The only other 

v i s i b l e  damage t o  Vehicle was s l i g h t  damage t o  the  dock buntper. The scene was 

c lea r ,  except f o r  sane broken g l a s s  on the  Rengstorff entrance rgntp, by 0100 hours, 

Se turday, October 31. 

hvironmen tal Fac t o r s  

A s  s t a t ed  previously, Vehicle #1 was trapped under Vehicle #Z a f t e r  the  Fmpact 

i n  the poei t ian  shown in Fig. 7, with the  undercarriage near the f i r d l  i n  contact 

with t h e  roadvay. Gouge marks were Left i n  the roadway t h a t  t r ace  the path of Ve- 

h i c l e  #I from krrpaet t o  the  time when Vehicle #2 came t o  r e s t  on the  shoulder of the 

highway as shown in Fig. I. The gouges appear c l e a r l y  in  Figs. 4, 5 ,  and 6; they 

show t h a t  Vehicle #2 t raveled 375' from the POI  t o  the  point where i t  stopped on the 

ahoulder of the  highway. It i s  unknown why i t  did  not s top sooner as it would cer- 

t a i n l y  have been poss ib le  f o r  the  d r ive r  t o  have done so. 
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SOUTHWEST RESEARCH INSTITUTE 

CASE SUMMARY 
(MV-MV-INTERSECTION COLLISION) 

Case No. 7147 

IDENTIFICATION 

This accident occurred at the intenection of Fann Roads 1604 and 1535, approximately 0.5 mile 
nonh of San Antonio in Bexar County, Texas, on Friday, July 16, 1971 at 0800 hours. involving two 
vehcles which collided at a controlled intersection. Some of the traffic control s i p  were missing, and the 
drivers were inattentive. The area is rural and undeveloped. The accident was injury-producmg; AIS Severity 
Code No. 9.  

It was daytime with partly cloudy skies, 8 2 ' ~  dry bulb temperature, 65 percent dat ive humidity, a 
1- to 2-mph wind out of the southwest and road surfaces dry and dear of debris. There was no pncipita- 
tion, and the traffic count was 2 to 3 ars/min on both roadways. 

HIGHWAY 

Fiarm Road 1535 is a 26-it-wide, two-lane, two-way highway with an asphalt surface of the inter- 
mediate: type in good condition. The road is not divided; however, south of the accident site, it widens to  a 
48-ft-wide four-lane, two-way roadway with 12-ft-wide traffic lanes. In the vicinity of the accident site, it 
runs north+outh as a continuation of Military Highway which extends south to 1H Loop 41 0. It is bounded 
on both a les  by 8- to 15-ft-wide gravel shoulders. The rmd is straight and level with a crown and a 
maximum cross siope of 0.1 3 inlft. The crxfficient of friction on the dry surface was 0.74, and there was 
no nght llgbting system of any kind on the roadway. There are 3 pole and no access roads per 0.25 mile 
north of the accident location, and 9 poles and 6 access roods per 0.25 mile south of the accident location. 
There hi a culvert under FM Rd 1535, 25 ft north of the intersection, which carries the drainage water on 
the norlth side of the roadway. 

Farm Read I604 u a 24-ft-wide, twdane, two-way h w a y  with an asphalt surface of the high type 
rn good condition. The road is not dinded except in the immediate vicinity of the intersection where there 
are two 504-long dividers on either side of the intersection and two triangular medians to separate the 
rlght turn lanes. The traffic lanes are 12 ft wide. In the vicinity of the accident site, it runs east-west as part 
of a 916-mile-long outer loop m u n d  San Antonio. it is bounded on both sides by 10-ft-wide gravel 
shouldc~s. The road is straight and s lops down with a Eperant  grade to the west. It is not crowned and 
has a maximum cross slope of 0.25 in. fft down to the south, There was no night lighting system of any kind 
on the roadway. There are no poles or access roads near the intasection in either direction on 
FM Rd. 1604. 

TRAFF'IC CON1720LS 

The posted speed limit on FM Rd. 1535 is 70 mph north of the accident site. Traffic control 
devices consist of pavement markings and regulatory, warning, and guide signs. North of the intersection, a 
broken white line designates the center of the roadway. T h a e  arc guide signs on the w s t  side of the road 
100 ft north of the intersection; and on the east side 140 ft north Thae  is a "Do Not Enter" sign on the 
east side 25 ft north of the intersection. South of the interscction, there is a sotid double yellow line in the 
center of the roadway and broken white lines for lane sepaation. There is a guide sign on the east edge of 
the roaidway 75 ft south of the intersection and a "Do Not Enter" sign on the west side 25 ft south of the 
intersection. There are reflectors on either side of the roadway north of tha intersection to  warn motorists 
of the c:ulvert. 



The posted speed limit on FM Rd. 1604 is 40 mpb east of the accident site. Traffic control devices 
consist of pavement markings and regulatory, warning, and guide ugns. There are double yellow h e s  with 
white crovs lines in between, extending from the ends of the intersection dividers 150 ft away from the 
intersection, followed b y  solid yeflow and broken white centerline markings. Each divider has a stop line at 
the end of it on the pavement and a "Keep Right" sign at each end protected by a reflector. Bath turn Lanes 
have yield sigw mounted on the back of the aforementioned "Do Not Enter" signs, and the nght turn lane 
medians each had a stop sign and two reflectors mounted on the top. There was also a guide sign 30 ft west 
of the intersection on the north side and 30  ft east on the south side. 

The following signs were missing at the time of the accident: the "Yield," "Do Not Enter," "Stop," 
and "Keep Right" s w s  and two reflectors from the northeast corner of the intersection. 

It should also be noted that the following s~gns were mounted on the north side of the roadway for 
eastbound traffic, all wtthin 0.5 mile of the intersection and in the following order, starting with the 
easternmost sign : 

( I )  55MPH (4) Highway Intersection 1 OOO Ft 

(2) Slippery When Wet ( 5 )  Stop Ahead 

(3)  40 MPH 

VEHICLES 

(6) Junction Farm Road 1535. 

No. 1.  1970 Ford Sport Custom two-door, yellow pickup truck, equipped with a 360-c~ in. displace- 
ment eat-cylinder, standard gasoline engine; odometer reading 24,85 1 miles: valid Texas Motor Vehicle 
Inspection sticker dated June29, 1971; automatic transmission, power steering and manual, drum-type 
brakes; radio, heater, and air conditioner; padded armrests, sunvisars, and top of instrument panel; three lap 
belts and no shoulder straps for the front bench-type seat; a mechanical defect identified is scalloped tread 
wear on the outside of the right front tire. The last vehicle maintenance performed was at 18,069 miles on 
April 1,  1971, including lubrication and oil and oil filter change. M a r y  impact damage was to the front 
left with 20-in. sheet metal deformation, primary vehicle defamation index I 1 FDEW4; secondary damage 
was to the right side and roof with 17-in. sheet metal defonnation, secondary vehicle deformation index 
WRPH03. Interior damage from occuqant contact was to the middle and lowa instrument panel, control 
knobs and levers, air-conditioning ducts, ignitian key, left armrat, and roof s d c  nil. The retail replacement 
cost was estimated at 32850. 

No. 2. 1967 Toyota 1900 Automatic two-door grey hsrdtop, with a I 16-cu in. displacement, four- 
cylinder, standard gasoline engmc; odometer reading 45,275 miles; Texas Motor Vehcle Inspection sticker 
was not located because the windshield was missing; automatic transmission, manual steering, and manual 
drum-type brakes; radio, heater. and air conditioner; padded m a t s ,  sunvison, roof interior and top of 
instrument panel; there were two Lap beits and no shoulder sttaps for the front bucket-type seats and two 
lap belts for the rear bench-type seat; mecfiaraicai defects identified were holes in the exhaust system, which 
was a h  may and low, ~ n d  variable tire pressure (12 to 20 psi). The last maintenance performed was at 
40,100 miles on May 25, 1971 and included lubrication and oil and oil filter change. M a r y  impact 
damage was to the right front with 19-in. sheet rnetai deformation, primary vehicfe deformation index 
02RYAW4; secondary damage was to the left side with ?-in. sheet metal deformation, secondary vehicie 
deformation index 00LYH01. Interior damage from occupant contact to the steering whed rim, midpanel, 
air-conditioning outlets, ignition key, right sunvisor, left. "A" pillar and side door, and right sids door. 
Retail replacement value was 51 000. 

OCCUPANTS 

Vehicie No. 1. Occupant No. 0 t. Driver: 40.yr.old white female, 64 in.. 108 lb. She has been driving 
24 yr and presently averages about 22,000 rniles/yr. She was. en route from her residence to her place of 



cnrploymrrnf. a distance of approximately 17.5 miles. The crash occurred approximately 4 miles from her 
ongm. ETA 0900 hours. She was very familiar with the vehicle and the route traveled. She has had no 
dnver's ed~ucation. Her phys~cai and mental conditions wen good. Alcohol and narcotics were not involved. 
Lap restraints were available and in use. 

Injuv: Seven (life threatemrig, survival probable). AIS Severity Code No. 4. Comminuted 
lntenrochanteric facture of right femur, comminuted subtrochnteric fracture of left femur, comminuted 
fracture of right pubic ramus involving inferior and superior rami, cctvical strain, &cm laceration of left 
fronto-tempereparietal aspect of scalp, 2 c m  laceration of chin and right neck with contusions, 7.6-cm 
laceratron of lateral aspect of left forearm, abrasions and contusions of knees, anterograde amnesia, and 
compkurt of pain to abdomen. 

Vehicle No. Z Occtlprnt No. 0 2  Driva.. 2 I-yr-old white male, 7 1 in., 185 Ib. He was en route from 
his parent's residence to his first military assignment, a distance of approximateiy 300 miles. The crash 
occurred approximately 17 miles from hxi origin. ETA unknown. He owned the vehicle and was probably 
familiar with it. He was an outsf-state visitor and probably unfamiliar with the route traveled. His driving 
background is unknown, His physical condition was good; his mental condition was unknown. Alcohol and 
narcotics were not involved. Lap restraints were available but were not in use. 

Injury: Fatal. A1S Seventy Code No. 8. Circumferential fracture of base of skull with multi- 
branched fractures; complete severance of medulla pontine area; bilateral subarachnoid hemonhage; 
hematomai of occipital area; bilateral fractures of ckvicies; fractures of 1st through 6th left ribs and I st, 
?nd, 3rd, 5th and 6th right ribs; contusions and lacerations of lungs; bilateral hemothorax and 
pnrumothorax; lacerations of spleen and right kidney; and multiple lacerations, abrasions, and contusions 
of head, body, and extremnes. 

Vehicle No. 2. Occupant No. 12 Right Front: 19yr-old white female, 56 in., 125 Ib. Lap restraints 
were avai1,able and in use. 

Injury: Fatal AIS Severity Code No. 9. Basal skull fracture with multibranched fractures; 
partial severance of midbrain with swelling; ruptured aorta; fracture of left clavicie; bilateral fractures of 1st 
and 2nd ribs; hemothorax; contusions and internal lacerations of lungs; napturd l iva and spleen; puncture 
of stomach: compound comminuted fracture of right mandible; fractures of right ilium and right femur; 
and multiple lacerations, abrasions, and contusions of head, body, and extremities. 

STANDAIRDS 

The following Highway Safety P r o g r a ~  Standards (HSPS) and/or Motor Vehicle Program Standards 
(MVPS) were relevant to this case: 

HSPS No. I -Periodic Motor Vrhicle Inspection 
HSPS No. 4-Driver Educntion 
HSP'S No. 1 1 -Emegcncy Medical Services 
H S P S  No. 13-Traffic Control Devices 
HSPS No. 1 5 -Poiice Traffic Services 
HSPS No. 16-Debris Hazard, Control, and Cleanup 
MVlPS No. 1 13-Hood Larch Sys tem 
MVIPS No. 201 -Occupant Protection in Interior Impuct 
MVIPS No. 203-Interior Protection for the Driverfrom the Steering Control System 
MVlPS No. 204-Steering Control R e o w r d  Disphcement 
MVIPS No. 206-Door Locks and Door Retention Components 
MVlPS Nu. 207-Anchomge o f  Seats 
MVIPS No. 208-Seatbelt Instoflation 
MVlPS No. 2 12 -Windshield Mounting 
MVlPS No. 2 14-Side Door Strength. 



Precrasb: Vehicle No. i was traveling south in the southbound lane of FM 1535 at a speed of S5 to 65 mph 
The vehicie left no skidmrks on the pavement prior to impact, and the driver attempted no evasive 
maneuvers. Vehicle No. 2 was traveling west in the westbound lane of FM Rd. 1604 at a sped  of 50 t o  
60 mph. The vehicle left no skidmarks on the pavement prior to impact, and the driver attempted no 
evasive maneuvers. 

Crash: The front end of vehicie No. I struck the right front side of vehicle No. 2 where the two aforemen- 
tioned lanes of travel intersect. The right side of vehicle No. 2 struck the left side of vehicle No. I before 
they separated. Upon impact, the occupant in vehicle No. 1 was thrown forward against the steering wheel 
and instrument panel as the vehicie yawed clockwiseapproximately 155 deg, leaving small scuff marks and 
knocking over a reflector and two road sigm, traveling in a southwesterly direction I20 ft, and rolling over 
one complete turn to the left side before coming to r u t  55 ft south of FM Rd. 1604 and 55 f t  west of 
FM Rd. 1535 facing northwest. Upon impact, the occupants in vehrcfe No. 2 were thrown to the right and 
forward against the right door and instmment panel as the vehicle yawed dockwise approximately 15 deg, 
leaving scuff marks on the right turn rsland and pavement, knocking down a reflector and s a p  sign, 
traveling in a southeriy direction 155 ft, and rolling over to the left onto the roof before coming to rest 
35 ft west of FM Rd. 1535 and 115 it south of FM Rd. 1604 facing west. 

Postcrash: The acc~dent was reported to the Bexar County Sheriffs Department and the Texas Department 
of Public Safety, and an officer arnvcd in 10 min. The dnver of vehtcle No. 1 crawfed out through her 
windshield area to the pound and was taken to a local hospital by an ambulance approximately 30 min 
after the acndent occurred. The occupants in vefiicle No. 2 w m  pinned in the v t ~ c l e  until it was righted 
and they wen then removed through the front left door. Ths first ambulance left the two deceased 
occupants and had to be called back 30 min later to pick them up. There was no problem with traffic or 
crowd control, due to the locality. T h m  were M postcash f m  or explosions, and debris deanup was 
good. Both vehtcics were taken to different wrecker lots for storage. The mising sZop sign was immediatdy 
replaced, and the others wen repaired wlthin a few days. That w u  a Texu Highway Department engineer 

at the scene to investigate the rmssing and damaged s~gns. 

CAUSAL FACTORS, CONCLUSIONS, AND RECOMMENDATIONS 

Matnx Cefl 
(* Indicates 

Positive Factor) Explanation 

The dnver of vehicia No. 2 was inattentive. Then were several war- sgns prior to 
the ~ntersection which should have made him aware of the necdty to stop whetha 
or not the stop sign itseif was present. 

The driver of vehicie Nu. 2 failed to yieid ria-of-way at an opm intemztioa 

The driver of vehicle No. 2 was speeding, 55 mph in a 40-mph zone. 

The driver of vehicle No. 2 was unfamiliar with the intenectioh 

The causes of death for dnver No. 02 and occupant No. 12 were crushed chests and 
fractured skulls, with occupant No. 12 also suffering a severed aorta. 

Driver No, 02 was not wearing his available restraints, which increased his injury 
potential. 

Driver No. 01 and passenger No. 12 were wearing their available restraints, wtuch 
reductd ther  injury potential. 



Matrix Cell 
( *  Indic,ates 

Postive Factor) 

T'he windshield and bacldrght in both vehicis had 100-percent bond separation, which 
increased the potential for occupant ejection. 

The hood on vehrcle No. 1 remained attached and did not penetrate the windshieid 
upon impact even though severely deformed. 

The lack of padding in the interior of the vehicles, and the absence of upper torso 
restraints and steering column energy-absorbing (E/A) devices increased the injury 
potential to the occupants of both vehicles. 

The bumper of vehicle No. 1 overrode the frame of vehicle No. 2 and pushed the right 
side structure into the passenger compartment. 

. - -.-- 
Extrication of the occupants in vehicle No. 2 was accompliPhsd through the front left 
door when the vehide was @ted because the right front door jammed at impact. 

The right front door on vehicle No. 1 jammed closed during rollover which caused 
driver No. 0 1 t o  extricate henelf through the windshield area. 

Unda the existing conditions, there was a view obstruction for both drivtrs cartred by 
a hiu in the northeast comer of the intersection. 

Several regulatory signs were missing from the intenetion prior to the accident, which 
contributed to the causation of the collision. The stop sign for vehicic No. 2 was gone, 
which would be confusing to the d r i m  since other warning signs preceded the inta- 
section. 

Each vehicle broke off one traffic control sign and one reflector, none of which were 
fastened with breakaway type bases; however, the damage to  the vehicles was minimal. 

Traffic control was very good at the accident scene due to the lvge numb of law 
enforcement officen present. One or two wen directing traffic in the intersection to 
prevent a second accrdent from o c m r i q  while the stop sign was being naected. 

Tfre stop sign was replaced within the bur and the other missing signs with* a few 
days. Funds have been appropriated for a flasher to be erected at the intersection and 
sign bolts will have spot welds on the thnads to prevent further vandalhi of the signs. 

The officer's accident reporf was incomplete in that the sped Wts were incorrect 
and the seatbelt usage for vehicle No. 2 on the report was marked incorrectly. 

There was a fuetntck at the scene to wash down the debris from the accident after the 
vehicles w m  rcmovtd. 

One ambuhnct responded and its attendants transported driver No. 01 to the 
emergency room for treatment. The two occupants of vehide No. 2 w m  left at the 
scene for an additional half-hour before the same ambulanca rdurncd to take them to 
the morgue. 





attention to his driving task as he did not heed the warning signs preceding the intersection or attempt an 
evasive maneuver. Thus, it can be sad that this individual was not plying adequate attention to his driving 
task. 

Injury Rspc~h Occupant No. 02. Dhtec Fatal. AIS Severity Code No. 8. This driver was partially 
qezttd from the vehicie during its roltover dymmics. Following extrication, he was pronounced dead at the 
scene by a military physician. He was taken to the Bexar County Morgue by ambulance. There, an autopsy 
was performed by the County Medical Examiner. She results wen made available to this nudy and are 
summarized below, Medicolegal Autopsy Report No. 17 is a h  attached to this report. 

CPuse of Death: Death was caused by multiple injuries, in., a circumferential fracture of the 
base of the skull with multibranched fractures; compiete severance of the medulla pontine area; bilateral 
subarachnoid hemorrhage; a crushed chest including bilateral fractures of the chicles; fractures of the 1st 
through 6th left ribs and lst, Znd, 3rd, Sth, and 6th right ribs; contusions and lacerations of the lungs; 
bilateral hemothorax and pneurnothorax; hemopnitoneum; lacerations of the spleen and the nght kidney; 
and multiple lacerations, abrasions, and contusions of the head, body, and extremities. 

Extemd Examination: The body is that of a welldeveloped, wellnourished Caucasian male, 
71 in. in length and weighing 185 Ib. It exhibits no rigidity and lividity is developing in the depmdent 
portions. The badly heat is still pment. The body is clothed in "cutoff' blue jeans, a printed striped shirt, 
white jockey shorts, and sandals. The head, thorax, and extremities &bit multiple lacerations and abra- 
sions of the sliding type. Most of thee injuries a n  on the face and appear to be rnflicted from &us. There 
a n  multiple puncture-type lacerations meaouring up to 1 in. 0 n . h  forehead. The right eyebrow exhibits a 
laceration 1 in. in length. There are large superficiai'lacerations measuring 3 in. in the nght temporal area. 
There are large pimcture-type abraded wounds on the left cheek extending towards the chin measuring up 
to 2 inches. The nose, right cheek, and chin exhibit multiple &is cuts. The left lateral aspect and upper 
anterior aspect of the neck e ~ b i t  multiple abrasions and laceratiom. There are similPr yuries on both 
shoulders, the lateral aspects of the a m ,  the anterior aspect of the chest, and the left forearm. There an 
multiple lacerations on the dorsal aspects of the hands and the anterior aspects of calves. The hteral aspect 
of the right knee exhibits a large irregular laceration measuring 2 inches, Multiple contusiant accompany all 
these wounds, particularly the anterior aspect of the chest and both legs. The back exhibits muitiple 
abrasions and a large lamation on the left scapular area measuring 3 incha. The hair is Ltgfit brown and 
measures 4 inches. The eyes are blue. The pupils are central, circular, and symmetrical. Tht upper lip bears 
a well-trimmed, tldck moustache. The teeth are in a good state of repair. The oral mucost exhibits multiple 
internal tears. Thl: nose, mouth, ears, and neck exhibit no further abnormalities. Qn palpation, the thorax 
elicits multipie fractures. The abdomen and e x t d  genitatia are norrml. The penis is circumdzed. The 
extremities are symmtricai, and the dorsal aspect of the body exhibits no further findins 

IntemI Examination: 

Heud: The occipital area exhibits a large hematoma. The cranial vault exhibits a lap 
linear fracture extending from the petrosal portions of the temporal bone across the midline and through 
the back. The brain weighs 1350 g. There is a bilateral subarachnoid hemonkage in the basal area of the 
brain. There is selverancc of the medulla pontine angle and complete separation of the pons and meddh 
oblongata. The brain is soft and hemorrhagic in the basal areas. On seaion, the brain exhibits no additional 
findings. The b a s  of the skull exhibits extensive multibranched fractures. 'here is a large fracture extend- 
ing from one pet]-osaI area to the other side and across the seUa turcica with branches towards the occipital 
bone and foramen magnum. This transversal fracture connects with a fracture in the occipital arm (a 
circumferential fnacture of the base of the skull). The pituitary gland is not remarkable. 



Rimury Incision: The thoracic wall exhibits massive hemorrhage of the chest muscles. 
There are fractures of the cfavicfes at the mid third. There are fractures of the 1st th~ough 6th left ribs at 
the midclavicuiar line. Each pleunl cavity contains 150 cr: of liquid blood. The peritoneal cavity contains 
300 cc of liqud blood. 

Organs of the Throat: The organs of the throat exhibit no abnormalities. The thyroid and 
panthyroid a n  normal and the airways are clear. 

himotmy Artery: The pulmonary artery is not remarkable. 

Aortc The aorta is not remarkable. 

H m :  The heart weighs 300 g and is normal. The coronary arteries, ventricles, auricles, 
and valves are n o d .  

Mesentery: The mescnteric structures are not remarkable. 

Lungs: The right lung weighs 400 g and the left lung weighs 350 g. The lungs exhibit 
superficial contusions and lacerations. On section, they exhibit multiple mntusions in the parenchyma and 
superficial tears. 

Diaphmgm: The diaphragm is normal. 

Liva: The liver we@ 1500 g and is normal. 

Gdbhdder: The gallbladder and ducts arc normal. 

Spfeen: The spleen we* 150 g and exhrbits a small t a r  near the hilus measuring 1 inch. 

Punmas: The poncnas wtrgbr 100 g and is normal. 

Gamintrinctl Tract: The esophagus is normal. The stomach contains partially digested 
tggs and potatoes. The small and large bowel and appendix are not rernarkabie. 

Ad& Gkznds. The adrenal glands an n o d .  

Kidneys: Each kidney weighs 150 g. There is a small t a r  of the lower pole of the right 
kidney. The left kidney is normal. The unten, urinary bladder, and prostate are normal. 

Musculoskelerd System: There is a massive circumferential fracture of the base of the 
skull and a crushed chest, including bilateral fractures of the clavicles at the mid third, fractures of the 1st 
through 6th left ribs at the mid-axillary lint and fractures of the 1st. 2nd. 3rd, Sth, and 6th right ribs at the 
middavicular line. 

Ethanol: Negative 
B & 3 Scan: Negative 
FPN: Negative 
Trinder's: Negative 
Carbon Monoxide: Saturated <20 percent. 



lnju y Repon Occupant No. 1 2  RIM Front Fatal. AIS Severity Code No. 9. Following extrication 
from the vehicle, this passenger was pronounced dead at the scene by a military physiaan. She was taken to 
the Btxalr County hiorhe by ambulance. There, an autopsy was performed by the County Medical 
Examiner. The results were made available to this study and are summarized below. Medicolegal Autopsy 
Repon No. 16 is also attacfied to this report. 

Cbw of Dmth: Death was caused by multiple injuries, i.e., a basal skull, fracture with multi- 
branched fractum; partial severana of the mid-brain with swelling, a &ed chest including a ruptured 
aorta, a fracture of the left ciavide, bilaterai fractures of the 1st and 2nd ribs; hemothorax, and contusions 
and internal lacerations of the lungs; a ruptured liver and spleen, a puncture of the stomach; a compound 
comminui;ed fracture of the right mandible; fractum of the r@t ilium and femur; and multiple lacerations, 
abrasions, and contusions of the head, body, and extremities. 

Extenral Exomination: The body is that of a weildeveloped, well-nourished white female, 
approximitely 13 yr of age. She exhibits no postmortem rigidity and lividity is developed in the dependent 
portions The body heat is still present. The body is clothed in a brownish white T-shirt, a red top of a 
swimming; suit, blue bikini-type panties, blue jeans, a belt, and a left shoe. The body exhibits obvious 
traurrra, particularly to the face and a m .  Thae are superficial glass cuts on the right side of the face 
extending from the forehead down to the cheek area. The left side of the face exhibits a few s u p e ~ d a l  
glass cuts. Thae are multiple large imgular contused lacerations on the face. Tfiert is one on the bridge of 
the nose between the eyebrows measwing 1 inch. There is another one on the left eyelid below the 
eyebrow measuring 112 inch, Then is a puncture wound on the left temple. The right ear exhibits a 
puncture-type laceration with multipie tactrations of the entire auricle. The right side of the mouth is tom. 
T h e n  is a compound comminuted fracture of the right mandible with a large laceration on the chin 
exposing broken teeth and fragments of the mandible. The upper maxilla on the right side exhibits two 
missing teeth. Many other teeth a n  loose. The left side of the face e h b i t s  a few abrasions on the cheek. 
The breas:u exhibit multiple abrasions and superficial glass cuts mainly on the left side. The shoulders, arms, 
outer aspect of the lower third of the nght forearm, and the medial aspect of the left forearm exhibit 
multiple puncture-type glass cuts. There are abrasions on the lateral aspect of the right hip. There are 
contusions on the right groin and upper third of the right thigh. Thete is a simple fracture of the right 
femur anti massive contusions of the d o d  aspect of the right thigh and kna. There are rnultipie abrasions 
and superficial lacerations on the caives. The hair is light brown and measures 10 inches. The eyes are green. 
The pupil,s arc central, circular, and symmetrical. The nose; mouth, and tan exhibit no further findings. 
The neck is not remarkable. On palpation-, the thorax elicits multipie fractum. The abdomen and e x t d  
genitalia iue normal. The extremities are asymmezrical due to multiple fractures. The lumbar spine appears 
to be fractured due to abnonnal mobility. (me intend examination revealed no fracture; however, lordosis 
of spine was evident.) 

H d :  The scalp exbibits a few small hematomas in the area of the forehead. The brain 
wei& 1350 g. The b r a  is swollen and partially detached from the mid-bram area. There is a large massive 
multibranched fracture at the base of the skull. The main fracture extends across the petrod portions of 
the temporal bones with branches towards the foramen magnum, the anterior foss of the s k d ,  the 
orbitary roofs, and the occipital bone posterioriy. On section, the brain exhibits partial severance of the 
cerebral peduncles. The pons medulla oblongata, cerebellum, and pituitary gland are not remaskable. 

P r i v  Incision: Each pleural cavity is filled with 1000 cc of blood. The pricardial sac is 
clean. The abdominal cavity exhibits no abnormalities. 



Ogons of the Throat: The organs of the throat exhibit considerable hemorrhagic process 
around them. The thyroid and parathyroid are not rexnarkabie. 

P u I m o ~ l y  Artery: The pulmonary artery is n o d .  

Aorr~: The aorta exhibits complete severance at the junction of the arch and the thoracic 
segment. Thls rupture is responsible for the bilateral hemothorax 

Lungs: The right lung we* 350 g and the left lung weighs 300 g. They exhibit multiple 
contusions with internal tean. On section, they exhibit multiple extenrive tears of the parenchyma. 

Heurr: The heart wetghe 250 g and exhibits no abnormalities. The coronary artMies and 
valves a n  not remarkable. 

Diophmgm: The diaphragm is normal. 

Liver: Tiie liver weighs 1500 g and exhibits multiple tears extending to the nght Iobe 
posteriorly and measuring up to 4 inches. 

C&Mdsr The gallbladder and ducts are normal. 

Ponms' The pancreas weighs 100 g and is normal. 

Spleen: The spleen wei* 100 g and exhibits multiple tears ranging from 1 /2 to 1-1 /2 in. 
in length. 

Goscmint~n'nol Tract: The esophagus is n o d .  There is a small puncture-type perfora- 
tion of the anterior wail of the stomach. The stomach contains partially digested eggs, potatoes, and other 
fluids. The small and large bowel and appendix are not remarkable. 

A d d  GloJsdt: The adrenal glands are normal. 

Kidneys Ihe right kidney weighs 100 g and the left kidney weighs 120 g, They are not 
remarkable and, on section, they exbibit no abnormalities. The uretm, urinary bladder, and internal 
genitalia a n  norinal. 

Musculoskeiefol System. There is a massive basal skull fracture with multibranched frac- 
tures. 'There is a crushed chest which includes a fractun of the distal end of the left clavicle and fractures of 
the 1st and 2nd ribs bilazenlly at the anterior axilhry line. There is a ampound comminuted fracture of 
the right mandible as well as displactd fractures of the right femur at the middle and lower third, and a 
fracture of the right ilium. The spine exhibits severe lordosis. 

Toxicobg~ Results: 

Ethanol: 0.04 percent (WW) 
B & B Scan: Negative 
Carbon Monoxide: Saturated UO perant. 

Oocupsnt Kinematics Frior to the collision, the driver was not wearing his available restraints and the 
passenger was. Upon impact, they wen both thrown forward and to the rigfit. In addition, the driver was 



partally ejected through the front left door during rollover. The driver suffered a fracture of the skull when 
the vehicie was sliding on its left side and  IS head was crushed between the ground and left rwf  side rail. 
He also suffered a crushed chest during initiai impact by contacting the steering assembly. These were the 
two fatal lesions to the driver. Additional injuries included internal injuries to the spleen and kidneys from 
contact witlh the steering assembly, as weU as multiple lacerations, abrasions, and contusions of the head, 
body, and e!xttemities; those on his head, arms, and back occurring during rollover, from contacting the left 
front door and window and the ground; and those on his calves and knees from contact with the middle 
instrument panei control knobs and air-conditioning outlets during initial impact. 

The passenger suffered a crushed chest including a ruptured aorta during initial impact from contact 
with the upper instrument panel, right "A" pillar and door structure and a skull fracture from a suitcase 
impacting her head from the rear. These were the three fatai lesions to the passenger. Other injuries include 
internal injur~es to the spleen, liver, and stomach and fractures of the nght mandible, ilium, and both 
femurs, also during tnitial impact from contact with the upper instrument panel and right door structure, 
respectively. There were mult~ple lacerations, abrasions, -- and contusions of the head, body, and extremities; 
those on ttne head, face, chest, and m s  from contacting the windshield, right door glass, runvisor, and 
upper instnlment panel; rho= on the right hip from the right door interior; those on the right groin and 
thqh from the seatbeit; and those on the right knee and calves from the middle instrument panel. 

Vehicle Data-Vehicle No. 1 

Vehicle No. 1 is a 1970 Ford Sport Custom, two-door yetlow pickup truck with yeUow and grey 
intenor. I t  has a standard 360cu in. V-8 gasoline engine. The vehicle suffered major external damage to the 
front end vr~th a maximum sheet metal deformation of 20 in, damaging the bumper, frame, engine, engine 
mounts, stimng column, radiator, battery, fan, &-conditioner condenser, front suspension mounting 
points, bail joints, body mounts, sheet metal. hood, and windshield. Primary vehicie damage index 
I IFDEWIS. Secondary impact damage was 17-in. sheet mctal mush to the nght side and roof during 
rollover, vehicle damage ~ndex 00RPH03. Interior damage rcsufting from occupant contact was observed on 
the middle and lower instrument panel, control knobs and levers, air-conditioner ducts. ignition key, left 
armrest, and left roof side rail. Other areas of contact without damage indude the steering wheel rim. 
Vehicle data are presented in the attached ''Collision Performance and Injury Report" long Form 
(Reviston No. 3) Report No. 7147-1 and "Vehicle Condition and I W t e n a n a  Report Fom!' The w h d s  
replacement cost was estimated at 52,850. 

The vehcle was sublected to routint postcash inspection to determine whether there w e e  any 
mechanical factors or defects that may have contnbuted to the ause of the accident. The tires, steering, 
suspennon. exhaust, dnve train, brakes, and lights were all found in goad operable condition with the 
exception of scaUoped tread wear on the outside of the right front tire. The vehide was not equipped with 
headrests. and there were three lap belts on the front bench-type seat. They were found behind the front 
seat and in1 good condition wrth Robblns Model No. 5H1770. Thae were na locking retractors. Interior 
padding was found on the armrests, sunvlson, and top of instrument panel. The fuel tank had a rubber neck 
and there was no separation of it or moment of the tank noted. Attached is a path of forces diagram 
illustrating the components damaged m the codision. AIs attached are photographs of the exrerior and 
~nterior of the vehicle. 

Vehicfe Data-Vehicle No. 2 
-.-- _.- --,- 

VeIucle No. 2 is a 1967 Toyota 1900 Automatic, twodmr grey hardtop with black interior. I t  is 
equ~pped vttth a standard 116-cu in. gasoline four~ylinder enwe. The veh~cie suffered major external 
damage to the right front with a maximum sheet metal deformation of 19 in., damaging the rocker panel, 



OVERHEAD EXTERIOR VIEW OF DAMAGE TO VEHICLE NO. 2 

INTERIOR VIEW OF FRONT OCCUPANT COMPARTMENT LN VEHICLE NO. 2 



frame. engine mounts, engine, exhaust system, sheet metal, seat tracks. ycats, pillan. doors, locks. and 
hmges. TIT primary vehicle damage i n k  was 02RYAW4. Secondary damage was to the left side with 2.in. 
sheet metal deformation and a vehicle deformation index of 00LYH01. Interior damage resuiting from 
occupant contact was noted on the steering wheel rim, rrudpanel, air-conditioner outlets, ignition key, right 
sunvisor, 'left "An pdlar, Ieft side door, and right side door. Other areas of contact without damage are 
numerous due to the vehicle dynamics and injuries to the occupants; however, because of the extent of the 
damage and amount of dirt, blood, and gIass in the occupant compartment, they are indistinguishable. 
Vehicle data are presented in the attached "Colliaon Performance and Injury Report" Long Form 
(Revision No. 3) Report No. 7147-2, and "Vehicle Condition and Maintenance Report Form." The vehicle 
replacement cost was estimated at SI ,000. 

The vehicle was subjected to routine postcrash inspection to determine whether there were any 
mecfian~cad factors or defects which may have contributed to cause the accdent. The tires, steering, 
suspension, exhaw, drive train, brakes, and lights were a l l  found in good operable condition with the 
exception of a rusty exhaust system with holes and low and variable tire pressure (12 to 20 psi). The vehicle 
was not equipped with headrests, and personal occupant restraints included two lap restraints on the front 
bucket-tylx seats and two on the rear bench-type sa t .  All w e e  considered accessible and in good condition 
and were model No. TK660. Thm were no locking retractors. Interior padding was found on the armrests, 
sunwrs ,  roof interior, and top of instrument panei. The fuei tank had a metal neck and there was no 
separation of it or movement of the tank noted. Atbched is a path of foras diagram which illustrates the 
cornponenu damaged In the collision. Attached aIso are photographs of the exterior and interior of the 
vehicle. 

This accident occurred at  0800 hours and was reported to the Bexar County Sh&s Department 
and Texar Department of Public Safety. The fint officer arrived in 10 min. Ths drim of vehide No. 1 
crawled olut through her windshield area to the ground east of ha vehicle and was taken to a i d  hospital 
by an ambulance approximateiy 30 rnin after the accident ocaned. The occupants in vehidc No. 2 were 
p~nned in the vehicle until it was righted, and they were then remomi through the front left door, as the 
front right door was jammed closed, The frnt ambulance left the two decuwd occupanu and had to be 
alled back 30 rnin later to pick them up. There was no problem wth the mc or crowd control due to 
the acddtmt being in a rural aria. Thm w m  few vehicles or onlookers present; however, there was an 
officer in the intersection at all times d W n g  traffic until the stop sign was rephced. Thue was also an 
engineer from the Texas Highway Department present to investigate the mising signs. There was an oficer 
from the (Castle Hills Police Department, and aiI vehides had their flashen on to warn oncoming cars of the 
danger. Tllere were no postcrash fins or explosions; however, a firetruck was summoned to hose down the 
scene bec:iwe of the blood and other d&& at the final rest position of vehicle No. 2. Thae was also the 
hood froni vehicle No. 2, a stop sign, a small amount of glass, and pieces of chrome at its final rest position. 
Then w a a  several signs and windows strewn throughout the accibnt area at  the southwest corner of the 
intersection. There was a fan belt near the final rest position of vehicle No. I .  Debm cleanup was good and 
both vehi~des were taken to local wrecker lots for storage: Investigation of the scene- revealed no foreign 
objects on the pavcment before the acddrnt. Then were no atations issued by the investigating oficer. 

The driver of vehicle No. 1 estimated her speed at 60 mph. hause there were m evasive maneuvers 
attempted, her p r e c d  and cras)r speeds wit1 be estimated at 55 to 65 mph Using the momentum equa- 
tions for an almost phstic collision (a coefficient of restitution of 0.1), the precrash and crash speeds of 
vehide No. 2 were calculated at 50 to 60 mph. 



CASE #41 

SOUTHWEST RESEARCH INSTITUTE 

CASE SUMMARY 
(MV-MV-INTERSECTION COLLISION) 

Case No. SwR 7246 

IDENTIFICATION 

This accident, invohting two passenger vehicles, occurred at the entrance to Holmes High School on 
Ingram Rd. in San Antonio, Bexar County, Texas, on Friday, September 15, 1972, at 13 19 hours. Vehicle 
No. 2 was traveling east on Ingram Rd., and vehicle No. 1 was traveling west, making a left-hand turn into 
the high school. The driver of vehicle No. 1 was inattentive as she did not perceive vefucle No. 2 in time to 
attempt an evasive maneuver. There is a 300-ft unobstructed sight distance west of the accident location. 
The area is urban and residentiaL l%e accident was injury-producing; AIS Severity Code No. 3. 

AMBIENCE 

It was daytime with partly cloudy skies, 9 0 ' ~  dry bulb temperature, and 50 percent rehtive humid- 
ity. A slight wind was blowing from the northeast, and the road surface was dry and clear of debris. Traffic 
count on Ingram Rd. was 10 carslmiu, with 1 to 2 cars/min entering or leaving the high school grounds 

hgram Rd. is a 24-ft-wide, two-way, two-lane, arterial roadway running east and west on the west 
side of San Antonio. The roadway is bounded on both sides by variable width asphalt or gravel shoulders. It 
is straight and crowned in the center with a 0.25 k / f t  cross slope. The asphalt surface, which is in fair 
condition with sporadic patching and a medium polish, slopes down to the west from the impact point with 
a grade incieasing from 0 to 4.4 percent 300 ft west of that paint. The sight distance west of the accident 
location, measured at driver eye level is approximateiy 300 ft. The roadway gradually increases in width 
west of the high school entrance to a four-lane, divided roadway underneath IH Loop 4 10, which is 
0.2 mile away. The coefficient of friction on the dry surface was 0.55. The roadway is lined to the south by 
utility poles with mernuy vapor lamps attached. There are eight poles and eight access roads 0.25 mile east 
of the accident location and six poles and eight access roads 0.25 mile to the west. This intersection is not 
considered a -accident intersection since only four accidents have occurred there since 1970. 

TRAFFIC CONTROLS 

The posted speed limit on Ingram Rd. is 35 mph A speed limit sign for eastbound traffic is located 
0.2 mile east of the accident location, and there is a blackon-yellow, diamond-shaped "school" sign for 
eastbound traffic 0.1 mile west of the intersection, It is an advance warning sign to indicate the approach of 
a school not an indication of a 20.mph school zone. Pavement markings consist of double, solid yellow- 
painted lines with a broken white-painted line in between indicating the center of the roadway and a 
no-passing zone. The faded markings are considered in fair condition Traffic leaving the high school is 
regulated by a white-on-red, octagonal-shaped stop sign in good condition. 

VEHICLES 

No. 1. 1972 Toyota Corolla 1600, twedoor yellow sedan; odometer reading 6 13 miles; valid Texas 
Motor Vehicle Inspection sticker dated August 18, 1972; equipped with a standard 97-cu in, four-cylinder 
gasoline engine; automatic transmission, manual steering, and manual front disc brakes; radio, heater, and 
air conditioner; padded armrests, sunvisors, seat back tops, roof interior, upper "A"-pillars. windshield 
header beam, and top of instrument panel There were also two shoulder and lapbelts accessible on the 
front bucket-type seats and two lapbelts accessible on the rear bench-type seat. There were no hazardous 
conditions identified and no maintenance sticker posted since the vehicle was new. Pnmary impact damage 



was 25411. sheet metal deformation to the front right, with a primary vehicle deformation index of 
OlFREE3. lnterior damage was noted to the firewall, floor pan, instrument panel, parking brake release, 
rearview mirror, right "A9*-pillar, console, transmission selector level, and window glass. The estimated 
vehicle repair cos:t was $2300. 

No. 2. 19'71 Buick Le Sabre, green, fourdoor hardtop; odometer reading 27,579 miles; valid Texas 
Motor Vehicle In.spection sticker dated January 22, 1972; equipped with a standard 35Gcu in., V-8 gasoiine 
engine; automatic transmission, power steering, power front disc brakes; radio, heater, and air conditioner; 
padded armrests, sunvisors, seat back tops, and top and face of instrument panel. There were two shoulder 
and three 1apbeli:s accessible on the front bench-type seat and three lapbelts accessible on the rear bench- 
type seat. A hazardous condition noted was excessive tire wear on the outside of the right front tire with 
20 psig air pressure in same. The last posted vehicle maintenance was an oil change at 18,498 miles on 
May 15, 1971, and included an oil filter and lubrication. Primary impact damage was 2 3 4 .  sheet metal 
deformation to 1:he left front side with a primary vehicle deformation index of 1 IFYEW2. Interior damage 
was noted to the steering column, windshield, left sunvisor, lower indrument panel and left "B"-pillar. The 
estimated vehiclei repair cost was $1 500. 

OCCUPANTS 

Vehicle No. I .  Occupant No. 01. Driver: This driver was a 17-yr-old white female, 67 h, 135 Ib. She 
was en route from her residence to a high school, her ETA being 1330 hours. The total distance of the trip 
was approximate:ly 3 miles, with the crash occurring about one block from her destination. She was familiar 
with the vehicle, having driven it daily for 1 month prior to the crash, and with the route traveled because 
she drove it on 2i regular basis. She has been driving 1.5 yr, averaging 6000 to 8000 miles/yr. She completed 
classroom and behind-the-wheel driver's education while in hlgh schoot Both her physical and mental 
conditions were good; however, she was distracted due to a conversation with her passenger. Alcohol and 
narcotics were not involved. Lap and shoulder restraints were available but were not in use. 

Injury: Modeate. AIS Severity Code No. 2. She sustained a severe laceration of the left knee 
with severance of the patellar tendons, a laceration and an abrasion of the right ear, a laceration of the 
scalp, fracpaes oi the upper and lower incisors, a contusion of the left elbow and forearm, and an abrasion 
of the right knee. 

Vehicle No. 2. Occupant No. 01. Driver: This driver was a 33-yr-old white female, 62 in., 198 lb. She 
was en route from her place of employment to her residence. She had no ETA. The total distance of the 
trip was approximately 2.5 miles, and the crash occurred approximately 0.5 mile from her destination. She 
was famiiiar with the vehicle, having driven it daily for 1 yr prior to the crash, and with the route because 
she traveled it daily. She has been driving 17 yr, averaging 10,000 to 12,000 milesly. She completed 
classoom driver's education while in high schooL Her physical condition was fair due to obesity. Her 
mental condition was good. Alcohol and narcotics were not involved. Lap and shoulder restraints were 
available; however, they were not in use. 

Injuly: Severe (Not Life-Threatening). AIS Severity Code No. 3. She sustained ligament tears of 
the right ankle a.nd contusions of the left lower leg and the right upper leg and knee. She also complained of 
pain to both upper arms, the right underarm, and neck. 

STANDARDS 

The following Motor Vehicle Safety Standards (MVSS) were relevant to this case: 

MVSS No,. 11 1-Rearview mbrors, concerning the need for breakaway mirrors. The breaking away of 
the rearview mirror in vehicle No. 1 upon impact of the driver indicates probable compliance with 
this stands-rd. 

MVSS No. 113-Hood larch systems, concerning the need for secure hood latch systems. The hood 
latches on, both vehicles released during impact, and the rear edge of the hood on vehicle No. 2 



contacted the windshield. During more severe accidents, this rearward displacement could be poten- 
tially dangersus with the rear edge of the hood penetrating the windshield. This standard does not 
cover the area of the release of hood latch systems or rearward displacement of the hood itself. 

MVSS No. 201 -Occupant protection in interior impact, concerning the need for additional padding 
in the car interior. The occupants in both vehicles sustained injuries to their lower extremities from 
contacting unpadded lower instrument panels. These areas do not require padding; however, numer- 
ous minor and moderate injuries constantly occur from this type of contact. The addition of a lower 
instrument panel padding requimment in this standard would be desirable. 

MVSS No. 203-interior protection for the driver from the steering control system, concerning the 
activation of that system. The steering wheels were contacted in both vehicles, and both energy- 
absorbing devices collapsed < 25 percent. 

Recrash: Vehicle No. 1 was traveling west on Ingram Rd. at a speed of 5 to 15 mph, makmg a left-hand 
t u n  into the Holmes High School entrance way. The driver did not perceive vehicle No. 2 and turned into 
its path without attempting any evasive maneuvers. Vehicle No. 2 was traveling east on Ingram Rd. at a 
speed of 25 to 35 mph. Upon realizing vehicle No, 1 was turning into her lane, the driver of vehicle No. 2 
began an evasive maneuver by applying her brakes. Vehicle No. 2 left an average of 30 f t  of dudmarks from 
all  four tires prior to impact. 

Crash: The right front comer of vehicle No. 1 struck the left front end of vehicle No. 2 in the eastbound 
lane of Ingram Rd. at a point even with the exit lane from Holrnes High School The driver of vehicle No., 1 
struck the rearview mirror with her head, the steering wheel with her left ann, and the lower instrument 
panel with her knees. The right front occupant in vehicle No. 1 struck the right "A"-piila~ with her head 
and the lower instrument panel with her left leg. The driver of vehicle No. 2 struck the steering wheel with 
her chest and the lower instrument panei and foot controls with her legs. Vehicle No. 1 rotated counter- 
clockwise 150 deg after impact, leaving scuff marks from the right front and left rear tires. The vehicle 
came to rest 25 ft  east of the impact point in the center of the eastbound lane facing east. Vehicle No. 1 
rotated clockwise 45 deg, leaving scuff marks from all four tires as it traveled 25 ft in a southeasterly 
direction. It came to rest over the south edge of the roadway facing southeast. 

Postcrash: This accident was reported to the San Antonio Police Department after an officer happened 
upon the scene minutes after the accident occurred. He was assisted by two other patrolmen, one of whom 
directed traffic around the disabled vehicles. The police vehicles' rotating beacons were on to warn on- 
coming motorists of the hazard. Crowd ~on t ro l~was  not necessary as the onlookers remained on the 
opposite side of the roadway. Several officers used tire irons while attempting to  release the right front 
door of vehicle No. 1. They wmted to avoid pulling the front right occupant across the console and 
through the open left front door, as the extent of her injuries was unknown. A few minutes after the 
ambulance arrived at 1335 hours, the door was released,and the front right occupant was taken to a local 
hospitaL The driver of vehicle No. 1 also went to a local hospital, but she went in her mother's vehicle 
before the ambulance arrived. The driver of vehicle No. 2 exited through the driver's door and refused 
hospital treatment. She was picked up by her husband at 141 0 hours. The vehicles were removed from the 
roadway, and one was left at the scene until a second wrecker arrived for pickup at 1410 hours. Debris ar 
the scene consisted of small pieces of glass and radiator fluid whch was swept to the side of the road. There 
were no postcrash fires or explosions. 

CAUSAL FACTORS, CONCLUSIONS, AND RECOMMENDATIONS 

Matrix Cell 
(* indicates 

Positive Factors) Explanation 

1 The driver of vehicle No. 1 was inattentive and did not see the approach of vehicle 
No. 2. (Definite) 



Matrix Cell 
( *  Indicates 

Positive Factor) 

2 

Explanation 

None of the occupants involved in this accident was wearing available restraints, thus 
allowing body contact with the steering wheel, instrument panel, rearview mirror, and 
"Aw-pillar. Injuries resulted in each instance. (Definite) 

The decision by the police officers to pry open the right front door in vehicle No. 1 
rather than drag the front right occupant across the front.seat and through the left 
front door may have prevented that occupant from receiving postcrash injuries 
(Probable) 

The breaking away of the rearview mirror in vehicle No. 1 upon contact with the 
driver and the partial collapse of the steering column energy-absorbing devices in both 
vehicles because of contact with the drivers helped absorb some energy which other- 
wise would have been dissipated to those occupants. This, therefore, probably reduced 
the severity of their respective injuries. (Probable) 

Unpadded lower instrument panels were contacted by and caused injuries to aIl occw 
pants. (Definite) 

The jamming of the nght front door in vehicle No. 1 required 10 to 15 minutes of 
pulling and prying with tire irons in order to release the latch mechanism, thus in- 
hibiting the extrication of the front rlght occupant. (Definite) 

The driver of vehicle No. 1 was issued a citation for negligent collision. Hopefully, law 
enforcement is a form of positive driver reinforcement. (Possible) 





CASE #44 

SOUTHWEST RESEARCH INSTlTUTE 

CASE SUMMARY 
(PICKUP-RAN OFF ROADWAY-FIXED OBJECT IMPACT) 

Case No. SwR 7322 

IDENTIFICATION 

This acadent occurred on IH Loop 410 approximately 0.5 mile south of milepost marker NO. 10 in 
San Antonio, Bexar County, Texas on Wednesday, October 3 I, 1973 at 1103 hours. The accident involved 
a pickup truck that ranoff the expressway system, crossed an adjacent frontage road, and s t ruck  a tree. The 
driver, who bad a history of epilepsy, apparently had a seizure and lost control of the vehicie. The accident 
occurred duing the daylight hours in a rural area. It was injury-producing; AIS Severity Code NO. 5. 

It was daytime with dear skies, 7 6 ' ~  dry bulb temperam, and 44 percent relative humidity. A 
crosswind was blowing from the wMt at 10 mph with gusts up to 15 mph. Thc road surface was dry and 
clear o f  debris and looso graveL Traffic flow for the southbound lanes was light, averaging 3 to 
5 vehicleslmia. 

In the accident ana, IH Loop 410 is a two-way, four-lane, limited access roadway wi th  a high-type 
asphalt surfaa in good condition. The traffic lanes are 12 ft wide and are bounded on the outside by 
I l-ft-wide improved asphait shoulders, The roadway is divided by a 40-it-wide macadam median. 
IH Loop 4 10 runs straight in a north-so&! direction at the accident site. The roadway is crowned with s 
cross sk~pc  of 0.19 in./ft in Lanc No. 1. The measured ccefficient ofi friction was 0.75 on the dry asphalt. 
One-way froatage roads, located on either side of IH Loop 410, an separated from the through-traffic lanes 
by a 4.5-ft-wide sod median. Then arc no poles and 1 access road per 0.25 mile north of the accident 
location. A rcvitw of accident records reveals that seven accidents have occurred on a 2-mile section of t h a  
expressway from the perhd January 1,1973 to December 16, 1973. 

TRAFFIC CONTROLS 

The posted speed limit on III Loop 410 is 70 mph during the day and 65 mph at night. Traffic 
control devices consist of pavement markings and warning and regulatory signs. IU1 signs and pavement 
markin@ conform to MUTCO* standards 

VEHICLES 

Nu. I. 1973 Toyota Hi-Lux blue pickup m k ;  odometer reading 4060 miles; valid Texas Motor 
Vehicle .Inspection sticker dated May 17, 1973; equipped with a standard 120-cu in., four-cylinder $soline 
engine; autortratic transnissioq manual steering, and power drum-type brakes; radio, heater, and air con- 
ditioner; padded a r m s & ,  sunvisoa, and instrument panel. Therc art two lapbelts and two shoulder straps 
for the front bucket-type seats; then is no rear scat No vehicle defects or hazardous conditions were 
identified, and no prior maintenance was necessary. Primary contact damage was 33-in. sheer metal 
deformation to the front end with a primary vehicle deformation index of 12FZEW4. Interior occupant 
contact was noted t o  the windshield, upper instnrment panel, glove compartment area, lower air con- 
ditioning outlets, ignition key, transmission stlector lever, and console. The retail replacement value was 
estimatert at 32700. 

* h n u d  oln Uniform Td'k Con- Mas for S tmm and Highways, American Assodation of Stale High way Officials 
and the National Joint Committe~ on Unifonn Traffic Control Devices, Arnericaa National Standard D6.1-1971, 
Washingta~a, D.C 



OCCUPANTS 

Vehicle No. I. Occupant No. 01. Driver: This driver was a 37-yrold white male, 73 in., 170 1b. He 
was en route from his piace of business to his residence, a total distance of approxirnateiy 12 miles. The 
crash occurred 8.5 miles from his origin. He had no ETA. This driver was familiar with the vehicle because 
he drove it for approximately 1000 miles prior to the crash, and he was famitiar with his route, having 

. traveled it several times a day for 1 l yr. He has been driving 23 yr and averages 40,000 mileslyr. He has had 
no formal driver's education This individual's physical condition was poor due to several factors. For one, 
in 1958 he underwent a cnniotomy which resulted in paralysis on the left side and blindness in +he Ieft eye. 
I.. addition, the surgery resulted in grand md epilepsy, a condition for which he took medication daily. 
However, it is "unknown" whether he took his routine dosage of medication the morning of the accident. 
Also, the evening prior to the crash, this driver attended a party and consumed approximately three been. 
All these factors created a favorable condition for an epileptic seinue. Alcohol and narcotics were not 
otherwise involved. Lap restmints were available; however, they wen not in use. 

Injury: Critical (Survival Uncertain). AIS Severity Code No. 5. The driver received a cerebral 
contusion; a subaradpoid, subdual, and intraventricuIar hemorrhage; a laceration of the liver; a fracture of 
the ninth right rib; contusions over the iliac crests; a laceration of the scalp; and @ass cuts of the nght 
eyelid. As a result of the crash, the driver died in the hospital 7 days after the accident. 

STANDARDS 

The following Highway Safety Program Standards (HSPS) and Motor Vehicle Safety Standards 
(MVSS) wen relevant to this case: 

HSPS No. 5-Driver licensing, concerning the fact that the driver had a history of epilepsy, which was 
the probable cause of the accident. Although epilepsy, when controlled, does not necessarily require 
driving restriction, information of this type should be readily available to enforcement agencies to 
help determine the causes of accidents. 

MVSS No. 201 -0ccupont prorecn'on in interior impact, concerning the fact that injuries were sus- 
tained from occupant impact to area that do not requin padding. 

MVSS No. 212-Windshield mounting, concerning the fact that the driver was partially ejected 
through the windshield and sustained fatal head injuries from contact with the hood. The coverage of 
this standard should be expanded to include multipurpose vehicles and trucks. 

DESCRIPTION 

Precrash: Vehicle No, 1 was traveling south in Lane No. 1 of M Loop 410 at a speed of 65 to 75 mph. The 
driver, an epileptic, had a seinue and lost control of the vehicle. 

C d :  According to a witness 150 to 225 ft  behind vehicle No. 1, the vehicle swerved slightly to the left 
into Lane No. 2 and returned s h a ~ ~ i y  to the right as it departed the through-traffic lanes. The vehicie 
traveled 140 ft as it entered the sod median between the througbnaffic l a e s  and the southbound frontage 
road at a 12-deg angle. The vehicle then traveled 85 ft across the frontage road in a path approximately 
40 deg from the line of the lane rnckrngs before the vehicle struck a barbed wire fence located 10 ft west 
of the frontage road. The vehicle continued to travel an additional 45 ft as it followed a c w e d  path to the 
left before the front right corner of the vehicle struck a tree 17 ft west of the fence line. Upon impact, the 
vehicle was traveling 35 to 45 mph and rotated 60 deg clockwise before corning to rest facing west. There 
was no indication that the driver attempted any evasive maneuvers. The path of the vehicle was indicated 



by t i n  prints on the sod median and tire scuff marks on the pavement of the frontage road, The fmal rest posi- 
tion of the vehicle was indicated by leakage of engine fluid. The driver wasnot wearing available restraints and 
was partially ejected through the windshield. Other areas of occupant contact included the upper insrrumcent 
pamel, glove compartment area, lower air conditioning outlets, and transmission selector lever. 

Postcrash: The accident was reported to the Sari Antonio Police Department at 1105 hours, and the 
investigating officer amved 10 min later. An ambulance arrived at 11 17 hours to remove the driver to a 
local hospital emergency room for treatment and admittance. A pawer-by (Amy corpsman) stopped to 
render first aid. A brief examination indicated that the driver of vehicle No. 1 was suffering from internal 
hemorrhaging. Traffic and crowd control were unnecessary since the vehicle came to rest off the exprerss- 
way system. No T i  or explosions resulted from the accident. Damage to the environment consisted of a 
ZCLft-section of a nearby fence hat the vehicle had knocked down, resulting in approximately 325 damage. 
A city-contracted wrecker arrived at 1130 hours to remove the vehcle to the city storage lot. The scene was 
n turned to normal at 1200 hours. 

CAUSAL FACTORS, CONCLUSIONS, AND RECOMMENDATIONS 

- Matrix Cell Explanation - 
The driver of vehicle No. 1, who has a history of grand ma1 epilepsy, suffered a seizure 
and lost control of the vehicle. The seizure occurred as a result of fatigue, mild 
drinking the night prior to the accident, and failure to take required medication {.he 
morning of the accident. (Probable) 

1 It is recommended that research be initiated to study the epileptic driver to determine 
the magnitude of hi9 contribution to traffic accidents. Although the probable cause of 
this accident was due to a seizure, it was not mentioned in the accident report. Driv~ng 
recorda could record certain basid medical conditions which d l  help identify these 
driven, and the information should be readily available to enforcement agencies 

The driver of vehicle No. 1, who was not wearing available restraints, was partially 
ejected through the windshield, increasing the severity of his injuries. (Definite) 

The driver of vehicle No. 1 sustained fatal head injuries as a result of contact with the 
hood of the vefiide. (Definite) 





SOUTHWEST RESEARCH INSTITUTE-CASE NO. SwR 7322 

Collision Dynamics 

Vehicle No. 1 was traveling south in Lane No. 1 of IH Loop 410 at a speed of 65 to 75 mph. The 
driver, who had a history of epilepsy, suffered a seizure and lost control of the vehicie. A witness 150 to 
225 ft behind the vehicle stated vehicle No. I swerved slightly to the left into Lane No. 2 and nrumed 
sharply to the right as it departed the through-trfl~c ianes. The vehicle traveled 140 ft as it entered the sod 
median between the two traffic lanes and the southbound frontage road at a 12.deg angle. The vehicle 
continued to cross the frontage road at an approximate 40-deg angle, traveled a distance of 85 ft, and 
struck EL barbed win fence located 10 ft west of the frontage road The vehicle then traveled an additional 
45 ft a, it followed a curved path to the left before the front right comer of the vehide struck a tree 
located 17 ft west of the fence line. The vehicle was traveling 35 to 45 mph at impact. During the impact, 
the vehicle rotated 60 deg cIockwise before coming to rest facing west. Then  was no indication that the 
driver attempted any evasive maneuvers. The path of the vehicle was indicated by tire prints on the sod 
median and tire scuff marks on the pavement of the frontage road The fmal rest position of the vehicle was 
indicated by leakage of engine fluid. The vehicle's path, & weil as other environmental data, are shown in 
the attached Collision Scene Schematic. The fmal rest position of the vehicle is indicated by a solid outline, 
while the p r e d  and impact positions are indicated by dashed outlines. 

- 
Environment Data 

The accident site is located on IH Loop 410, approximately 0.5 mile south of milepost marker No. 10 
in San Antonio, Texas. The nearest major roadway is Commerce St., which is located 0.5 mile south of the 
accident location. Attached is an overhead view looking north from the southbound frontage road of 
IH Loop 410. Dashed lines to indicate the path of vehide No. 1 have been added for clarity. Uso.attached 
is a view of vehicle No. 1 in the final rest positioe 

Ambience: The accident occurred in S m  Antonio, Bexar County, Texas on Wednesday, October 3 1, 
1973 at 1 103 hours. The San Antonio Police Lkpartrnent had enforcement jurisdiction. The temperature at 
the time of the accident was 76'F dry bulb, and the relative humidity was 44 percent. The sky was clear, 
and there was no precipitation. A crosswind of 10 mph, w i t h  gusts up to 15 rnph, was blowing from the 
west. The roads were dry and dear of debris and loose gravel. Traffic density at the time was light, 
approximately 3 to 5 vehicledmin for the two southbound lanes. 

At the weather bureau, located 12 miles northeast of the accident location, the maximum tem- 
perature for the day was 7aQF, the minimum was 4"F, and the average was 64'F. The average 
temperature npresenrs a debarture of 1 deg below normd No unusual weather occurrences were 
noted for the day. X trace of precipitation was recorded earlier in the morning, and the total for the 
month was 4.85 in., a depamrre of 2.35 in. above normal. The average wind veioaty was 8 mph, with 
tito highest %nd speed of 23 mph biowing from the northwest. There was no sky cover from sunrise 
to sunset. 

Road Charactmistits: IH Loop 410 is a 67-mile-long expressway encircling the city of San Antonio. 
In the accident area, it is a two-way, four-lane, divided limited access roadway with a high-type asphalt 
surface in good conditioh The traffic lanes are 12 ft wide and are bounded on the outside by I 1-ft-wide 
improved asphalt shoulden that are in a good state of repair. Opposing lanes of traffic are divided by a 
af t -wide macadam median. In the accident area, IH Loop 410 runs north-south and is straight and level. 
The roadway is cmwned and has a cross dope of 0.19 h l f t  in Lane No. 1. The measured coefficient of 
friction on the dry surface was 0.75. Oneqway frontage roads are separated from the through-traffic lanes 
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by 45-ft-wide sod medians. The area of the accident is rural and consists of tree-covered tenain. There are 
no poles and 1 access road per 0.25 mile north of the accident location. 

id 1969 Urban Transportation Study lists the Average Daily Traffrc (ADT) flow on IH Loop 4 10 at 
20,000 vehicles for a 24-hr (weekday) period An earlier 1964 study did not indicate the average driving 
speed. A survey of the police department files reveals that this area of the expressway system was annexed 
by the city of San Antonio on December 22, 1972. During the period of approximately 1 yr, seven acci- 
dents have occurred in the 2-mile section of the expressway that includes the accident location. These 
accidents included one fatality (case accident) and another injury-producing accident. The remaining acci- 
dents were property damage only. Of the accidents, four occurred when the road surface was wet. A 
detailed report of the history is attached in a subsequent section of this report. 

Traffic Controls: The posted speed limit on IH Loop 410 through the accident location is 70 mpn 
during the day and 65 mph at night. Traffic control devices consist of pavement markings and warning and 
regulatory signs. All signs and pavement markings conform to MUTCO* standards. ' h e  traffic control 
devices were not a contributing factor to the cause of the accident. 

Human Data-Vehicie No. ? 

Driver Identification: 

Occupant No,-01 Marital S tatus-Married 
Sex-Male Occupation-Tile installer 
Age-37 yr Employment S tams--Self-employed 
Race- White Annual Income-S 11,000 
Height-73 in. Restraints Available-Lap and upper 
Weight-170 lb tono 
Formal Education-1 2 y r Restraints Utilized-None 

The driver of vehicle No. 1 has resided in a lower middle class area on the outskirts of San Antonio 
since his medical dischap from the Air Force in 1961. The present marriage was his second, the first 
lasting 3 to 4 yr. He had one & I d  from the first marriage. The second marriage occurred in 1961, 
approxjmately 16 days after his divorce. He had a 23yr-oid stepdaughter and a 26-yr-old stepson. The 
driver had an older sister who died shortly after childbirth. Military service consisted of 7 yr active duty 
with asldgnments in Greenland, Arabia, Pakistan, and Newfoundland. This individual achieved the rank of 
sergeant in the security field. Following discharge from the service, he became a tile installer and established 
his own company in 1971. A credit report revealed a checking account with a low three-figure balance, two 
small loans (1962,1963), and no adverse information. 

Driving Background: 
C 

Yean Driving-23 y r Driver's License-Commercial 
Yearly Mileage-40,000 S tate-Texas 
Driver's Training-None Expiration Date-November 6, 1973 
Vehicles Owned- 1970 Ford Restrictions-None 

Galaxie, 1972 pickup/camper 

'Munul on Unitarm T d c  Control D c n a s  for Streets a d  Highways, American Association of State Highway Officials 
and the National Joint Committee on Uniform Traffic' Control Devices, American National Standard D6.1-1971, 
Washington, D.C. 



Hazardous Violation History 
Speeding (1971,1973) . . . . . . . . . . . . . . . . .  2 

Accident History (excluding case accident) 
MV-MV(1969) . . . . . . . . . . . . . . . . . . . . .  1 

Vehicle No. 1 was a 1973 Toyota pickup purchased by the driver's tile company 5 days prior to the 
accident. The vehicle was a demonstrator with 3000 rxriles on the odometer at the time of purchase. I t  had 
been driven an additional 1000 miles in the 5-day interim. No indication of maintenance was pasted on the 
vehicle. The driver of vehicle No. 1 was familiar with trucks, having driven a variety ranging from small 
pickups to tractor-semitrailers, as well as farm tractors. His wife feels he was also f a m i h  with this vehicle. 
He was experienced in driving in all kinds of weather, night driving, and in heavy traffic. His mileage was 
divided into 70 percent via expressways, 20 percent via city streets, and I0 percent via country roads He 
customarily drove with the radio on and.&ecked his mirrors fmquently. He disliked people who failed t 0 

yieid at yield signs and avoided driving in misty weather. He felt the driving rules wen okay and he enjoyed 
driving. 

Trip Ran: The driver departed from the office of his tile company at approximately 1045 hours and 
was en route to his home to eat breakfast and pick up work materials. The total trip distance was 12 miles, 
and the accident occurred 35 miles from his destination at 1103 hours. He had no ETA. He war familiar 
with the route and area traveled, having lived in the neighborhood 12 yr. His wife estimated he drove the 
route through the accident scene several times each day. 

Drivefs Description of Aeeident: The following description was provided by a witness who was 150 
to 225 ft behind the case vehicle. Vehicle No. 1 was traveling south on IH Loop 410 at a sped  of 65 to 
75 mph in Lane No. I. Vehicle No. 1 moved into the left lane, swerved sharply to the right. and departed 
the roadway at a sharp angle. The vehicle crossed the sod median, entered the access road at a sharp angle, 
and hit a curb as it entered the access road. It then struck a fence at the edge of the right-of-way. spun 
approximately 90 deg counterclockwise, and struck a tree head o n  The witness, an Army corpsman. 
stopped to give frrst aid. He found the unconscious driver dumped back in the middle of the seat as if 
asleep. The driver's left leg was under the steering wheel, and the right leg was cocked up in a slttrng 
position in the middle of the compartment. His body was lying across, but not on, the gear shift area. The 
carotid artery was pulsing at a weak and irregular rate and the wrist pulse was low with 35 to 40 beatsimin. 
The corpsman recognized these symptoms as signs of internal bleeding and gave no further first aid. 
Highway workers, 300 ft down the road at a W w a y  supply point, called for police and an ambufane on a 
tweway radio. A tractor-semitrailer stopped and the driver got out and looked around. He then returned to 
his vehicle and drove off. The witness described the mc conditions as light. No distractions or vlew 
obstructions could be identified. The witness also stated that the driver did not attempt any evaslve 
maneuvers, nor was there any indication that brakes were applied. The dnver of vehicle No. 1 was taken by 
ambulance to a major hospital M e  s t i l l  unconscious. He was treated for 7 days, undergoing abdominal and 
cranial surgery. He died without regaining consciousness. 

Drivefs Con&tion/Physicai: The driver of vehicle No. 1 had a craniotomy for cerebal abscess in 1958 
secondary to a sinus infection. A right frontal plate was installed at h a t  time. According to his wife, he had 
seizures subsequent t o  the craniotomy during hospitalization but none since. He also had been partially 
paralyzed on the left side and blind in the left eye. I t  is not known if the paralysis or blindness persisted. 
Medication consisted of Dilantin and phenobarbital to prevent seizures. Medication was required in rhe 
morning and in the evening. It is not known if he took his morning medication. The normal procedure was 
that the driver's wife would place the medication on the table as a reminder to  the driver. The driver's wife 
could not remember if this procedure was followed the monaing of the accident. His Air Force medical 



record, states that he had grand mal epilepsy due to the earlier surgery. No other major surgery or illnesses 
were reported. Then were no indications of a peaonal or family history of diabetes. Fainting was not 
obsewed by his wife, and she denied his taking other medication, The driver of vehicie No. 1 had been to a 
party the night before the accident, consumed "three beers," danced frequently, returned home at 
0030 hours, and arose at 0700 houn in order to begin work at his usual 0730 hours. The driver usually 
receivc:d 8 hr sleep per night. His wife felt he was fatigued. The driver normdy smoked one to two packs of 
cigarettes a day. No information was given about his work schedule the day prior to the accident. 

Pmnai i ty  Factors: No evidence of contributory personality fact o n  was noted and the driver's 
maniage appeared stable. His hobbies of square dancing, hunting, fishing, and painting are heaithy outiets. 

hcipi ta t ing Stress: No evidence indicates that the driver was under any atypical physical or 
mental s t m  prior to the accident. 

Alcohol and Nmotics: The driver's consumption of alcohol is described as moderate and 
lirniteci to  social drinking. Ordinarily he would drink beer in the summer and mixed drinks in the winter 
about once a week. Hi9 wife stated that the driver consumed "possibly three beers" at the party the night 
before the accident. Use of narcotics was denied. The driver's wife described her husband's attitude toward 
marijuana as "anti," and said he never tried it. He was "very much against drugs" except those prescribed 
by a doctor. 

lUonbehaviorai Facton: No apparent nonbehavioral factors contributed to the accident. 

larecrash State: Due to the abruptnes of the accident under hazard-free conditions, the lack of 
evasive. maneuvers, and the absenct of other predisposing factors, the investigation of this accident fails 
to provide any explanation of this accident other than that of an epileptic seizure. In addition, the 
possibility exists that anticonvulsant medication was- not taken the morning of the accident. If so, the 
presunled lack of breakfast and fatigue from reduced deep would have increased the possibility of a 
seizure. 

Injury Repon Vehicfa No. 1. Oapam No. 01. Driver: Critical ( S u ~ v a l  Uncertain). AIS Severity 
Code No. 5. This driver sustained a cerebral contusion, a diffused subarachnoid hemorrhage, a right 
superio-frontal intraventricular hemorrhage, and a subdural hemorrhage. He also sustained a laceration of 
the liver, a fracture of the anterior end of the ninth right rib, contusions over the iliac crests, a lacera- 
tion of'the right basilar'aspect of the scalp, and glass cuts of the right eye lid. 

/kt the scene. of the crash, this driver was unconscious. He did not receive any first aid, and he was 
taken re a hcapital emergency rporn by ambuiance. During an examination, he was still comatose and 
cornpletely~nresponsive to stimuli. Radiographs of the skull revealed the burr holes and metal plate 
from surgery performed in 1958; however, there was no evidence of any recent fnctures or abnor- 
malitie:~. Although radiographs of the cervical spine and pelvis revealed no evidence of fractures or 
abnormalities, radiographs of the thorax revealed the above-mentioned rib fracture. 

This driver was admitted to the hospital for further evaluation and treatment. .4 peritoneal lavage 
was performed and revealed grossly bloody abdominal peritoneal fluid. Under general anesthesia, an 
expiora,tory lapontomy was performed, and the liver laceration was diagnosed. Also, cranial surgery w s  
perfomled which revealed the cerebral contusion and the hemorrhages. The subdvral space was irrigated 
until clear of the hemorrhage; however, the driver's neurological condition did not improve postoperatively. 



He continued to be comatose and unresponsive until 1900 hours on November 7, 1973. At that tlme, 
after 7 days of hospitalization, he bcarne cyanotic with no spontaneous respirations or heartbeat. At 
1905 hours, he was pronounced dead. An autopsy of this driver's brain was performed, and the results 
agreed with the physician's diagnoses. 

Occupant Kinematics: The driver was not wearing available rstraints and, prior to impact with the 
tree, had an epileptic seizure, which was the primary cause of the accident. From evidence withm the 
vehicle and the witness' description of the position of the driver after impact, the driver's upper tono was 
to the right of the steering assembly, Upon impact, the driver moved forward. His head struck the wind. 
shield, indicated by strands of hair, and he continued forward and struck the hood, resulting in the fatal 
head injuries. The @ass cuts about the right eye were sustained from the cracked windshield. The fracture 
of the ninth right rib and laceration of the iiver occurred from impact with the transmission selector lever 
located on the consoie. The contusion over the iliac crest resulted from contact with the lower instrument 
panel and the ah conditioning outlets located immediately below the instrument panei. As the vehicle 
rotated clockwise about the tree, the driver rebounded and moved to the right. According to the witness, 
the driver was found dumped between the bucket seats, his left leg under the steering wheel and his right 
leg in the middle of the compartment adjacent to the console. 

Vehicle Data-Vehicle No. f 

Vehicle No. 1 is a 1973 Toyota Hi-Lux blue pickup truck. It  is equipped with a 120-cu in.. four- 
cylinder gasoline engine. The maximum front sheet metal deformation was 33 in, and the wheelbase was 
shortened approximately 17 in. on the right side. The primary vehicle deformation index was 12FZEW4. 
The vehicle data a n  presented in the attached "Collision Performance and Injury Report-Tmck." Ver- 
sion B, Report No. SwR 7372.1. Also attached are a "Vehicle Condition and Maintenance Repon" and 
photographs illustrating the exterior damage and intelior view of the vehicle. In the exterior view, note rhe 
hood separation of the windshield and mount. The driver's head struck the windshield and then the hood, 
which has the typical vertical fold frorn a frontend impact. 

Postcrash inspection of the vehicle revealed that it was in good condition. No mechanical defects or 
hazardous conditions were identified during the postcrash investigation. The vehicle was equipped with two 
lapbelts and two upper torso restraints for the front bucket-type seats; however, the restraints had fallen 
behind the seat and were not accessible to 'the driver. A wheel was removed and the brake assembly 
inspected. The brake band thickness was adequate, and there was no observable leakage of system fluid 
from the wheel cylinders or master cylinder. The front suspension and steering systems sustained impact 
damage. The flexible coupling located in the engine compartment separated at impact. The right front 
headlamp sustained impact damage; all other ex tenor bulbs wen operative. The fuel tank was completely 
retained with good alignment, and there was no separation of the rubber neck The bed of the truck did not 
contain any cargo. Attached is a path of forces diagram mustrating the components damaged from impact. 

Postcrash Data 

At the end of the cobion  dynamics, vehicle No. 1 came to rest off the expressway system. The 
accident occurred at 1103 hours, and the investigating officer arrived 12 min later. A witness to the 
accident, a corpsman in the Air Force, stopped to render aid. The ambulance and the enforcement agency 
were notified of the accident via two-way radio communication from a highway department maintenance 
truck located adjacent to the accident location. A citycontracted ambulance arrived at 11 17 hours to 
remove the driver to a local hospital emergency room for treatment and admittance. Traffic and crowd 
control were not necessary. A city-contracted wrecker amved at 1130 hours to remove the vehicle to the 
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city storage lot. Environmental damage consisted of a 20-ft section of fence that was knocked down by :he 
vehicle prior to impact with the tree. The investigating officer estimated the monetary damage to the fence 
to be $25. The scene was retuned to normal at 1200 hours 

Attached is a sanitized copy of the accident report. The Traffic Accident Data (TAD) rating for the 
vehicle was FD-7; a more descriptive rating would be FR-7. A factor contributing to the accident, in the 
officer's opinion, was that the driver had an improper lookout. There was no evidence at the scene that the 
driver had a seizure, and the accident report could be misleading. Medical information should be available 
or indicated on the driver's license. The state now requires that an applicant (new or re-application) for a 
driver's license must complete a medical form stating medical conditions and history; however, these data 
a n  not listed on the license or noted on the state driving record. This type of information should be readily 
available to local enforcement agencies, 

The driver died 7 days after the accident and was counted as a traffic fatality. Traffic deaths that 
occur within 1 yr after the accident are listed as fatalities if the cause of death was a result of the accident. 



G .C. 12655 

CASE #845 

I. STANDARD CASE SUMMARY 

I. I Sll?l;hURY TEXT 

IDENTlF1CATlON: Th is  vehicle vs. vehicis and pedestrian, rear-end col! isior! 
occurred on a Thursday at  6:IS a . m .  on an eigh+lone, 

dividell i reway in California. Mminwn osupcint iinjv severity: serious (04). Collision 
causation: ciriver inattuntion; no waning. 

A-:,rB! E K E :  Dark; no lights; weather clear and dry; r w h q  dry. 

ROADVvAY: The nathbound roadway st the collision site is 48 ft. wi&. 
The collision occurred at the crest of a 600 ft. long verti cai 

curve. The rocrdway is straight. The sight distunce i s  2000 ft. Thae are 10 ft. clsphal t 
shouliers on e i tha  side of the rwdwuy. The swface i s  cement conaete. The speed is  
65 !ilph. 

TRAFFIC COMTRGCS: The lanes are srparolad by broken white l i n e  and Botts dots. 

VEHICLES : Vehicle #I: a white 1969 Toyolo k l l a  NO-do- station 
wagon with no power acceuaies, weighing 2000 Ibs. k a  

;rp*arent daf'eck. Colriricn damage to front; Gccupant impact w i  h in;trumsnt panel, 
steering osembl y , unviuxt, i n d  windshield. ~ d a k l a n  c&toct with front. Defaeation 
Index: 12F EW5. 

Vehicle 12: o bl~&/~old 1969 Dodge Super Bee twedoor 
hardtop with pow* starring, weighing 3400 ibs. No apparent defects. Cut of gas c t  
fime of collision. Collision damage to rear. Cccupant w n b c t  with h e  swt back und 
imtrui;lent psnel , PdestPian contact with rear. Dsfmnation Index: 06BYEW4. 

CSCC'JPA NT'S: Vehicle #I:  Driver: 24-ye-old mile, height, 74 , weight, - 
175 Ibs, No restraint in use. No2HBD a drugs. Was driving 

with psrtenget )Q we&. Injuries: curebra1 cerrcussion, wpafieial facial iniuries; dislocahrrcf 
right hip. Injury severity index: revue (03) 

Vehicle ll: Right Front: 2Cyeur-old male. No ratroint 
in use. No H BD cr drugs. In jwisr: caebr=on; superficial contusions and zbrs- 
sions over bere, l n jury severity index: modsratb (02) 

Vehicle #2: Driver: l%yeeo ld  male, height, 70 , wcisht, 
155 lbs, No restraint in use, E.io HBD or drugs. Wus returning home after picking up 
friend a t  airlpmt. Allowed vehicle to run out ofgos. Injwies: cervical and lurhnr strain,, 
confusions and astasisns ia right leg. In jury ~ v e r i t j  index: minor (01) 

Reviws occupant of Vehicle 12: Pedesfrim 11: 24-yes-old 
rnale, height, 70 , weight, 190 lbs. No HBD a Jmgs. Was pushing Dodge from behind 
on left rids. In juries: severe shock, lacarations to faehsad and left farefoot; conpcund 
flachrre of botk femurs; c o n ~ i  nukd  fractures of bsih potel 1 as; compound fractures of bo fh 



ti hi.-s -r.d fibu 17s; ~msfiing of both salves. ln iury sevwfty index: serious (04). 
'deskion I-: ?3-yw-old ncle. P!o HED or drugs. 

b ,  

3 ;ntshiq 3 i g a  Plr; fhs re<:*, c t  ihe center ~t the time of the eellirian. 1niuri.r: 
cc2)csicrr; ~ n d  I ~ c m ~ t i ~ n  fc Cme; a i n  ind tundernes of epigarlrium; conbsions and 
;hrqsians b leg:, lnivry severity index: moduefc (C?), 

~ d e s t r i . ~ n  I . ) :  - mclc glso pushing Edge from recr, on 
r;+t 5 ;  it, Receive? no in juries. 

're-cd! t s i ~ n :  '+'chicle I?, the 3dge, was driving nah in he  I? lane 
vchen i t  rw out of gcs. f i e  drivar steered the vdhich tO 

the rii:ht, atternpiing to l arvt  the lanes of ]rove/ and enter he rhculdr. The Dcdge 
hs:?,~ to stop in he $4 lcne, ond the three pssengm jumpcd cut and begon to p* it. 
'ieh;::l e P I ,  he Toyoh sbiioo wagon, had entered the frwwtty appacl nhtely 3/4 m i l e  
sotrth uf fhb paint, ~ n d  was kovelitlr~ . ~ t  40.50 mph in the 14 lone. Apparently he 
.?river !id not see he h d g e  a the men prshing it, 

?he Tryoh stetion wagon ir.oved into the rsac of he Codge, 
sfriking one of the pdestri?ns who was pushing it, The 

i,.v?-ct forced the Llodge fmwd grid it ran off h e  r d w y  to ihe right, meving down an 
e:..hnzkrnent 47 ft. befcra striking a r p t n k l a  pipe md caning to tn' qninst 9 bee. 
ffie driver of  he Coda+ ~ 9 :  fxced re~rwcrtds into 'he seat b3d: during the initial inpacf. 
Two af he 3destricns pushing &e Dodge were thrown to he pavmeni, cne of hem 
snming to rest near the initin1 point of impact, n l  ihe  her coming to rest o ~ p r c n i m a ~ i y  40 
U. ~.lrrtl.l of thi. ,sirit of impact. f i e  third pedestrian puhlng he Dodge was not injured . 
The Toyoto continued fcrward, moving somewhat to ))\a left, crd cams to rat 00 ft. north 
of the print of impact. The ocsu;>ants ~ o v e d  favrclrd rand upwmc! relative fo the vehicle, 
~?rrkIn-9 the sun visors, wfnbsClield, and ins)rummt panel. 

fi~ewcry trnffic wus disrupted for some Hns cue to h e  iniured 
prties ma the Toyob on the rmhvay. The Terjctcl was a 

b t t y l  loss. The Dodge was ropi tcble .  

1.2 CAUSAL FACTCRS, CCNCLUSIONS, RECOMMENDATIONS 

!kakix cell Explanation 
W p a i  tive factor) 

3d3s tail fighis obscwed by pdestrions, making if rncre 
:jiffi :ult fcr Toyob driver ta percei ve. Energensy flashers 
*us of oo volue in his ease. 

I lnattenficn on h e  part of Tqotu driver. 



k v e r  negi igence in minfaining sufficient fuel level fu 
~ f e  opercltia~ of Q m o b  vehicle. 

,'.;o ~ c t i v e  restraints in use, 

k e ~ a ~ i ~ n e n d ~ h n :  Vehicf es should be equippee wi  th 
distinctly audible r i & d  to indicate low level of rerncining 
fuel. 

Vehicles in distes an freewy hwld be mae easily noticed. 
A pap-tt;, readily visible signal might have prevented his 
collision. 

'ioyata hood latch released dur~ng collision. Left hood 
hinge mtreaildy defwned and stparafed. Right hood hinge 
severeiy dacaged, but did no) separate. iiear of hood 
bckieci, elevaied, and moved remardr, conbcting wind- 
hielci but not penetrating through it, Due )o the potentially 
dangerous injury producing surface presented to he ocw;;ants, 
his ,11aje of Fzilure is exfretnely undasir&ie, and hood design 
d ~ w i d  be such ac- to psevent it. 

L;&gs gas tank punctured as a result of undarride,/Jvarride 
nature ot coiiision, and becuuse of insumcient ~otec t ion  
vovided for gar tank. More protection inus) be ;xovided 
aguinrt gar tank puncture. 

Gcdge head reskainl lessened rearward head robtion, thereby 
reducing neck in jury poten)r'ul. 

both Toyc.i~ doan hod severe interference flts ,:fter coJlision. 
This cand~tion could hamper egress and ex)rtc~tiorr, snd i s  
undesirable. Soot  mrt mainfain heit  operabit ity . 
S d g e  laft dwc h d  interference fit as a result of ram impact. 
This csndition produces difficult egress and sxtricuticn. 

Wo guardtail or arlequab containment device w ~ s  provided 
o t  edge of freeway even hwgh embmkmant has sr slope of 
2 : i .  AASHC poiicy is to povide such pokction fcr sfopes 
steeper k a n  4:1 (AASHG ,. Policy on Geometric Design c f  
Wurai Highwclys, 1965, Page 24L.) 
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Vehicle #I, Toyota Occupant Position, #I Driver 

2.2 Medical Factors 

2.2.1.1 Psychological 

2.2.1.1,l Behavioral characteristics: T h i s  i s  a young, recently 
married rauteman for a potato chip company. He has no formal driver !raining. He 
has a clean driver record since 1964; prior to his he had a few minor motor vehicle 
offenses. He i s  having some financial difficulty, but in all other respects, the results 
of our investigation are negative. Specific driver characteristics are not known, though 
we are not impressed w i i h  any aggressive cr antagonistic patterns of personality. 

2.2.1.1.2 Activity prior to impact: Driving approximately 25 
minutes on the way to work early i n  the morning. Was talking to otber occupant. 

2.2.1,1.3 Intentions: Rocetd to work in  curb lane of a busy 
freeway. 

2.2.1.1.4 Attempted maneuvers: None known 

2.2.1.2 Pahalogic: None known 

2.2.1.3 Physiologic: None known. Possible distraction by conversation 
w i h  occupant #2. 

2.2.2 Collision: Severe injury including dislocation - fracture of the right hip. 

2.2.3.1 Emergency medical treatment: ------ 
2.2.3.2 Medical care: Examined, treated, and released from local 

emergency medical care faci l i ty  wi thou, known comp l icatioas; prolonged recovery 
period at  home anticipated. 

2.3 Kinematics and injury production 
(See section 5.1 fa medical report forms) 

Kinematics 

Upon impact t h i s  unresirained occupant moved fawmd and slightly to the left, 
his knees contacting the lower one tbird of the insttument panel. This contact defamed 
the instwrnent panel, but he sustained no injuries to the knees. Due to the angle of his 
h igh,  the right knee contact caused h e  right hip to dislocate, His torso siruck the 
steering asr,embly, leaving a fabric burn and dislodging the steering wheel pad, but he 
sustained nlo injury as a result. 



Vehicle # I ,  Toyota Occupant position # I ,  Driver 

2 , 3  Kinematics and injury production (continued) 

Due to the underride nature of h i s  coll ision fcr the Toyota, the driver's movement 
toward h e  front was also upward relative ta the vehicle. As a result his head struck 
the sun visor/windshield header area, causing the concussion. As his head rotated down- 
wards along the plane of h e  windshield glass, the right supraorbital rim in juries resulted. 

Vehicle *I,  Toyoto Occupant position it2 , Right Front 

2.2 Medical Factors 

2.2.1.2 Pahologic: None known 

2.2 .I . 3  Physiolcgic: None known 

2.2.2 Collision: Subject sustained a moderate level of i n  jury focusing on the 
head and was otherwise essentially uninjured. 

2.2.3.1 Emergency medical treatment:---------- 

2.2.3.2 Medical care: Subject treated at  local emergency care facil ity 
and discharged wi thcu t any known complications or sequal ae . 
2.3 Kinematics and injury product ion 

(See section 5.1 for medical report forms) 

Kinematics 

As the frontal impact occurred, t h i s  unrestrained occupant moved fcrward in a 
seated posture, Due to the underride nature of he collision for the Toyoia, his movement 
was also upwards relative tc he vehicle, His lower legs struck the package tray and 
lower one third of the instrument panel, defcrming the panel and causing p i n  to the legs. 
His head moved into the right sun visor, defcrming the visor and casing the concussion 
and facial injuries. His shoulder struck h e  A-pillar, causing the pain and tenderness there. 



U.C. 1265 D 

Vehicle 1, Toyota 

3. VEHICLE FACT'ORS 

3.1 Vehicle history (design, maintenance, etc.) - 
Subiective report on vehicle -- Source: Driver - 

Last inspecfion PJone - Miles driven since last inspection --------- 
Inspection history ------- - 
Vehicle maintenance history Subject states does own maintenance: oi l  change every 6,000 miles, 

and says vehicle requires no lubrication, Had sutety check made at 
Vehicle defects rqone about 3,000 miles. - 
Vehicle accident hiistay None 

Vehicle ownership history Sole owner 

0 ther 

TRG investigator's report M vehicle 

The Toyata station wagon appeared to be i n  good condition a t  h e  time of the col- 
l ision. It i s  not believed h a t  vehicle facton connected w i h  t h i s  vehicle played any 
part i n  the collision causation. 

3.2 Collision perfcrmance 

The hood I(atch was damaged and released as a result of the collision. The left  hood 
hinge wus ex~emeiy  damaged, and separated. The right hinge was severely damaged, but 
did not separakt, The reur of the hood buckled, and the hood elevated and moved rearwards, 
contacting the windshield but not penetrating it. The reorward potiion of h e  hood pre- 
sented a potentially dangerous in  jury producing surface to the occupants. Due to the under- 
ride nature of the coil ision, however, their motion was upwards relative to the vehicle and 
as a result they did not strike the windshield in  he area of he rearward hood position. 
This mode of hood collision performance i s  highly undesirable and should be eliminated. 

There was slight shear capsule separation and energy-absorbing device compression in 
the steering asstsrnbly. The steering pad was cracked and dislodged. Ihe steering assembly 
apparently perfcwmed adequately, not causing any iniuries tu the driver. The lef t  seat 
adjusior allowed slight motion of the le f t  seat during the collision. 

h e  driver's and right front occupant's concussions were sustained as a result of contacting 
the sun v isa and windshield header area. 
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CASE #50 
UM- 1307-77 

Case Vehi cle ( A )  : 1976 Ford 
Type : Courier , Pi ckup 
Driver: 30-yrs ., Ma1 e 
VDI : Q2-RYAN- 7 

S i  tua t i  on 

 was Christmas eve of '76 a b o u t  55 afrer nine. The driver of the 

Courier had been partying for some time before he ran off southbound Grove 

Road, 'a 4-lane blacktop arterial  road through an apartment area southeast 

of Ypsi lanti . The case vehi cle ( A )  was traveling a t  an unknown speed 
3 when i t l e f t  the roadway and then struck a 9 inch diameter s tee1 gas 

4 line vent pipe w i t h  i t s  right side. The impact speed could no t  be 

estimated. 

Exteri or Damage 

There was very extensive damage t o  the right side and  cab of the 
5 case vehicle ( A )  where the maximum crush was about  45 inches. The main 

6 penetration began a t  the right A-pillar and drove into the header smashing 

the windshield and separating the upper A-pi l l a r .   h he right front 

fender was smashed and the right wheelbase was reduced about 3 inches. 
9 8 ~ h e  right A-pi 1 la r  was separated and  the Courier apparently ro1 led 

slightly t o  the right as the pole pocketed in the header and roof. 'O~he 

right door was crushed by the pole ''which helped deform the right 8-pi 1 l a r  

caus i.ng i t t o  parti a1 ly separate. Due t o  cab deforrna t i  on the rear of  the 
3 

cab and  backlight header were damaged, b u t  there didn' t  appear t o  be any 

damage t o  the cargo box. 120n the l e f t  side there was some induced damage. 

The impact had damaged the cowl mounted hood latch causing i t  t o  release 

allowing the rear hood edge t o  elevate, b u t  i t  i s  unknown i f  i t  contacted 

the windshield. 13~he  l e f t  wheelbase was increased a b o u t  2 inches. Impact 



- 2- 

1 
frorn the right side forced the seat i n t o  the l e f t  door, b u t  the door 

l a t c h  d i d  n o t  appear damaged, however, i t  is  unknown  whether the door 

popped open or no t .  '"he l e f t  upper 8-pi l l a r  was damaged and  parti a1 ly  

separated a t  the deformed roof side r a i l .  

Occupant Ki nemati cs - 
15rhe driver was unrestrained and upon impact moved forward and to 

the right, however, the windshield header was being driven rearward as 

the pole was penetrating the right side of the pickup. The driver conta,cted 

the steering wheel and column ,probably contacted the instrument panel and 

appe~ren tly was struck by the header ,windshield and pole. 

In teri or Damage - 
There was extensive damage t o  the right side of the cab, b u t  only 

moderate damage on the l e f t  side. %he steering wheel was slightly 

defc~rmed by the driver, b u t  there was no energy absorbing device a n d  

17i t i s  unknown i f  there was any change in the verti cal column angle t h a t  

measured about  34 degrees. ''The l e f t  upper A-pi l l a r  and  roof side rai 1 

were separated and ''as stated earlier the l e f t  door interior was damaged 

by the seat. 'O~he instrument cluster was damaged and  rotated upward and 

the driver may have contacted the damaged lower panel or under panel structui s 

'lThe right side impact pushed the instrument panel rearward, the rear view 

mirror was damaged and "i t  i s  uncertain i f  the driver contacted the damaged 

glove box area. 23~here were five carpenter's circular saws on the floor 

in tbe front right area where the floorpan and firewall were crushed. 2 4 ~ h e  

right upper A-pillar, right door and 8-pillar were crushed into the right 

end of the seat damaging the cushi on and backrest. This force damaged tine 

adjusters and *'the le f t  end of the seat t h a t  was jammed i n t o  the le f t  door. 



Occupant Injuries 
26 

The dri ver sustained the injuries shown i n  the attached table: 
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COLLISION SKETC 

Based on Information From % L 
1 

1. Draw h . m  l inn to Show higkwav detail 
et the J D C S ~ J O ~  of colliron. 

2. Give nanu of s i rHn m d  highways and US, 
State me Interrtaca Rouce numbrrc, i f  anv. 

3. lant i ly  ~ I I  ob~wt r  in ILetch. Caw veh~clr 
should alwmys b. I a t ~ l o d  "A': Time 
muenco nummn may D. add- 
I*.&, A t ,  A21. 

4. Include dimentiom whrn podMa.  

4 4 

I , INDICATE NORTH 
I 

I BY ARROW 
I 

' \ / I  
I 1  

I t  

I ' i t  I / 
I 1  ) I 4  ( , 1 1 )  , / ' I I  

DESCRIBE COLLISION EVENTS fa& d&.,&'d~ 

INFORMATION SOURCES: 

( A n ~ h  Pollee Rtport) 

COMMENTS (Include 3rd vehic fe speed estimate) 

1 ESTIMATED BY: I I 1 I ESTIMATED BY: 1 I I - J 

A t  FIRST Impact A t  FIRST Impact - - - 75.77 
ESTIMATED BY ESTIMATED BY 

CASE VEHICLE 
ESTIMATED SPEED' (MPH) 

PRIOR TO IMPACT 

I L 1 I f  
~ N D  OF CARO 01 'IF SPEEDS A R E  UNKNOWN. ENTER 999: (888) f o r  Other Vehic le  "not appl icab l  eW 

PUNCH 
CODE 

. s ' s s  - 1  

CARD 
COL. 

72-74 

PUNCH 
CODE 

ESTIMATED SPEED* IMPHI 

PRIOR TO IMPACT 

CAR0 
CO L. 

OTHFR VEHICLE 



CASE #!:I 

CASE SUMMARY 

(CarfTrai n Intersecti on-Type Col 1 i s i  on)  

IDENTIFICATION 

The coll ision occurred a t  a rail road crossing on North 
Morgan Road in a. rural area o f  Oklahoma City, Okl  ahoma. I t  occurred 
a t  1538 hours on a Wednesday, June 6 ,  1973. I t  was an intersection- 
type collision i n  which a car violated flashing red signal lights and 
sounding be1 1s a t  a rail mad crossing and impacted a train on the 1 e f t  
side. The car was headed north on Morgan Road and the train was headed 
we:jt across Morgan Road when the collision occurred, The col1 ision 

property damage and injury w i t h  an overall AIS Injury Severity Code 

of 8. 

AMIB I ENCE 

The collision occurred on a clear day, w i t h  temperature 83' 

F, relative humidity 31% and a 6 mph north wind. There had been no 
precipitation for over 24 hours, The roadway was dry and clear with 
an estimated coefficient of friction o f  0.65. The t raff ic  was light 
and the skies were clear. 



HIGHWAY 

North Morgan Road is  a north-south thoroughfare on the 
north-west side of Oklahoma City, I t  is  a four-1 ane, undivided, un-  
1 imi ted access roadway 52 feet wide with an asphal t surface. The 
street has a normal crown and i s  on 0.2 per cent upgrade near the 
railroad crossing. The street has 10 trees and/or poles per k mile. 
There have been three accidents near this location in the past 6 

months. 

TRAFFIC CONTROLS 

The lega7 speed limit on North Morgan Road is  65 mph . 
Lanes No. 1 and 2 are separated by broken white lines, The center 
1 ine i s  a double yellow 1 ine and Lanes No. 3 and 4 a r e  separated by 
broken white lines. The railroad crossing was equipped w i t h  canti- 
1 evered function1 ng red f l  ashi ng signal 1 i gh t s  and be1 1 s , facing both 
north and south bound traffic on North Morgan Road. The train was 
traveling a t  i t s  7egal speed crossing North Morgan Road which is  30-35 

mph. 

VEHICLES 

Vehicle No. I was a 1973 Toyota Corona Del uxe Wagon &door 
sedan, soft  green. The odometer reading was 2,548 miles. The vehicle 
was equipped w i  t h  manual steering, manual transmi ssion , drum-type 
brakes and ai r condi ti oner. Padded components i ncl uded door panels , 
armrests, A-pillars, instrument panel and sun visors. Restraint 
systems included lap and upper torso restraints and head restraints 
a t  the outboard front seating positions and an energy-absorbing s teeri ng 

column. This vehic7e appeared we71 maintained. After Vehicle No. 1 

impacted the train, the front wheels were locked a t  an angle t o  the 
l e f t  causing i t  t o  rotate as i t  was pulled by the train for a short 
distance and then rol led down the rail road embankment. The primary 



impact was t o  the front right and secondary impact was the rear right 
sicle. Primary Vehi cle Deformation Index was 02-FDAW-4 and Secondary 
Deformation Index was 03-WAN-3. Estimated repair cost was in excess 
of $2,000 or total cost. 

Vehicle No. 2 was a Rock Island, 300 Freight Train which 
Veh~icle No. 1 struck 20 feet behind the engine. The estimated property 
damage t o  Vehicle No. 2 was only $15.00. No attempt was made t o  gather 
further i nfomati on on this veh i c1 e . 

Vehicle No. 1 - Driver No. 1.1 was an  18-year-old female, 
64 inches ta? 1 , weighing 125 pounds. She had a va1 id Oklahoma driver's 
1 i c:ense wi t h  no restrictions and she had received driver ' s trai n i  ng . 
Driver No. 1.1 had one accident within the l a s t  five years. She was 
the! only occupant in her vehicle and was kill ed as the resul t of the 
crash. I t  was learned from a subsequent interview w i t h  a friend that 
Driver No. 1.1 disliked d r i v i n g  in rain or snow and preferred t o  have 
a passenger while d r i v i n g  a t  n i g h t .  I t  was also learned from the 
friend that Driver No. 1. I tended t o  be a careless driver and was 
particularly depressed a t  the time o f  the accident. 

Driver No. 1.1 had more than one year of dri v i  ng experience 
averaging approximately 1,250 miles per year, Her trip plan was from 
work t o  home, leaving work about  1530 and expected t o  arrive home 
around 1600 haurs . The driver was not familiar w i t h  the accident 
vehicle since she had driven i t  only 60 miles and previously owned 
a I971 Maverick. She was however, familiar w i t h  the route and traveled 
i t  daily. Driver No. 1.1 was in excellent physical condition and 

was; not taking any medication. She was not dranking aicohol and was 
nol: using available restraints. She was pronounced DOA a t  Baptist 
Menlorial Hospital . The overall AIS Injury Severity Code was 8. 

Vehicle No. 2 - (Freight Train) - Driver No, 2.1 was a 
49--year-old male. No attempt was made t o  get any further information 



on this individual as his motor vehicle experience was not relevant 
to his job as an engineer of the train. Therefom, no follow-up 
interview was conducted w i t h  h i m .  

RELEVANT STANDARDS 

The following Highway Safety Program Standards (HSPS) and/or 
Federal Motor Vehicle Safety Standards (MVSS) were relevant to this 
case : 

HSPS No. 4 - Driver Education. A1 though this driver had 
compl eted driver' s education, i t  appears that her dri v i  ng habi t s  
were not as ski1 lful and as safe as they should have been t o  avoid  
such an accident as the one i n  which she was involved. 

HSPS No. 13 - Traffic Control Devices. This driver failed 
t o  heed t o  t ra f f ic  signals in warning of oncoming danger. 

FMVSS No. 105 - Hydraulic Brake Systems - Passenger Cars. 
I t  is possible this standard was not net by this vehicle. The skid 
marks indicate the differentia? braking w i t h  the right side holding 
we1 1 and the l e f t  side leaving 1 i g h t  intermittent skid marks. 

FMVSS No. 205 - Glazing Materi a1 s . The intent of this 
standard was probably met since the driver d i d  impact the windshield 
w i t h  great force but was not ejected. However, she did received head 
1 acerati ons . 

FMVSS No. 208 - Occupant Crash Protection. The driver o f  

Vehicle No. 1 was not using the available restraints system. In this 
case, the use of avai 1 able restraints woul d have reduced the severi t y  

of the injury. 
MVSS No. 212 - Windshield Mounting. The intent o f  this 

standard was met i n  that the occupant was not ejected through the wind- 

shield and the windshield d i d  remain in place through the crash. 
FMVSS No. 216 - Roof Crash Resistance. The roof d i d  no t  

cot 1 apse a1 though i t bent i nward somewhat making passenger compartment 
dimensions a1 t e r  only sf ightly . 



DESCRIPTION 

Pre-Crash 
Vehicle NO. 1 (1973 Toyota) was preceeding north on 

North Morgan Road a t  a witness estimated speed of 50 mph, Vehicle 
No, 2 (Freight-train) was west bound crossing North Morgan Road a t  
a ciriver's estimated speed of 30-35 mph. A11 standard faci l i t ies  
(siigns and signal be1 1s) were in working order when Vehicle No. 1 vi o- 
lated these signals and proceeded to strike the train as i t  crossed 
Molmgan Road. 

Driver No. I. 1 applied the brakes and 1 e f t  79 feet of 
sk-id marks. The right wheels leaving definite marks while the l e f t  
matie 1 i g h t  intermi tent marks indicating differential braking and 

reduced efficiency. I t  appeared that the driver of Vehicle No. 1 

tried t o  avoid the crash by steering t o  the l e f t  in an effort  t o  miss 
t h e  train when she realized she could n o t  cross the tracks before 
the train crossed North Morgan Road. 

Crash 
The front right o f  Vehicle No. I struck Vehicle No. 2 ( t ra in)  

on the l e f t  side 20 feet  behind the engine nose. The train continued west 
and stopped wi th  the 15th car on Morgan Road while Vehicle No. 1 was 
deflected away from the train af ter  traveling a distance of approxi - 
mately 20 feet. Vehicle No, 1 then rolled down the railroad embankment 
Yi feet below i t s  previous resting place. The vehicle rotated in 
direction as i t  ro1 led down the embankment assuming a final resting 
position o f  180' from the direction o f  train travel . Vehicle No. 1 was 
travel ing a t  an estimated speed of 25 mph when i t  struck Vehicle No. 2 
which was traveling a t  i t s  legal speed o f  30-35 mph. Driver No. 2.1 

was not injured and Driver No. 1.1 was DOA. The AIS Injury Severity 
Code was 8. 

Pos t-cras h 

Vehicle No. 1 came t o  i t s  final resting place 180' f r o m  the 



d i  recti on of the train travel . Vehicle No. 2 stopped 15 cars down 
the track from impact. Driver No. 1.1 was pronounced DOA and Driver 
No. 2.1 was not injured, Vehicles were removed w i t h i n  30 minutes 
af ter  the collision and no citations were issued. 

CAUSAL FACTORS AND RECOMMENDATIONS 

MATRIX CELL EXPLANATION 

(Accident Causation) 

Driver of Vehicle No. 1 d i d  not stop for red- 
1 i g h t  a t  rail  road cmssi ng. Driver judgment 
error. (definite) 

The right wheels of Vehicle No. 1 had 79 feet 
of definite skid marks before impact whereas 
the l e f t  wheels had light intermittent skid- 
marks g i v i n g  a possible reason of why the 
vehicle was not stopped before hf t t i n g  the 
train. (probable) 

As a result of  ini t ia l  impact and the degree 
of front-end crush the driver lost  control 
of the vehicle. (definite) 

(In jury Causation) 

Driver was n o t  using available lap and upper 
torso restraints , fl  ai 1 ed about w i  thi n the 
vehicle, and was partially ejected through the 
window. Use of restraints woul d have prevented 
fatal injury . (definite) 

Occupant str ike points were identified on the 
r i g h t  side o f  the windshield, These contacts 
resulted i n  scalp lacerations which bled pro- 
fusely. (definite) 

The driver was ejected through the right front 
window and was hanging from the window as the 
vehicle roll ed over her causing crushing i n the 
chest and head area. Glass strong enough t o  
survive roll over probably woul d produce severe 
or fatal head injury. (probable) 



(Post Crash Factors) 

The ambulance response time was considered 
very good. The driver i s  be1 i eved to have 
died instantly. 

(Recomendati ons ) 

Driver No. 1 ' s  disregard for t raff ic  control 
signals are indicative of t raff ic  behavioral 
tendencies for which there i s  no control . The 
disregard for the signals could have been a 
judgment error. The error could have been 
influenced due to the phsychological state of 
the driver w i t h  boyfriend problems, I t  appears 
from the condition of the car, i f  the driver 
had on available restraints, she would have 
been injured b u t  not fatally. Some testing 
method should be devised t o  detect these 
dri vem . 
I t  should be watched very closely t o  see i f  
there are addi tional accidents reported i n 
which 1973 Toyota's a r e  not  giving proper 
braking performance. 

Additional effort should be made t o  get the 
driving pub1 i c to  wear avail able restrai n t  
systems, i n  the pre 1974 model cars. This 
case clearly demonstrates that had the dri ver 
been wearing the avai 1 abl e res trai n t  sys terns 
she probably would have survived since the 
vehi c1 e he1 d i ts shape amazi ngly we1 1 consi deri ng 
the severe impact. 



North Morgan Road 
(65 mph) 

F l a s h e r  & Bell 

F1 as her & Be1 1 

Stand ing  Vehicle 
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-LR.R.  689' 
From POI 



CASE #58-59 

CASE SUMMARY 

Fatal , Two-Vehi cl e Head-On Co1 1 i sion 

Case No. UTAH-74-1 98 

IDENTI FICAliION - 
Coll ision occurred on 1-1 5 a t  mi 1 epost 337.8; Murray, Utah; residential 

area; involved 1972 Chevrolet Blazer K-5 and 1972 Datsun; occurred Monday, 
September 9, 1974; 2250 hours; injury severity: AIS-7. 

AMBIENCE 

Dark; temperature 71 O F ;  re1 ative humidity 34 percent; wind from southeast 
a t  nine mpt~; good visibil i ty;  dry roadway surface; estimated coefficient of 
friction 0.7 to 0.8. 

HIGHWAY 

Interstate 15 major arterial route; straight; 36-feet wide plus safety 
shoul ders; three 12-foot wide lanes; depressed soil median; asphal t i c  concrete 
shoulder; 1 ongitudinal slope near zero; sides slope down 0.03 feet  per foot 
away from inside edge; no accesses, poles, or trees. 

TRAFFIC CONTROLS - 
Speed limit posted a t  55 mph maximum, 45 mph minimum; white dashed lane 

1 ines; sol i d  ye1 Tow l e f t  pavement edge 1 ines; a1 1 clearly visible; t ra f f ic  guide 
sign for northbound t raff ic  demarks exit. 

VEHICLES 

Vehicle No, 1 : mu1 ti purpose whi te/orange 1972 Chevrol e t  Blazer K-5 two- 
door uti ' l i ty vehicle; odometer reading: 62,135 miles; l a s t  inspected March 1974; 
power steering and brakes, 4-wheel drive manual transmission; padded upper panel 
and sun visiors, lap restraints for front occupants only; nonoriginal mag-type 
steel wheel s ; good mechanical condition; received 29-inch maximum rearward crush 
of l e f t  front corner; entire front end shifted 18-inches t o  l e f t ;  l e f t  fender 
crushed rearward; hood buck1 ed 12-inches upward; windshi el d popped out; right 
front wheel dent and pushed rearward; damage t o  undercarriage and engine cornpart- 
ment; occup~nt compartment not reduced i n  size; CDC: 11 -FYEE-2. 



Vehicle No. 2 :  subcompact blue 1972 Datsun 510 four-door sedan; odometer 
reading: 28,073 miles; last  maintenance December 1973 a t  21,259 mi 1 es; manual 
steering, brakes and transmission; padded instrument panel and sun visors; 1 ap 
restraints for a1 1 seating positions , upper torso and movable head restraints 
for front outboard positions; good mechanical condition; damage t o  l e f t  front 
end crushed 20-inches rearward along l e f t  side w i t h  18-inches maximum crush a t  
l e f t  B-pill ar area, continuing toward C-pi1 lar;  1 ef t  doors badly damaged; entire 
front end shifted 13-inches t o  lef t ;  hood displaced rearward contacting b u t  no t  
penetrating windshield; hood buck1 ed 15-inches upward, roof buck1 ed 13-inches 
upward; back1 ight came off i t s  mountings; l e f t  front wheel and undercarriage 
damaged and pushed rearward; occupant compartment reduced in size ; steeri ng 
wheel bent and cracked, instrument panel damaged and displaced t o  right; l e f t  
front seat bent and displaced rearward; engine compartment reduced in size and 
damaged; CDC: 09-FYAW-6. 

OCCUPANTS 

Driver, Vehicle No. 1 : 23-year-old married male, 5-feet 7-inches t a l l ,  
150 pounds; driving seven years, 15,000 mi1 es per year; en route t o  downtown 
area; no driver's education; familiar w i t h  vehicle-and route; post-collision 
blood/ alcohol tests showed a 0.25 t o  0.27 B/A; not  wearing available restraints; 
suffered smal f 1 aceration on forehead, ruptured blood vessel s of nose, minor 
bruises on right arm and leg; injury severi ty:  nondangerous , moderate ( A I S - 2 ) .  

Driver, Vehicle No. 2: 18-year-old sing1 e female, 5-feet 2-inches t a l l ,  
105 pounds ; probably two years driving experience; h i g h  school driver's education; 
en route t o  residence dormitory from sightseeing i n  Salt Lake City; coll ision 
occurred 40 miles from destination; familiar w i t h  vehicle, probabiy f i r s t  time 
on route; no t  wearing avail abl e restraints ; suffered fatal injuries : excori a- 
tions and abrasions l e f t  side o f  face, arms, chest, abdomen, and legs, measuring 
one t o  five inches in I ength; contusion, compression, 1 acerati o n ,  hemorrage of 
brain; mu1 t ip le  lacerations of 1 iver; 1 acerations and fragmentation of sp1 een; 
hemorrage o f  pleuras; compl ete  transection-amputation of 1 ower 1 eft  1 eg ; fractures 
of right temporal, cervica? vertebrae C-1 and C-2, l e f t  ribs 2nd t o  9 t h ,  right 
wrist, both femurs, l e f t  tibia and fibula, l e f t  humerus, right radius, ulna and 
wrist; injury severity: fatal (AIS-7). 

Right Front Passenger, Vehicle No. 2: 19-year-old single female, 5-feet 
6-inches tall  , 125 pounds; n o t  wearing available restraints ; suffered 5-inch t o  
14-inch 1 acerations' of  face, mu1 t i  pl e-abrasions t o  face, 1 1 /2-inch 1 aceration 
of knee, fractures of nasal bone, l e f t  maxi1 la ,  right humerus and le f t  femur; 
injury severity: nondangerous, severe (AIS-3). 

STANDARDS 

The following Highway Safety Program Standards (HSPS) and Federal Motor 
Vehf cle Safety Standards (FMVSS) were relevant t o  this case: 



HSPS 8 - Alcohol in Relation t o  Highway Safety - driver of Blazer 
had 0.25 to 0.27 B / A  

HSPS 12 - Highway Design, Contruction and Maintenance - Blazer crossed 
median into opposite t raff ic  

FMVSS 203 - Impact Protection for the Driver from the Steering Control 
System - Passenger Cars - driver of Datsun injured due t o  
contact with steering wheel 

FMVSS 205 - Glazing Materials - Passenger Cars - rear edge of hood 
penetrated windshield of Datsun 

DESCRIPTIOIY - 
Pre-Crash Phase: Blazer (vehicle no. 1)  northbound in center lane (lane 

no. 2 m t - 1 5 ;  passed vehicle of witness a t  approximately 65 t o  70 mph; cut 
into inside lane (lane no. 3 ) ;  continued in inside lane swaying from side t o  
side; Blazcsr's l e f t  t i res  skidded 117 feet; Blazer swerved l e f t ,  crossed 
depressed rnedian into l e f t  lane of opposite southbound t raff ic  i n  front of 
Datsun (vehicle no. 2)  a t  47 mph; Datsun southbound in center lane (lane no. 2 )  
of  1-15 a t  approximately 55 mph; driver swerved right 20 degrees and tried t o  
stop, slowing to 50 mph. 

Crash Phase: l e f t  front corner of Blazer impacted l e f t  front corner of - 
Datsun overriding i t  over 1 e f t  fender and along 1 e f t  side; Blazer deflected 
eight degrees, traveled approximately 50 feet  t o  final position i n  right 1 ane 
of 1-1 5 southbound, facing north ; Datsun rotated 180 degrees countercl oc kwi se, 
traveled 20 feet ,  came t o  rest  i n  4500 South on-ramp lane, facing northeast. 

Driveir of B1 azer thrown forward by impact, probably impacting rearview 
mirror and windshield, then thrown onto floor pan area where he was found unccrn- 
scious; driver of Datsun thrown toward l e f t  front corner, impacted steering 
wheel and windshield, l e f t  leg pinned between seat and l e f t  door and other parts, 
came t o  rest  in original seating position; right front passenger thrown forward 
and l e f t ,  impacted windshield and instrument panel, came to rest  in original 
seating position. 

Post-Crash Phase: passing motorists he1 ped occupants ; a1 1 occupants 
r e m o v ~ o m  vehicles, given f i r s t  a id  and taken t o  hospital i n  ambulance; driver 
of Blazer not admitted t o  hospital; right front passenger of Datsun admitted; 
driver of Datsun taken t o  medical examf ner ' s for autopsy; pol ice, arnbul ance, 
f i r e ,  and rescue services were prompt and effective; t raff ic  control led around 
scene. 



CAUSAL FACTORS AND RECOMMENDATIONS 

Matrix Cell 
(*i ndi cates a 

Expl anation 

positive factor) 

ACCIDENT CAUSATION FACTORS 

Primary or Principal Cause (s ) 

Blazer lef t  roadway and crossed divider 
into opposite t raff ic  (definite) 

Driver of Blazer was unable t o  control 
vehicl c (deiini t e )  

Severity Increasing Factors 

Driver of Blazer did not attempt t o  stop 
or redirect vehicl e (definite) 

Driver of Datsun attempted t o  evade col t i -  
sion by braking and steering (definite) 

Re1 evant Conditions 

Driver of Blazer was intoxicated (0.25 t o  
0.27 B/A) ;  this condition probably affected 
his driving capabil i t ies  (definite) 

The highway depressed median did not 
redirect Bl azer (prababl e) 

INJURY CAUSATION FACTORS 

Driver of Blazer was not wearing available 
restraints which could have reduced his 
injuries (possible) 

Occupants of Datsun were not wearing 
avai 1 abl e restraints whi ch cod d have 
reduced their in juries ( probabl e )  

Datsun ' s occupant compartmen t reduced i n 
size allowing penetration (definite) 

Windshield of Datsun a1 lowed penetration 
by rear edge o f  hood (definite) 



POST-CRASH FACTORS 

Pol ice, ambulance, f i r e  and rescue services 
were prompt and effective (definite) 

Passing motorists he7 ped extricate occupants 
(definite) 

RECOMMENDATIONS 

Implementation o f  HSPS 8 (Alcohol in 
Re1 ation t o  Highway Safety) to  prevent 
intoxicated persons from d r i v i n g  

Highway dividers should be designed t o  
effectively redirect any vehicle t o  prevent 
i t  from entering opposite t ra f f ic  

Use of lap and shoulder restraints should 
help reduce or prevent injuries 

Design of vehicl es t o  prevent reduction 
in s i z e  o f  occupant compartments i s  highly 
recommended 

Teaching techniques t o  educate dri vers t o  
avoid collisions i s  recommended - in this 
case the driver o f  the Datsun could probably 
have avoided the collision had she swerveti 
l e f t  i n t o  the l e f t  lane or the divider 
instead of swerving t o  the right 





Occupant 1r1 juri es 

The dviver of the Blazer received minor injuries. They consisted of a small 
1 aceration on the forehead, rupture of blood vessels in the nose that required 
packing, anid minor bruises on the right arm and leg. He d i d  n o t  receive major 
f i r s t  a i d  a , t  the hospital emergency room and was n o t  admitted. A la ter  examin- 
ation by his private physician discovered the ruptured vessels and bruises (se'e 
Figure 9 ) .  

VEHICLE'NO. 2 - 1972 Datsun 51 0 four-door sedan 

Exterior Damage 

Damage to this vehicle was concentrated along the l e f t  side of the vehicle 
starting a t  the l e f t  half o f  the front end and continuing along the l e f t  side. 
The front end was crushed 20-inches rearward and the l e f t  side showed a maximum 
crush of 18-inches located a t  the l e f t  B-pillar area. The entire l e f t  side was 
crushed rearward up to the C-pillar area. The l e f t  doors were badly damaged and 
almost came off their  mountings. The entire front end was shifted 13-inches t o  
the lef t .  The right door could n o t  be completely closed. The entire rear end 
was shifted slightly upward. The hood was buckled 15-inches upward and was 
displaced rearward contacting the windshield and penetrating i t .  The roof was 
buckled 13-winches upward. The backlight came off i t s  mountings. The l e f t  front 
wheel was damaged and pushed rearward. The front undercarriage was also damaged 
(see Figures 10, 11 , 12 and 13). 

Interior Damage 

The occupant compartment was greatly reduced in size. The steering wheel 
was bent and cracked, and the instrument panel was damaged and displaced t o  the 
right. The l e f t  front seat was bent and' displaced rearward. The engine compart- 
ment was reduced in size damaging most of the components. 

Occupant l~t jur ies  

Driver 

Injuraies to the driver of the Datsun were fatal .  Death was a result of 
multiple injuries which included: 

External 111 juries 

The superf i cia1 excoriations and abrasions of the skin, measuring betweerr 
one t o  five inches in length, included: 

(1) the l e f t  side of the face 
( 2 )  arms 

(a )  the l e f t  del toid region 
(bj lower one-third of the l e f t  arm 
(c)  posterior aspect o f  both arms and forearms 
(d )  posterior aspect of both hands 



Figure 1 1  - Overall view o f  damage to 1 eft side o f  Datsun. 

Figure 12 - Overa77 view o f  damage to r i g h t  side o f  Datsun. 



Figure 13 - Close-up showing penet ra t ion  o f  windshield by 
rear edge of hood. 



( 3 )  chest 
( a )  anterior aspect of the l e f t  precordial region 
( b )  l e f t  costal margin 

(4)  l e f t  abdomen 
( 5 )  upper third of right leg 
( 6 )  lower one-third of  l e f t  leg 
( 7 )  dorsum ,of bo th  feet  

The areas of ecchymoses vary between one t o  10 inches in the greatest 
diameter. They include: ' 

(1 ) anterior aspect of the chest immediately below the right breast 
( 2 )  anterior aspect of l e f t  hemithorax between the 5th and the 12th 

ribs anteriorly 
(3) both thighs anteriorly and posteriorly 
( 4 )  upper third of the r i g h t  leg and the lower th i rd  of the l e f t  leg 

(see Figure 14) 

Internal In juries 

There are diffuse cerebral contusions w i t h  compression and laceration of 
the cerebra1 substance a t  the level of the l e f t  frontal and 1 e f t  temporal lobes 
w i t h  penetration through the gray and white matter of numerous particles of 
fractured l e f t  temporal tjone, which are found imbedded deeply within the brain 
substance; diffuse subdural hemorrhage involving the frontal, parietal and 
occipital regions of the brain bilaterally; mu1 tip1 e lacerations of the 1 iver ; 
fragmentation of the spleen; diffuse hemorrhages of the pleura in b o t h  lungs 
(see Figure 15). An autopsy was performed on this  driver. 

Skel eta1 Injuries 

There was a comminuted fracture o f  the skuTl involving the l e f t  temporal 
bone, 1 e f t  ha1 f of the frontal bone, l e f t  half of the occipital bone and r i g h t  
temporal bone, In the fractured area to  the l e f t  of the midl ine the sku11 i s  
depressed wi t h  an inward angul ation compressing the adjacent 1 e f t  cerebral 
substance; fracture dislocation o f  the cervical vertebrae a t  the level o f  C-1 
and C-2; mu1 t i p l e  fractures of the anterior l e f t  ribs from the second to the 
9 t h  .rib a t  the level gf the mid-clavicular line; complete transverse fractures 
of the right wrist, of bo th  femurs a t  the level of the upper t h i r d  on the right 
and mid t h i r d  on the l e f t ;  open fractures of the l e f t  t ibia and fibula a t  the 
leyel of the mid third w i t h  complete transection of the ar ter ies ,  veins, nerves, 
soft  tissues and skeletal muscles. The severed leg i s  held on by a t h i n  s t r ip  
of ecchymotic skin, otherwise there i s  an almost complete amputation of the 
1 e f t  1 eg a t  thi s 1 eve1 ; camp1 e te  transverse fracture of the l e f t  humerus a t  the 
level of the deltoid region; double fracture of the l e f t  humerus a t  the level 
o f  mid t h i r d  and r i g h t  wrist (see Figure 16). 



.. I ,  

~ i i w : e  14- External In jury  Diagram, Driver Vehicle No. 2. 
Case No. UTM-74-198 



Figure 15- Internal  Injury Diagram, Driver, vehicle No.2 
Case No. UTAH-7 4-19 8 



Figure 16- Skeletal Injury Diagram, Driver Vehcle 30.2. 
Case No. UTAE-74-198 



R i g h t  Front Passenger 

The right front passenger received severe injuries which included five-inch 
and 14-inch lacerations t o  the face involving the l ips ,  nose, and eyelids, mu1 t ip le  
abrasions t o  face, 1 112-inch laceration t o  the right knee; fracture of nasal 
bone, and l e f t  maxilla; closed fracture of the right humerus; mu1 t ip le  fracture 
of 1 e f t  femur (see Figure 17). She was taken t o  the hospital and admitted for 
treatment. 

Re1 evant Standards 

The fol 1 owing Highway Safety Program Standards (HSPS) and Federal Motor 
Vehicle Safety Standards (FMVSS) were relevant t o  this case: 

HSPS 8 - A1 coho1 in Relation t o  Highway Safety 
HSPS 12 - Highway Design, Construction, and Maintenance 

FMVSS 203 - Impact Protection for  the Driver from the Steering Control 
System 

FMVSS 205 - Glazing Materials 

The driver of the Blazer had a 0.25 to 0.27 B/A and had been driving on 
the highway fo r  a distance of a t  least  five m i  1 es. The Blazer crossed the h i q h -  
way depressed median into the opposite t raff ic .  Such medi ans_s,hauld~edi rect- 
vehicles along i t s  center. - --- 

The driver of the Datsun suffered severe internal injuries resulting from 
contact with the steering wheel. The rear edge of the Datsun's hood penetrated 
the windshield. 

Concl usions and Recommendations 

- ACCIDENT CAUSATION 

T h i s  accident was primarily caused by the driver of the B1 azer allowing his 
vehicle t o  cross the highway divider into oncoming traffic.  This driver did 
n o t  attempt to stop or redirect his vehicle in any manner. The driver o f  the 
Datsun attempted to stop and swerved to  the right, The driver of the Blazer was 
intoxicated (0.25 to  0.27 B/A),  a condition which probably affected his driving 
capabi 1 i t i  es . Another re1 evant condition was the effect o f  the depressed median 
on the Blazer's direction o f  travel ; i t  did not redirect the vehicle, b u t  a1 lowed 
i t  to travef across i t  in a straight line. There i s  a probabil i ty that the 
driver did not have any control on the vehicle a t  this time. 

INJURY CAUSATION 
C 

Injuries to  the driver of the Blazer probably could have been reduced by 
the use of the available l a p  restraint. Injuries to the occupants of the Datsun 
were caused by impacts against the interior compartment, and by reduction of 
size and some intrusion i n t o  the occupant compartment. The use of lap and 



Figure 17- Occupant Injury Diagram, Right Front Passenger. 
~ e h i  cle' Na. 2 ,  Case No, UTAB-74-198 



shoulder restraints in addition t o  a noncoll apsabl e occupant compartment structure 
could have reduced or avoided such injuries, The rear edge of the hood was 
displaced rearward due t o  the call i s i  on and .contacted the windshield , penetrating 
in on the l e f t  side. 

POST-CRASH FACTORS 

Pol ice, ambulance, f i r e ,  and rescue services were prompt and effective. 
Passing motorists assisted in checking and extricating the occupants until 
emergency services arrived. 

RECOMMENDATIONS 

The fol lowing recommendations are related t o  the subject coll ision: 

(1 ) Effective implementation by s ta te  governments o f  HSPS 8 (Alcohol in 
Re1 ation t o  Highway Safety) to prevent intoxicated persons from driving. 

( 2 )  Highway dividers should be designed t o  effectively redirect any vehicle 
and allow the driver t a  control it. This will prevent vehicles from 
entering opposite t raff ic .  

( 3 )  Use of lap and shoulder restraints should help reduce or prevent injuries. 

(4) Vehicles should be effectively designed to prevent reduction in size of 
occupant compartments when subjected t o  impacts i n  any direction. 

( 5 )  New teaching techniques to educate drivers how t o  avoid collisions by 
effective use of the hand7 i n g  capabilities of their  vehicles. In this 
case, the driver of the Datsun could probably have avoided the accident 
had she swerved l e f t  into the l e f t  lane or the median, instead of swerving 
to  the right. (See "The Accident Avoidance Potential of the Motor Vehicle: 
Accident Data, Vehicle Handl i n g ,  and Safety Standards ," Third International 
Automotive Congress i n  San Franci sco , Cal i forni a ,  July 1 974) . 



CASE 866-67 

W E  S t .  

IDENTIFICITION - : 
Location : 

~ate/Time.: 

Accident Type: 

Sever i ty  : 

~ ~ I E N C E  : 

Light: 

Weather -. Cloud cover : 

I n t e r s e c t i o n  of a major highway aad gravel 

s i d e  road. 

May 1976, 1705 hours. 

*Car/Car /reat end followed by 

Car/Car/ "L" type c o l l i s i o n .  

AIS l e v e l  6.  

Daylight. 

Clear .. 
Prec ip i ta t ion :  Xone. 

Tenperature : 1 7 ' ~  (64 '~) .  

ReLative Hmfdi  ty: 282. 

Wind: South approx. 20 'm/h (12 mph) , 

Road Cond,ition: we 
ROADJAY : 

Type: 

Orien ta t i an  : 

Lanes: 

Divider : 

Surface: 

Road Edge:: 

V e r t i c a l  

Hcrr izont;rl Uignment: : 

Visibi3.it:y Obstructions: 

Prhary highway. 

Yorthf South. 

Four ( t o t a l  width including shoulders 64 ft.) 

No turning lanes a t  i n t e r s ec t i on .  

None. 

Asphalt,  good conditfoa.  

10 f t .  wide paved shoulder flanked by grassed 

ar ea . 
Level a t  point  or' impact, c r e s t  of bill f o r  

southbound t ra f f ic  . 
St r a igh t .  

Hone. 

Limited, con t ro l led  by s top s igns ,  



CASE SUMMARY (Cont'd.) 

TRAFPI C CONTROLS : 

Speed Limit: 

Road Marks: 

Signals  : 

Signs : 

VEHICLES : 

Description: 

Calour : 

Odometer : 

Weight : 

Transmiss ion  : 

Steer ixg:  

Brakes: 

Tires : 

Front 

R e s t r a i n t s  : 

Sixty-f i v e  mi les  per hour (night time 55 miles) 

per hour). 

Double s o l i d  yellow center  l i n e ,  except where 

gravel road i n t e r s e c t s .  Broken white l a n e  

markings, s o l i d  white shoulder markings, worn 

away a t  in te rsec t ion .  

None. 

Daytime and Nighttime speed l imi t .  

L 

1975 Datsun 

710, 4 door, 

4 Cylinder 

engine. 

Dark green, 

17,317 

2478 

Rear-S tudd ed 

Snow. 

Dash, sunvisors,  

door panels. 

2 l a p  and 

shudder,  

integral type. 

2 

1968 Barracuda 

hardtop, 2 door, 

6 Cylinder engine. 

White. 

65 ,000 .  

2720.  

riutomatic. 

Manual. 

Front-Drum, 

Rear -Drum. 

Ront-Sunnner , 
Rear-Summer , 

2 l a p  and 

shoulder,  

3 

1975 Toyota 

Celica S.T., 2 

door, 4 cy l inder  

engine. 

Burgundy. 

5, 666. 

2482 ,  

Mamr. 
Manual. 

Front-Disc, 

Rear-Drum . 
Front-Radial, 

Rear-Radial , 

Dash, sunvisors,  

door panels. 

2 l a p  and 

shoulder. 



CASE SUMMARY (Cont'd.) 

VERICLES: (Cont'd.) 

Rear 

Res t r a in t s  : 

Standards 

Applicable 

1st. Impact: 

Preimpiac t 
velociqy 

Post-impac t 
ve1ocit.p 

2nd Impact: 

Pr e-implac t 
v e l o c i t y  

Post-Fmpact 
veloci ty 

VDL P r h a r y :  

Secondary : 

Repair Cost : 

In t rus ion :  

Ex t e r io r  Damage: 

. V 1  

2 l a p  

2 

2 l a p  

201 ( i n t e r i o r  202 (head 

paddfna) r e s t r a i n t )  

206 (door 206 (door 

l a t ches )  l a t ches )  

208 ( r e s t r a i n t  208 ( r e s t r a i n t  

system) system) 

212 (windshield 

retention) 

301 (fuel tank) 

55 mpb no r th  S ta t ionary  

35 nph no r th  20 mph north 

2 lap 

206 (doar 

l a tches )  

208 (restraint 

sys t all) 

212 (windshield 

r e t en t i on )  

301 (fuei .  tank) 

Not included 

Not included 

Xut included 15 mph west 50 mph south 

southwest 

12 -FDEK-2 0 2 - W 4  11 -3UV-2 

$3,075.00 $930.00 $4,119.00 

(write-off) (write-off) (wri te-off)  

None None Minor- to  e-pan 

The iinpact resulted ia extensive damage t o  the  f r c n t  

coverbg t h e  e n t i r e  width of the automobile. The 

majority of the damage was above t h e  bunper although 

s l i g h t  frame damage ?as sustabed. The hood was 

t o t a l l y  d i s f igured  and jvmned closed. The major i ty  of 



CASE SUMNARY (Cont'd.) 

VQICUS: (Cont'd.) 

Exter ior  Damage: (Cont ' d , )  

damage was concentrated fn t h e  gr i l l e -headl igh t  area, 

extending on e i t h e r  s i d e  t o  both f r o n t  fenders .  Engine 

cornparmeat damage included the  r a d i a t o r ,  r a d i a t o r  

support ,  f a n  blade, and water pump. The lmpact pushed 

t h e  engine r e a n a r d s ,  s t r e t ch ing  the  engine mounts but 

not  separat ing them. The f i r e n a l l  became indent@ 

s l i g h t l . r u m  t h e  r e a r  of t he  engine. The maximum 

crush was 25 inches. 

The rear qua r t e r  panels were buckled under, reducing 

t h e  trunk l eng th  by 18 inches. There was extensive 

frame damage t o  the rear frame, m s t L y  d i r e c t l y  over 

t h e  heel udIs. The 2 o 'c lock  impact t o  the r i g h t  

front fend= reduced the  engine compartment by 18 inches 

in width and 11 inches in l eng th  and a l s o  .shifted t h e  

whole f r o n t  end t o  t he  l e f t  by 8 inches. Fire damage 

badly d i s f igu red  t h e  exterior of t h e  vehicle .  

The. engine compartment was reduced by 31  fnches in 

length ac ros s  a width of 16  inches. Damage was 

extens ive  t o  t he  b p e r ,  g r i l l e ,  l e f t  headl ight  

assembly, r a d i a t o r  support, r a d i a t o r ,  fan skaud,  and 

water pump. Also t h e  l e f t  f r o n t  fender and inner 

fender skirt were damaged beyond r e p a i r ,  The body 

frame area was pushed back and caused 3 inches  of 

intrusion Fn t h e  f o o t  pedal ares. - 
I n t e r i o r  damage consis ted of a severely sha t te red  

windshield, broken vent cont ro l ,  twisted d r i v e r  ' s 
sunvisor,  indented upper, mid and lower dash panel, and 

glove compartment a r e a ,  The hea te r  duc t s  were d i s -  

lodged. The parcel tray below t h e  glove comparment 



CASE S W f Y  (Cont 'd . )  

VEHICLES: (Cont'd.) 

I n t e r i o r  Damage: (Cont 'd. ) 

VI area was completely deaolished. 

The two-spoked s teer ing  wheel bent severely, t he  

steering column bent upwards by 20 degrees but the 

energy absorbfng device d i d  n o t  telesccpe. The dash 

panel also moved upwards a t  the  po in t  where t h e  

s teer ing  column is attached t o  it. 

DRIVE3 DATA:: 

Occupation: 

Yari t a l  Status : 

Experience: 

Vehicle 

Familiarity: 

Route 

Familiari.ty : 

Driver Ed.uca t ion: 

Defensive Driving 

Course: 

Physical State: 

Psychological 

State :  

The i n t e r i o r  of Vehicle: 2 t as  completely gutted by 

fire, making it impossible to d e t e c t  any damage from 

occupant contact.  

V i s i b l e  i n t e r i o r  damage t o  Vehicle 3 included the 

in t rus ion  o f  t h e  toe-pan, a cracked windshield, and 

a d i g h t l y  bent windshield defogger switch. 

I 2 3 

Retired, Housewife . Dental a s s i s t a n t .  

Harried. ~Martf ed .. Single.  

40 years. 20 years. 6 years. 

2 years. No t very Since new. 

familiar , 
daughter ' s vehic le  

D r  ivea  Familiar. Daily usage. 

infrequent ly,  .- 

None, None .. None. 

None, None. None. 

Heart a t t ack  Normal , Xornal . 
December, 1974. 

Appar e a t l p  Does not  enjoy Normal. 

nonrsl  . driving. 



CASE SUMMARY (Cont'd.) 

DEUVER DATA: (Cont 'd . ) I 

1 

Previous Accidents: None. 

(in l a s t  5 years) 

Convictions f o r  None. None. 

Traffic Violat ions:  

( in  last 5 years)  

None. 

3 

None. 

May 1975 

Speeding 

OCCUPANTS: - (pos i t ion ,  age, s a ,  height ,  weight, r e s t r a i n t  usage) 

Vehicle 1: 

Driver : Left f r o n t ,  68 years ,  male, 68 inches, 175 lbs., no r e s t r a i n t  

used. 

Passenger: Right f r o n t ,  67 years, female, 62 inches, 155 lbs., no 

r e s t r a i n t  used, 

Vehicle 2: 

Driver : Left f r o n t ,  43 years, female, 64 inches, 120 l b s . ,  no 

r e s t r a i n t  used. 

Vehicle 3: 

Driver : Left f ron t ,  22 years, fanale, 60 inches,  125 lbs., no 

r e s t r a f n t  used. 

INJURY DATA: 

Vehicle Pos i t ion  Overall  AIS In ju ry  

1 L. Front 5 Rupture of aorta with 

haemorrhaging i n t o  t h e  

ches t  space baa t e r a l l y .  

Bruising of a n t e r i o r  

e p i c a r d i a l  sur face  

of heart. 

Abrasion t o  l e f t  

eyebrow and mall  

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

lower l i p ,  

6 

Probable Agent 

Steeriag Wheel 

Steering Wheel 

Windshield. 



U.O.C. 001-76 

CASE SUMMARY (Coat'd.) 

INJURY DATA: ( Con t ' d . ) 
Vehicle Posi t ion Overall AIS In jury  Probable Agent 

B t e n s i v e  f r ac tu re s  of Steer ing Wheel 

r i g h t  r i b s  with bruis ing 

of an t e r io r  ches t  wall. 

Compound f r a c  t u r  as  and Instrilment 

d i s l aca t ion  of right Panel 

knee j o in t .  

Abrasions t o  l e f t  hand. Windshield o r  

instrument 

panel. 

1 R. Front Fracture  d i s loca t ion  

with t ransec t fon  o f  

sp ina l  cord. 

Hyper flexion 

with head 

inpas t on 

windshield. 

Ruptured ao r t a  - d t h  Instrument 

haemorrhaging in chest  panel. 

cavf ties b i l a t e r a l l y ,  

Ruptured spleen, liver Instrument 

and bladder. panel. 

Fractured c l a v i c l e s  Ins t runea t  

b i l a t e r a l l y .  panel. 

~ l t i p l e  f r a c t u r e s  of  Instrument 

right r i b s  and fractured panel 

sternum. 



CASE S W Y  (Cont'd.) 

IXJIiRY DATA: (Cont ' d . ) 
Vehicle Position Overall AIS Infury 

Compound f ractures  of 

lef t t i b i a  and f ibula . 

L. Front 

L. Front 

Probable Agent 

Instrument 

panel or 

console. 

Fracture of right femur, Instnrment 

panel 

Compound f racture  

dislocation of r i g h t  

wrist 

Extensive abrasions 

& contusions to fore- 

head and eyebrows. 

Sore neck 

Laceration t o  R. 

shoulder 

Windshield or 

instrument 

panel. 

Windshield, 

Console t ray  

Contusion t o  R. head Dash 

Knees, bilateral ,  m b o r  Instrument 

lacerat ions and panel or 

contusioas steering 

collrmn 

L. elbow pain. Driver ' s door 

area . 



CASE S L W Y  (Cont'd.) 

NJURY DATA: (cbntrd.) 

Vehicle Posi t ion O v e r a l l  AIS In jury  

Forehead abrasion.  

P robab le  Agent 

Windshield 

Lip  contusion, Eye 

contusion. 



U.O.C. 001-76 

U S E  SUMMARY (Cont' d. ) 

DESCRIPTION : 

Pre-Crash Phase: 

Vehicle I, a 1975 Datsun 710, operated by an e lde r ly  male accompanied 
by h i s  wife,  was proceeding north  on a four-lane undivided highway a t  a 
speed of approxfmately 55 mph. The d r i v e r  of t h i s  veh ic l e  f a i l e d  t o  see 
Vehicle 2, a 1968 Barracuda with a female d r i v e r  a s  t he  s o l e  occupant, which 
was stopped in his l a n e  of t r a v e l ,  t h e  cen te r  lane.  Driver 2 vas waiting 
f o r  a break i n  southbound t r a f f i c  i n  order  t o  exit t h e  main highway onto a 
westbound grave l  s i d e  road. The d r i v e r  of t he  Datsun took no evasive 
maneuvers and the re  was no evidence of braking on h i s  par t .  

Crash Phase: 

The Barracuda was impacted from t h e  rear i n  a 6 o 'c lock d i r e c t i o n  by t h e  
Datsun and was propelled forward. The f a r c e  from t h e  r e a r ,  together  with 
t h e  p a r t i a l l y  le f t - tu rned  wheels i n  preparat ion f o r  the  tunq  caused Vehicle 
2 t o  t u r n  t o  i ts  l e f t  and t o  begin t o  c ross  both l anes  of southbound veh ic l e s  
a t  about 15 mph. 

Vehicle 3, a 1975 Toyota Cel ica ,  a l s o  with  a female d r i v e r  as t h e  s o l e  
occupant was proceeding south in t h e  cen t r e  l ane  while  i t  was p a r t i a l l y  
blocked by Vehicle 2. The Toyota d r i v e r  braked and simultaneously 
attempted t o  maneuver he r  car t o  t h e  shoulder on t h e  west s i d e  of t he  
highway. With t h e  wheels locked a s  a r e s u l t  of braking, t he  Toyota 
skidded a d i s t ance  of a p p r o x h i t e l y  50 f e e t ,  crossing s l i g h t l y  i n t o  t h e  
ou t s ide  southbound lane.  A t  this poin t ,  t he  l e f t  f r o n t  c o m e r  of Vehicle 
3 impacted t h e  f r o n t  r i g h t  s i d e  of t h e  Barracuda. 

The Toyota came t o  r e s t  fac ing  t h e  southeast  on the  west shoulder of 
t h e  highway, south af  t h e  grave l  road. The Barracuda ro t a t ed  through 
270 degrees with minimal longitudinal.  movaent  t o  come t o  rest facing 
nor theas t  i n  t h e  southbound ou t s ide  lane.  Darnage t o  the Barracuda's f u e l  
tank from t h e  Datsun's impact r e su l t ed  i n  f u e l  leakage and the  veh ic l e  
caught f i r e  before  i t  came t o  r e s t .  Af te r  co l l i d ing  with t h e  Barracuda, 
Vehicle I, t h e  Datsua, proceeded in  a northwesterly d i r e c t i o n ,  crossing the  
cen te r  l i n e  and t h e  two southbound lanes  and l e f t  t he  highway 240 f e e t  from 
t h e  i n i t i a l  impact. After  doing so,  it t raversed a grassy s i o p e  which 
dropped away from t h e  road a t  a 12' grade. The Datsun f i n a l l y  came t o  r e s t  
fac ing  t h e  northwest, 51 f e e t  west or' t h e  highway shoulder a t  a d i s t ance  
of 330 f e e t  from init ial  Fmpact, 

Both occupants of t he  Datsun suf fe red  f a t a l  i n j u r i e s  and were pronounced 
dead a t  t h e  scene of t he  accident.  The d r ive r s  of Vehicles 2 and 3 
received only minor i n j u r i e s ,  AIS 1. 



CASE S W Y  (Cont'd.) 

DESCRIPTION: (Cont'd,) 

Post-Crash Phase: 

After heu vehicle  came to r e s t ,  the Barracuda dr iver  became ayare of 
flames a . t  the front of the car  and exited the vehicle unassisted via the 
dt iver  ' s door. 

The R.C.M.P. arrived a t  the scene a f t e r  about ten minutes. Within 
approxiaka t e ly  15 minutes an ambulance arr lved and transported the d r ive r s  
of VehicAes 2 and 3 to  a hospi tal  14.4 miles away where they were examined 
and relcssed, The local coroner was cal led,  and upon a r r i v a l  formally 
pronounced both occupants of Vehicle 1 to  be dead. They were transported 
to  the nlorgue a t  a hospi ta l  i n  the nearby c i t y ,  and autopsies  were 
subsequently perf om&. 

A f i r e  t:ruck arr ived a t  the  scene a f t e r  approximately f i f t e e n  minutes, 
but the  f i r e  had damaged 95X of the Barracuda before Ft was extinquished. 
Three gcrllons of gasolbe m s  being carr ied within the passenger compart- 
ment in  a metal container and t h i s  ignited causing an euplosion, but did 
not resul t  ia any injuries. 

The insurance o* Vehiqle 1 had expired and had not been renewed. The 
owner NLS "shopping around" f o r  a favourable ra te .  Since the estate l e f t  
by the deceased o w e r  was no t  l a rge  there  was some poss ib i l i t y  that the 
other  pa r t i e s  involved in the  accident might have to  recover the i r  damages 
f r o m  the  provinciaL fund set aside.  



OBSERVATIONS AND CONCLUSIONS 

The test procedure f o r  W S S  203 (impact p ro t ec t i on  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  system i n  passenger ca r s )  spec i f i ed  t h a t  the 
direction of impact veZoc?:ty, i n  the p l a n  view, is paalZeZ t o  the lmgih- 
d i m 2  vehicZe k s .  Drives 1 's d i r e c t i o n  of impact had a s u b s t a n t i a l  v e r t i -  
cal component, as ind ica ted  by t h e  windshield con tac t  2 inches  from t h e  
header. This  i s  no t  uncommon and i t  i s  pos s ib l e  t h a t  d r i v e r s  p ivo t  &bout 
t h e i r  ou t s t r e t ched  arms, It was concluded that t h e  test procedure does not  
r e f l e c t  t h e  t y p i c a l  dynamics of an  unres t ra ined  d r i v e r ,  and that Frriprovements 
could be made in t h i s  area .  The v e r t i c a l  component appears  t o  be g r e a t e r  a c  
lower d e c e l e r a t i o n s  which t h e  t e s t  procedure i s  designed t o  s imula te  (ches t  
r e l a t i v e  v e l o c i t y  or 15  mph) .* 
GENERAL OBSERVATIONS AND CONCZUSIONS : 

l. It was noted t h a t ,  a s  in t h e  c a s e  of d r i v e r  1, a vehicle opera tor  m y  be 
seeing a medical  s p e c i a l i s t  f o r  some problem such a s  ep i lepsy ,  neurologi-  
c a l  damage, ischemic a t t a c k s  e t c .  about which h i s  genera l  p r a c t i t i o n e r  
has l i t t l e  o r  no knowledge, e s p e c i a l l y  if t h e  d r i v e r  has changed h i s  
genera l  p r a c t i t i o n e r  s i n c e  t h e  i n i t i a l  r e f e r r a l  t o  t h e  s p e c i a l i s t .  This 
i nc r ea se s  t h e  chance t h a t  a pers0.n who is no t  medical ly  f i t  t o  d r i v e  w i l l  - 
cont inue  t o  hold an  operator's l i c ense .  

There appears  t o  be a tendency on t h e  p a r t  of Canadian d r i v e r s  t o  u s e  
t h e  c e n t e r  l a n e  on highways, even when t h e  "curb" l a n e  is f r e e  of t r a f f i c .  
On undivided highcays t h i s  increases t h e  chance of rear-end acc iden t s  
similar t o  t h i s  case. 

3 .  Driver 3 i n  t h i s  c a s e  exemplified t h e  t y p i c a l  "panic responseft  of  locking 
up t h e  v e h i c l e ' s  wheels. Ber s t e e r i n g  manoeuvre t o  t h e  r i g h t  would 
probably o therwise  have prevented t h e  second impact. There is o need 
f o r  d r i v e r  educat ion on v e h i c l e  handling in emergency s i t u a t i o n s .  

4 .  Although d r i v e r  I had p r w i o u s l y  experienced a t  l e a s t  one hea r t  a t t a c k ,  
an  ischemic a t t a c k  was only ranked as a "possible" f a c t o r  in t h e  cause  
of t h i s  acc iden t  as t h e  l a r g e  volume of blood in his ches t  ind ica ted  
that h i s  h e a r t  was still beat ing s t rong ly  when his a o r t a  ruptured,  and 
t h e r e  was no w i d e n c e  of a f r e s h  i n f a r c t i on .  

* Figures  6, 7 ,  8 and 9 in CrasH Research For Vehicle Safe ty ,  L. C. Lundstrom 
et a l ,  SAE 640186, fn SAE Highway Vehicle Safe ty ,  co l l e c t ed  SAE papers. 
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View of acc ident  scene from the  south, showing Vehicle 2 ,  a 
1968 Barracuda, i n  f i n a l  r e s t i n g  pos i t ion .  

View of Vehicle 1 i n  position of rest, showing deceased driver 
i n  f i n a l  position. 
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Left front 3/4 view of Vehicle I showing extent of direct 
impact damage above frame, and lack of reduction in passenger 
compartment size. 

Left front interior of Vehicle 1, showing steering column 
displaced upwards, and damage to underside of instrument panel. 



Right s i d e  of Vehicle 2 ,  showing ex ten t  of f i r e  damage, d i r e c t  
impact damage t o  f r o n t  r i g h t  and i n d i r e c t  buckling t o  t h e  rear 
fender . 

Close up of d i r e c t  damage t o  l e f t  f r o n t  c o m e r  of Vehicle 3,  
and i n d i r e c t  buckling of t h e  hood. 



CASE #69 
U.O.C. 005-76 

CASE S-Y 

IDENTIFICATIOJ 

Location: 

Date/Time : 

Accident Type: 

Severity : 

AMBIENCE 

Light : 

Weather -. Cloud cover: 

Precipitation: 

Temperature : 

Relative Humidity: 

Wiad : 

Road Cunciition: 

2OAD WAY 

Type: 

Directior~ : 

Lanes : 

Divider : 

Surf ace: 

Road Edge : 

Vertical. Xligment : 

HorizontiiL Xlignment : 

Visibil i ty Obstr~ctions : 

Access : 

Residential area of a c i ty .  

July, 1976, 615 hours. 

Car /Car/Rear-impact. 

AIS Level 5 .  

Dawn 

mercas t (3  atiJ.e v i s ib i l i t y )  

Moderate 

95X 

North, 18 kn/h 

Wet 

A 

City Roadway 

North-South 

Pour (each 12.5 f e e t  wide) 

Grass Hedian (18 .5  f set wide)  

Asphalt in good condition 

Sloping curb a t  curb lane 

6 inch high curb a t  nedian 

Level 

1848 f t .  radius curve. Left hand curve 

f o r  southbound trdf ic . 
None. 

X major route from outskirts of c i ty  t o  

dovntown; th i s  stretch of  road is 

parallelzd on either side by access roads 

which service the residential areas. 



U.O.C. 005-76 

CASE S W Y  (Cont'd.) 

TRAF??I C CONTROLS 

Speed L i m i t :  

Road Marks: 

Signals : 

Signs : 

Description: 

30 mph 

Dashed white lane  markings 

None 

None 

1 

1976 Honda Civ ic ,  2-door 

sedaa, equipped with  a 

4-cylinder engine. 

Colour : Light  Blue 

Odometer : 7,327 Mfles 

Weight : 1552 paunds 

Transmission : Manual 

Steering: Manual 

Brakes : Manual 

Front: d i s c  

Reat.: drum 

Tires  : Regular t read  

Regular p r o f i l e  

Belted b i a s  ply 

Medium wear 

Padding : Sun v i so r s ,  headl iner ,  

dash, s i d e  i n t e r i o r ,  

ad jwtable head rests 

Front Rest ra in ts :  Two Mono, l ap  and shoulder; 

Lap-static mount; 

Shoulder-vehicle sensi- 

t ive  i n e r t i a  r e e l ,  

2 

1972 Chrysler Plymouth Fury 

Sport Suburban Wagon, equip- 

ped with an 8-cylinder engine. 

Brown 

73,050 Miles 

4240 pounds 

Automatic 

Power Ass is t ed 

Power A s s  is t ed 

Drum 

Regular t read  

Regular p r o f i l e  

Belted b ia s  ply 

Front: l i g h t  wear 

Rear: medium wear 

Sun v i so r s ,  headl iner ,  dash, 

s i d e  i n t e r i o r ,  i n t e g r a l  head 

r e s t r a i n t s  

Two detachable, lap  and 

shoulder ; 

Lap-locking r e t r a c t o r ;  

Shoulder-static; 

One s t a t i c  l ap  b e l t  i n  center.  



CASE SUMMARY (Cont 'd. ) 

VEHICLES (Cant' d. ) 

1 

Rear Restraints Two lap b e l t s  w i t h  i n e r t i a  

reel r e t r a c t o r s .  

Pre-impact South 65 t o  75 mph 
Velocity. x 

P o s t - w a r t  South approximately 
Velocf ty : 

?5 mh. 
VDI: 

Replacement Cost: $3,300.00 

S taadardst CX'tSS 207 
ilff ec ted, : m s s  212 

CXVSS 203 - 204 

E x t e r i o r  Damage : 

Vehicle I. 

Vehicle :! 

The hood protruded 

through t h e  windshie ld  

opening, about  12 inches  

into t h e  frmt passenger 

compartment. 

Three s t a t i c  l a p  b e l t s .  

South 10 t o  12 mph 

South 30 t o  35 q h  

Extensive damage a c r o s s  entire f r o n t  of vehicle  with 33 

inches  crush a t  left s i d e  and 38 inches  crush a t  r i g h t  

s ide .  3 inch long den t  in the rin of the r i g h t  f r o n t  

wheel. D i s t o r t i o n  of upper and lower A p i l l a r s  wi th  

bucUing  of t h e  -Andshie ld  header, roof and roof s i d e  

rails. 

Rear bumper and t a i l g a t e  d r i v e n  f o r i a r d  22 inches.  Defor- 

mation of the lower D p i l l a r s ,  stress marks on t h e  f l o o r  

of t h e  lower luggage comparment and a s h a t r e r e d  header 

l i g h t .  The leaf  s p r i n g s  bent upwards a p p r o x b a t e l y  1 2  

inches ,  and the rear d i f f e r e n t i a l  moved dowuvards. R e  

rear tail pipe  mount and left r e a r  shock nount separa ted  

as t h e  frame buckled above t h e  rear wheel ve l l s .  The r e a r  



CASE SUbWRY (Cont ' d. ) 

VEHICLES (Cont ' d) 

b t e r i o r  Damage : (Cont ' d. ) 

Vehicle 2 (Cont'd.) 

quar te r  panels buckled outwards increasing the  vehic le  

width by 12 inches. These panels separated from the  inner 

s t r u c t u r e  exposing t h e  fuel tank. The l e f t  rear t a i l  l i g h t  

assembly dislodged and the  l e f t  rear door Jammed. 

I n t e r i o r  Damage: 

Vehicle 1 Steering wheel and spokes were bent  and the s t ee r ing  
0 

column was ro ta t ed  upwards through 17 . Instrument panel 
0 

was l i f t e d  and ro ta t ed  15 . Windshield was cracked and 

s w v i s o r s  and windshield header were dented. There was 

l O O Z  separat ion of the  windshield bond. The d r i v e r ' s  

s e a t  t r ack  separated completely and the  passengegs par- 

t i a l l y .  Right s i d e  of drives's head r e s t r a i n t  was bent 1 

inch. The f i r ewa l l  was d i s to r t ed  and the  foot  cont ro ls  

damaged. The p l a s t i c  panel l ing on instrument p a n e l ,  rear 

defogger switch, hea te r  u n i t  cont ro ls  and ducts,  glove 

compartment and parce l  t r a y  were all damaged. Right hand 

Vehicle 2 

door buckled, above the  i n t e r i o r  handle. q 
The d r ive r ' s  seat back ro ta ted  backvsrds 18Oahd the  

o t  
passenger's 13 .- The f l o o r  and r e a r  s i d e  panels buckled 

l e a v b g  a 3 inch gap between the upper C p i l l a r  and r i g h t  

r e a r  door. There was a 6 inch s p l i t  i n  the  p l a s t i c  panel 

a t  the tear of the  l e f t  rear door and a fo ld  i n  the  head- 

l i n e r  material i n  the area  of t h e  C p i l l a r .  The spare 

tire cover came loose and the rear seat back lock failed. 

DRIVER DATA 

Occupation: S ta t ion  at tendant  

Mari ta l  Status:  Single 

Driving 5 years 
Experience: 

Production worker 

Married 

22 years 



CASE SUldl4UY (Cont'd.) 

DRIVER DATA (Cont'd.) 

Vehicle Drove 7300 mi les  i n  the  Onned ca r  only L sonth but 
FarPFli a r i t y  : 3 months he  had owned was fami l ia r  with l a rge  

the c a r  passenger cars 

Route Nat a noraal  rou te  Daily use 
Familiari,  t y  : 

Driver No formal t r a in ing  go f o m 1  training 
Education, t 

Defensive! Yone 
Driving C:ourse: 

Hone 

Physical  State:  Fatigued, in toxicated Hfstory of back t rouble  

PsychologicaL. Xo disorders  reported by Yo disorders  reported 
S ta te :  his pa ren t s  

Previous None None 
Accidents : 
(in l a s t  5 
years 

Convictic~ns f o r  Yone 9/74 failed to  obey control 
T ra f f i c  
Violat ions  : 
(ia last 
5 years) 

device. 

5/76 over posted speed by 

10 t o  20 mph (school zone) 

OCCUPANTS #- (posi t ion,  age, sex, height ,  weight) 

Vehicle L: 

Driver: Left f ron t ,  2 1  years old,  W e ,  55 inches, 145 7ocnas 

Passengers : Right f ron t ,  2l years o l d ,  M a ,  63 i sches ,  16.5 pounds 

Vehicle 2: 2 

Driver : Left f ron t ,  4 1  years o l d ,  a l e ,  72 inches, 175 pounds 

Passengers: Right f ron t ,  40 years o l d ,  F d a ,  67 inches, 160 pounds 

 JURY DAT& 

Vehicle Position Restraint AIS In j urv Probable  Agent 

1 L. Front None 3 Torn hear% a t  the  Steerlnq  heel 

base o f  the 

atrial aopenaix 



CASE SUMNARY (Cont ' d. ) 

INJURY DATA (Cont'd.) 

Vehicle Posi t ion Restraint  AIS Inj ury Probable Agent 

ao the  R. s ide  

resu l t ing  in a 

hemo thorax 

1 Abrasion exter ior  Steering Wheel 

chest w a l l  

2 V-type lacera t ion  Windshield, 

t o  center  of windshf e ld  

forehead header bar 

I Abrasions t o  R, Lower instrument 

l eg  p=el 

2 Laceration t o  L. Lower instrument 

knee panel 

2 Fractured R. Lower instrument 

t i b i a  and f ibu la  panel, foot  

contol s 

1 R. Front None 2 Laceration left Lower instrument 

knee panel, heater  un i t  

2 Laceration r i g h t  Lower instrument 

knee p a n e l ,  glove box 

area, parcel t ray . 

1 Laceration r igh t  Windshield, upper 

shoulder A p i l l a r  



U S E  SllNHARY (Cont'd.) 

IXJURY DATA, (Cont'd.) 

Vehicle Position Restraint & Injury Probable Agent 

2 Fractured le f t  Instrument panel, 

wrist winds h i  eld 

1 Abrasions fore- Windshield 

head 

1 Laceration nose Windshield, i.nstru,- 

men t panel 

2 2 inch lacera- Vindshield, wbd- 

tion right fore- shield bar, iastru- 

head aent panel 

2 Concussion Windshield, vina- 

shield header bar 

2 L. Front 

2 R. Front 

None I Laceration t a  internal flying 

back of head glass 

I Xeck-hyper- 

extension 

Impact 

I Sore shoulders Impact 



U.O.C. 005-76 

CASE S W Y  (Cont 'd. ) 

Pre-Crash Phase: 

It was raining,  on t h i s  day i n  July,  1976, when a 21-year old male, d r iver  
1, and h i s  f r iend  l e f t  an all-night s t a g  party a t  about 6 a.m. t o  go t o  
work. They were dr iving a Light blue, two door, 1976 Bonda Civic a t  
speeds of up t o  80 mph as they t r ave l l ed  south on a 4-lane divided city 
roadway. The posted speed f o r  t h i s  road was 40 mph changing t o  30 mph 
about 1 /4  mile north of t he  accident location.  Front reconstruct ion of the  
accident i t  was estimated t h a t  a t  t h e  time of impact driver 1 was driving 
a t  65 - 75 mph. 

Driver 2 and h i s  wife, in a b r m ,  four  door, 1972 Chrysler Plymouth Furp 
Sport Suburban Wagon, had stopped i n  the  southbound curb lane  of t h i s  
roadway a t  a newspaper stand u i t h  t he  veh ic l e ' s  headl ights  and four-way 
f l a s h e r s  on. They were on their way t o  work* 

Driver 2 noticed Vehicle 1 approaching a t  a rapid speed i n  h i s  lane,  but  
assumed t h a t  it would change lanes  and therefore  made no evasive manoeuvres. 
By the  time Vehicle 1 reached Vehicle 2, d r ive r  2 was back in his ca r  and 
was t r a v e l l i n g  south a t  about 10 t o  12  mph. Apparently, t he  d r ive r  of the  
Bonda Civic, with the  combined e f f e c t  of f a t i gue  and alcohol impairment, 
did not r e a l i z e  he was on a c o l l i s i o n  course with t he  Plymouth s ince  there  
w a s  no evidence o r  repor t  by h i s  passenger of evasive mves  p r io r  t o  the  
co l l i s ion .  

Crash Phase: 

A t  impact Vehicle 1 was t r ave l l i ng  south a t  65 t o  75 mph and Vehicle 2 
was t r a v e l l i n g  in t he  same d i r ec t ion  at 10 t o  12 mph. Vehicle 1 impacted 
the r e a r  of Vehicle 2 with the  cen te r  f r o n t  of Vehicle 1 matching up l i t h  
t he  center  r e a r  of Vehicle 2, and the bumper of Vehicle 1 underriding t h a t  
of Vehicle 2. Vehicle 1 came t o  r e s t  s t i l l  i n  the curb lane  approximately 
20 f e e t  from t h e  point  of impact. Vehicle 2 's  speed a f t e r  the  impact was 
calculated a t  30 - 35 mph, and t h e  driver braked to  br ing the  vehic le  
t o  r e s t  162 f e e t  south of the  point  of impact where i t  stopped mainly i n  
the  curb lane,  bu t  the  l e f t  hand s i d e  of t h e  vehic le  was s l i g h t l y  i n  t h e  
median lane  f o r  southbound t r a f f i c .  

The damage t o  Vehicle 1 extended across  t he  f u l l  width of i ts  f r o n t  end 
with a l l  t h e  d i r e c t  impact damage occurring above t h e  frame . The crush 
from the  f ron t  varied from 33 inches a t  the Left  f ron t  fender t o  a maximum 
of 38 inches a t  the  r i g h t  f ron t  tender.  The windshield separated,  leaving 
the  moulding i n  place. The hood l a t ch ,  a t  the  rear of the  hood, released 
and the  r ea r  edge of the hood intruded in to  the  passenger compartment 
about 12 inches. The upper and lower A p i l l a r s ,  the  windshield header, 
t he  roof and roof s i d e r a i l s ,  the  r i g h t  door and r i g h t  f ron t  wheel r i m  a l l  
buckled from t h e  impact. The vehicle d a g e  index was 12-FDMJ-4. 



U.O.C. 005-76 

CASE S W Y  (Cont'd.) 

Crash Phase: 

Interior  damage to the steering wheel, steering column, instrument panel, 
suavisor and windshield header resulted from occupant contact. The seat 
track on the driver 's  s ide separated completely and on the passenger's 
s ide pa,rtially. The fire wall and floor pan were distorted and there 
was some bucUng  of the passenger's door. 

The w:imum sheet m e t a l  crush a t  the rear of Vehicle 2, was 22 hches ,  a t  
the center of the bumper. There was considerable indirect undercarriage 
damage to t h i s  vehicle, the leaf springs were bent upwards about 12 inches; 
and the: rear tail. pipe mount and l e f t  rear shock mount separated from the 
frame. The rea r  quarter panels buckled outwards increasing the vehicle 
wid th  by 12 inches and leaving a 3 inch gap bemeen the r ight  upper C 
p i l l a r  and r ight  rear  door. The vehicle damage index was 06-BDEW-2. 

Driver I. received a f a t a l  in ternal  deceleration injury, a chest abrasion, 
lacerations to 'his forehead and knees and a possible fracture of the l e f t  
t i b i a  and fibula. His passenger fractured h i s  l e f t  wrist, was concussed, 
and had abrasions o r  lacerations t o  the bees ,  r ight  shoulder, forehead 
and nose. Both occupants came to r e s t  ?ar t ly  on the floor and partly on 
the seirts. 

The sudden forward acceleration of Vehicle 2 and its occupants loaded 
the front  seat backs and resulted in rotation of )do and 
dr iver ' s  and passenger's seat  backs respectively. Despi L31 e tbe Of built-in the 
head rttstraiats bath occupants sustained whiplash, i n  addition the driver 
receivrzd a laceration t o  the back of h i s  head from some f lyiag glass. 

Post Crash PZlase: 

The po.Lice arrived 5 minutes a f t e r  the accident and found driver I dead 
and his  passenger fuse  gaining consciousness. The ambulance arrived 3 
minutes l a t e r  and assisted the passenger out of the car since his r ight  
knee was lodged under the instrument panel. Both occupants of Vehicle 2 
were able to exit by thei r  doors, however the driver 's  door then became 
jammed and inoperable. 

The passengers from both vehicles were taken, in  the ambulance, t o  an 
emergency department where the Vehicle 2 passenger was x-rayed, treated 
for shock and released after 4 hours. The Vehicle L passenger was treated 
for  cuts, h is  fracture was s e t ,  a cast was put on his a m  and he was 
admitted t o  the hospital for  3 days for obseruation. 

A back-up ambulance was called t o  the scene and transported che deceased 



CASE St2fHARY (Cont ' d . ) 

DESCRIPTION: (Cont ' d . ) 
Post Crash Phase: (Cont' d. ) 

t o  t he  hosp i ta l .  From the  autopsy i t  was determined t h a t  hemorrhage, 
associated with a t e a r  i n  the  hea r t ,  was t h e  cause of death. 

Driver 2 was driven home by the po l i ce  but  then went t o  emergency and 
received 6 s t i t c h e s  to his head and a general  examination. He l a t e r  made 
s e v e r a l  visits t o  his own doctor complaining of back pain* 

There was no property damage and t r a f f i c  flow was not  impaired s ince  t h e  
accident  occurred e a r l y  in the  morning and the re  was s t i l l  one l a n e  f r e e  
f o r  southbound traffic. 

Both vehicles were write-offs and were towed from the  scene a f t e r  about 
an hour. The replacement cos t s  were $3,300.00 f o r  Vehicle 1 a d  $1,775.00 
f o r  Vehicle 2 .  



UOC 005-76 



KEY 
Stationary 
Vehicle 

f - Moving 
8 
L- 0-4 Vehicle 

Direction 
of Traffic 

newspaper 



U.O.C. 005-76 

Accident scene showing vehicles in positions of rest. 

Exterior damage to Vehicle I. 



U.O. - 
M .. - I* .. - r r E  n*l***l- - r. 

Interior of Vehicle I showing instrument panel and steering 
c o l m  rotation and damage. 

Close up of Vehicle 1's instnument panel and steering column. 



CASE #:72-73 

CASE SUMMMY 

Location: 

Accident Type: 

Severity: 

Light :  

Rural area 

AprF1, L977, 2245 hours 

Single  Vehicle Rollover 

AIS -6 

Darkness, a r t f f  i c i a l  

Weather - Cloud cover : lone 
Precipf tat ion: Nong 
Temperature: 6.3 C 
Relative Eumidity: 34% 
W i n d :  tr 28 h / h  

Road Cond.ition: In good generar r epa i r  

ROADWAY : 

l i gh t ing  

Type: Secondary paved highway 

Direction: North-south 

Lanes: 2 lanes,  12 feet wide each 

I) ivid er : None 

Surface: Asphaltic concrete 

Road Edge: 6 inch paved shoulder and 2 feet  o f  g r z ~ e l ,  :ken 
grass  

Vertical Aligment: Level 

EorizontiLL Alignment : Left hand curve for southbound traffic 

V i s i b i l i t y  Obstruc t ioas :  None 

Access: United 

Speed L i n i i t  : 

Road Marlcs: 

50 mp'n 

Dashed center  line d i v i d e r  



U S E  SU2MUY (Cont ' d , )  

TRAFFIC CONTROLS : (Cont 'd .) 

Signals  : 

Signs : 

VEHICLES : 

Description: 

Colour : 

Odometer : 

Weight: 

Transmission: 

Steering: 

Brakes : 

Tires: 

Padding: 

Front Restraints :  

Rear Restraints :  

Pre-Impact Velocity: 

Post-Impact Velocity: 

VDI Primary: 

Repair Cost: 

Standards Affected: 

Exter ior  Damage: 

None 

Curve ahead, speed 50 mph 

1976 Datsun 280 Z 2+2, 6 cylinder 

Bronze me ta l l i c  

8,000 miles  

.2,955 pounds 

4 speed manual 

Manual 

Nanual: f ront -d isc  
r e a r  - d m  

Bridgestone RadFsl 195/70 H.R 14 

Upper mid and lower dash l i g h t l y  padded, s teer ing  
wheel, horn, seats, integral head r e s t r a i n t s ,  
headliner w e l l  padded, upper A p i l l a r s ,  full door 
panels. 

2 i n t e g r a l  l ap  and shoulder r e s t r a i n t s  (webbing 
sensf t i ve )  

2 locking r e t r a c t o r  l a p  b e l t s  

75-90 mph southbound 

0 mph 

Roof depressed by 7 inches above dr ive r ,  l e f t  door 
bowed outwards approximately 10 inches, right 
f ron t  fender back and inwards by 12 inches, l e f t  
r e a r  quar te r  panel down 4 inches, l e f t  upper B 
p i l l a r  separated, l e f t  and r i g h t  f ron t  shock 
towers separated, l e f t  door skin l O O X  separated. 



CASE S L W Y  (Cont'd.) 

VEHICLES : (Cont 'd .) 

Exterior Damage: 
(Coat 'd.) 

Interior  Damage: 

Vehicle to ta l ly  incinerated. 

Left door panel bowed outwards 10 inches. Rear 
seat  back catches released. A l l  other damage 
unidentifiable due t o  t o t a l  incineration. 

Intrust  f on: 7 inch roof intrusion above driver 's  area. 

D R I V E R  DATA: 

Occupat ion : Store ass is tant  manager 

Marital Status: Single 

Driving Experience : 4 years with an operator's l icense 

Vehicle Familiarity: Owned vehicle 6 weeks 

Route FamFLiarity: Once weekly 

Driver Education: None 

~ e f  ensive Driving. None 
Course: 

Physical State: Wore glasses a t  a l l  times, no other disorders 
reported 

Psychological State: No disarders reported 

Accidents: None reported 
(Previous 5 years) 

Comic tions f o r  Traffic 06/76 inproper U-turn 
 violation,^ : U/76 42 mph i n  a 30 mph zone 
(Previous 5 years) 

OCCUPANTS : - (position, age, sex, height, weight) 

Vehicle 1: 

Driver: 

Passenger's : 

Left front, 20 years o l d ,  male, 75 inches, 160 
pounds 

Right front,  15 years old, .€male, 64 inches, 125 
pounds 



CASE StJMMARY (Cont 'd . ) 
INJURY DATA: 

Vehicle Pos i t ion  Res t ra in t  AIS In jury  Probable Agent 
Usage 

1 L. f r o n t  Yes 6 Tota l  Inc inera t ion  Burning vehic le  
1976  Datsun 2802 

5 Subarachnoid Windshield, 
hemorrhage over windshield header 
t h e  r i g h t  p a r i e t a l  bar 
a r e a  

3 Hemothorax, l e f t  Left s i d e  i n t e r i o r  
lung 

4 Comminuted f r ac tu re  Left s i d e  i n t e r i o r  
l e f t  elbow 

R. f r o n t  None 2 Drag abrasions t o  Gruund 
w b l e  body 

5 C r u s h f r a c t u r e o f  Ground 
ve r t eb ra  T6 and 
t r ansec t ion  of t h e  
spinal cord 

4 Perforated p leura  Ground 
and r i g h t  pos t e r io r  
s i d e  

5 Large ve ins  Fn Ground 
pos te r ior  media- 
stintm t o r n  and 
hemorrhaged 

4 B i l a t e r a l  
heno t horax 

Ground 

2 Fractured sternum Ground 

3 Lungs contused Ground 
b i l a t e r a l l y  

3 Small contusion to  Ground 
hear t  

3 Hemorrhage a t  the  Ground 
thyroid gland 



CASE S t l Y  (Cont 'd .) 

INJURY DATA: (Cont'd.) 

Vehicle Position Restraint AIS Injury Probable Agent 

Vehicle 1, froat passenger (Cont 'd .) 

5 Lacerated liver 
right lobe 

5 Subarachno i d  
hemorrhage 
over the l e f t  
parietal. area 

2 Hemorrhage r i g h t  
s i d e  of scalp 

Ground 

Windshield, 
windshield 
header bar, 
ground 

Ground 



CASE SUMARY (Cont 'd .) 

DESCRIPTION : 

Pre-Crash Phase: . - 

The v e h i c l e  involved was a 1976 Datsun 280 Z 2+2 and was operated by a 
20 year  o l d  r e s t r a i n e d  male who was accompanied by a 15 year  old  
unres t ra ined  female. They were proceeding southbound a t  a speed between 
75 and 90 miles pe r  hour and were confronted wi th  a l e f t  hand c u m e  which 
they were unable t o  negot ia te .  

The roadway was a secondary paved highway i n  good genera l  repair. It was 
a t m - l a n e  undivided road approximately 25 f e e t  wide. Other than t h e  
p r eva i l i ng  darkness  d r iv ing  cond i t i ons  were almost ideal. 

Crash Phase: 

Theocase v e h i c l e  entcred t h e  d i t ch ,  crossed an approach, r o l l e d  through 
180 d iagona l ly  and then  once sideways coming t o  rest on i ts  roof where i t  
bu r s t  i n t o  flames, The d r i v e r  was inc ine ra t ed  in t h e  v e h i c l e  whi le  t h e  
passenger was e j ec t ed  over 100 f e e t  where she  d i ed  on scene wi th  a n  AIS 
5. The v e h i c l e  damage index- tas 00-TPGW-4. 

Post -Crash Phase: 

A nearby farmer heard t h e  c r a sh  and saw t h e  v e h i c l e  burs t  i n t o  flames. He 
immediately a l e r t e d  pol ice ,  ambulance, and a l o c a l  vo lun teer  fire depar t -  
ment. Both occupants were dead on scene. The d r i v e r  died from heated 
a i r  i n h a l a t i o n  and t h e  passenger from a t ransec ted  s p i n a l  cord.  

After t h e  fire was extinguished both bodies  were taken t o  the near-by c i t y  
by a removal se rv ice .  The v e h i c l e  remained a t  t h e  scene until t h e  next 
day when it was taken t o  a s to r age  compound. The 1976  Datsun was a t o t a l  
t rr i te-off  a t  $6,500.00. 



OBSERVATIONS AND CONCLUSIONS 

A. Standards Affected 

CMVSS - 108 There is a p o s s i b i l i t y  t h a t  the  ca se  v e h i c l e ' s  headl ights  
were inadequate in t h a t  they did not s u f f i c i e n t l y  i l lumina te  
t h e  approaching curve in the  road. 

CWSS - 201 The dr ive r  of t h e  ca se  vehic le  s t ruck  t h e  windshield header 
bar causing a subarachno i d  hemorrhage. Xore i n t e r i o r  padding 
.sap have reduced t h i s  injury.  

CMVSS - 208 The passenger in t h e  ca se  veh ic l e  would not  have been 
e jec ted  had she  been wearing t h e  a v a i l a b l e  r e s t r a i n t  system, 
With minimal i n j u r i e s ,  she then may have been a b l e  t o  
escape f rom t h e  burning vehicle .  

W S S  - 212 During the  ro l love r  sequence, t h e  windshield separated 
f rom its mounting by l O O X  allowing t h e  passenger t o  be 
e jec ted  through the  opening. 

CMVSS - 216 Although s u b s t a n t i a l  forces ,  both t ransverse  and v e r t i c a l  
were appl ied  t o  t h e  roof s t r u c t u r e ,  the case  veh ic l e  roof  
was depressed only 7 inches.  

OZVSS - 301 Although t h e  f u e l  leakage l oca t ion  could not be  determined 
a s u b s t a n t i a l  amount of gasoline escaped and served a s  a 
propellant t o  t he  fize. 

B. General 

1, The case  vehic le  was equipped with standard sealed beams. In  t h i s  
c a s e  t h e  l i gh t ing  may not  have been adequate f o r  t h e  d r ive r  t o  
nego t i a t e  t h e  oncoming curve. 

2.  The road design here i s  bas i ca l ly  poor i n  that there  is a farmer 's  
driveway and an approach s i t ua t ed  on the  curve. 

3 .  There was a sign h d i c a t i n g  a curve ahead, but no speed reduction 
ind ica to r ,  There appears t o  b e  a lack of u a i f o m i t y  in curve s igns,  
ie. some curves which have t h e  general  warnixg "curve ahead" can be 
negotiated a t  50 miles per  hour and o the r s  o a l y  a t  speeds considerably 
l e s s  than this. 



KEY 

Moving Vehicle r--7 L--3 
Moving Vehicje 

(on roof) ZZ! 
Stationary Vehicle 

(on roof) 

Vehicle 1's 
'off road' path ..)...-- 
Passenger's P.M. * 
2ft Gravel Bordering a 
hft PaGed Shoulder 

Barb Wire Fence *301 _ 
Scoff Marks .rlc 

Scaie 1" = 50' 



V i e w  of passenger side of case vehicle i n  f inal  r e s t i n g  
posi t ion.  Photo looks i n  Vehicle 1's direction of travel. 

  river's side view o f  case vehicle. 



CASE #74 

IDENTIFICXTION 

Location: Secondary f i g  hway 

Date/ Tine: October, 1977, a t  1430 hours 

Accident Type: Rollcver 

Severity: AIS-4 

Light: Daylight 

Weather - Cloud cover: None 
Precipitation: Noneo 
Tenperature: 13.9 C 
Relative Eumidity : 41% 
Wind : West,  30 km/h 

Road 

ROADWAY 

Type: 

Direction: 

Lanes: 

highway 

Two 3 . 7 5  metre lanes with a superelwation or' 
+4X for northbound t r a f f i c  and +10S f o r  sourhbcund 
t r a f f i c  

Divider : None 

Susr'ace: Rough asphalt with numarous ruts and potholes .  

Road Edge: Gravel shoulders, 2 metres v i d e  a t  the east edge 
and 0.6 metres wide a t  the west sdge. 

~ e r  t f c i l  Uignment : -16Z grade for northbound tra f f i c  . 
Horizontal Alignment: I37 metre radius o f  curvature t o  the ldt for 

northbound traffic 
0 8 

V i s i b i l i t y  Obstructions: ione " 
0 0 

Access: Limit& 



U.O.C. 018-77 

CASE St7MXAI.RY (Cont ' d . )  

W F I C  CON'TROLS : - 
Speed Limit: 

Road Marks: 

Signals: 

Signs : 

VEF,IC??S : 

Description: 

Ca lour : 

Odumeter : 

Weight : 

Transmi ssioa: 

Steering : 

Brakes : 

Tires: 

Padding : 

Front Restraints: 

Rear Restraints: 

Pre-impact Velocity: 

Post-impa,ct Velocity : 

CDC Frima.ry: 

Repair Cost: 

None 

Double curve sign for northbound t r a f f i c  about 
0.3 south of the accident location. 

1977 Toyota Celica Hatchback 

White 

5 - speed manual 

Manual 

~ a h l  w i t h  vacuun assist 
&ant: Discs 
Rear: Drum 

L75 SRL4 Dunlop S t e e l  Belted 
Radials a l l  around 

F u l l  door panels, sunvfsors, headliner, and upper  
dash section. Highback front bucket seats and 
well contoured rear seats .  

,Mono systan lap and shoulder bel ts ,  vehicle 
sensit ive iner t i a  

2 s t a t i c  in-line retractor lap b e l t s  

Total loss $6,000 



CASE S U I M  (Cont ' d .) 

VZHICUS: (Cont'd,) 

Standards e f e c t e d :  

Exterior Damage: 

Inter ior  Damage: 

Intrusion: 

DRIVER DATA: 

Left front  fender, Left door, l e f t  rear 4 panel, 
rear hatchback, r i g h t  s i l l  panel depressed 15 cm, 
roof and upper pillars to r i g h t  s ide by 23 ca, 
r i g h t  f ront  fender and front bumper depressed 
15 on, left A p i r r n r  separated, r igh t  rear  k, 
panel induced buckling. 

Left and r i g h t  f r o n t  door panels, lower dash 
section, steering wheel, clutch pedal, console, 
headliner and both sunvi sors . Dash paneJ. a lso  
buckled a t  steering wheel from lower  A-pillar 
intrusion, 

L e f t  
Left 

lower 
uppet 

'atrusion 
intrusion 

7.6 cm 
23 cm. 

Occupation: Car Salesinan 

Xari tal Status: Separated 

Driving Experience : 9 years, approxinateiy 36,860 Irs/year 

Vehicle F a m i l i a r i t y  : Unfamfliar, had operated tA i s  vehicle f o r  2 weeks, 

Route Familiarity: Ee had never be= on roadway .4 befora. 

Driver Edusatfon: ?one 

Defensive Driving Course: Took a government in-class coarse, a prere- 
quisite  for reinstatement 0 2  his l iceme.  

?hy sic& State: TWQ years prior  to  this accident he ?as iavolved 
in another accident and sustained a sp-l 
injury which required fusion o f  CS and C6. 

PsychologicaL State: IrresponsibTe and impaired a t  the time or" the 
accident. 



DRIVER DATA: (Cont 'd .) 

Accidents : 

CASE SuEfARY (Cont 

See Appendix 'A' 

Convictio~ns for Traffic See Appendix 'A '  
Violations : 

OCCUPAITS : (position, age, sex, height, weight) 

Vehicle 1: 

Driver : 

Passengers : 

Left front 

Right front,  28 years, male, 173 a, 74 kg 
' Left rear ,  28 years, male, 168 cn, 7 0  kg 

U g h t  rear,  27 years, male, 179 cn, 65 kg 

~~ DATA: 

Vehicle Position Restraint A S  uj uv Probable b e n t  
Usage 

1 L,. Front Yone 3 Dislocated R. elbow ?&ht side 
complete separation ia ter ior ,  3 .  

front occupant 

1 Contusion R. side of 2. front 
neck occupant, ?. . 

side window, 
upper  instru- 
ment panel 

po st er ior  

L Contused 3. eye 

2 Concussion 

neck R. front 
occupant, R. 
side window, 
upper instru- 
ment panel 

Sunglasses 

aoof, wind- 
shield header 
bar 

1 LacerationoverL. Sunglasses 
ear 

1 Abrasion over L. eye Sunglasses 



CASE SUIWP (Cont'd,) 

EiJURY DATA: (Cont'd.) 

Vehicle Position Restraint AIS 1 4  U ~ Y  Probable Agent 

Vehicle I, L. front position 
(Cont 'd. ) 

R. front !?one 

Abrasion o v e r  L, 
posterior shoulder 

Centre console, 
parking brake 
lever on 
console, front 
seatbacks 

2 Fractured L. clavicle Centre console, 
parking brake 
lever on 
console, front 
seatbacks 

3 L. hemothorax 

I Glass 'abrasions 
superior back 

Catr e console, 
parking brake 
leva on 
console, front 
seat bac'bs 

Flying glass 

1 Laceration R, R. side 
posterior shoulder window 

I Laceration R. elbotr 2,. side window, 
R. upper X 
p ff lar , whd- 
shield 

I. TLaceration occipital Xoof, vind- 
region of  scalp shield header 

bar 

2 Coucussioa -of, wind- 
s h i e l d  header 
b r  

2 Stable minimal Xoof, tri;ld- 
anterior compression shield SeaCer 
fracture of  TU. and 'car 
TI2 

1 Contusion L. eye and S teer7hg wheel, 
cheek L. side Fnrsrior 



CASE SU?2.f4RY (Cont'd.) 

ISJURY DATA: (Cont 'd .) 

Vehicle Pos i t i on  . Restraint AIS I n j u r y  Probable Agent 
Usage 

Vehicle 1, R. f r o n t  pos i t i on  
(Cont 'd ,) 1 Lacerated ch in  Steering wheel, 

L. side 
i n t e r i o r  

4 Fractured L. o r b i t a l  Steering wheel, 
f l o o r ,  unaisplaced,  L . s i d e  
and L. maxil lary  i n t e r i o r  
sfnus, d isplaced 

1 rear Xone 

2 Concussion 

l<d.t iple abras ions  
t a  forehead, cheeks 
and lower Lip 

Front seatback, 
B, s i d e  window, 
2. s i d e  i n t e r o r  

Front s e a r b c k ,  
4, s i d e  windobi, 
2. s i d e  i n t e r i o r  

1 Pos t e r i o r  neckpain Front seatback, 
8. s i d e  window, 
R, s i d e  i n t e r i 0 . r  

I Lacerat ions  t o  3rd B. s i d e  window, 
and 4 t t  ne t aca rpa l s  
of R* hand 

2 Fractured R. scapula Xoof, rear seat 
back, 3. s i d e  
int e r i o r  

1 Lacerated browand 8.  s i d e  
nostril, B. s i d e  i n t e r i o r ,  li. 

s i d e  window 

1 Lacerat ions  to  t h e  R. s i d e  
R. a rmand  shoulder i n t e r i o r ,  R. 

s i d e  window 

4 Comminuted compression Pcoof 
f r a c t u r e  of  L3, wi th  
cord damage 



W E  SUfWAriY (Cont'd.) 

, Pre-Crash Phase: 

This s ingle  vehic le  rol lover  accident  occurred on a clear day in  October, 
1977, a t  1430 hours. It imolved four  men, in t h e i r  l a t e  twenties, who 
were an t h e i r  vay to  an oil r i g  which employed rwo o f  these passecgers. 
R i o r  t o  t he  drive they a l l  consumed a subs tant ia l  mount  of alcohol and 
matijuana and then contfmted to  dr ink  while in t h e  vehicle .  Driver 1 Fad 
never been on Xoadway A, a 2 Lane north/south secondary highway, and Fad 
only  o ~ e r a t e d  Vehicle 1, a 1977 Toyota C d i c a  hatchback, f o r  No weeks. 

AJ.though t h e  road was ta poor r e p a i r  and incorporated nany curves, Driver 
1 proceeded a t  the  posted. speed l i m i t  of 80 ldlometrcs per hour. 4c the  
accident  locat ion,  Roadway A had a vertical slope of aegat ive 16Z  fo r  
northbound t r a f f i c  and it also c w e d  to the l e f t  with a U7 netre radius 
of curvature. Driver 1 did not  reduce t h e  veh ic l e ' s  speed as they 
approached t h i s  corner from the south and as a r e s u l t  t t e  Celica l e f t  t h e  
roadvap a t  the  e a s t  side.  Vehicle Z traversed the  d i t c h  f o r  30 ne t r e s  a t  
which point Driver I steered to  t h e  l e f t  In an a t t e n p t  to re turn  t o  
3oadway A. Plthough braking had reduced the  vehic le ' s  speed to 30 
kilometres p e r  hour, t he  negative s lope  of  the  d i t c h  caused the  vehic le  
to  r o l l  onto its r i g h t  side.  

Crash Phase: 

Vehicle 1 rolled 360' and came to  rest in s shallow creek facing south- 
west. As t h e  veh ic l e  ro l l ed  onto it9 r ighc  s i d e  the  r ighc  f r o n t  vheel 
r b  m s  damaged causing l o s s  of a i r  to t h a t  tire. The r ighc  f ront  
fender and f r o n t  bumper moved up and rearwards U ca and the  r i g h t  sill 
panel a d  door were depressed about 15 cm. Zoaf contact  reduced its 
height  by aqproxlmately 15 cs. Because of the  slope to the d i t c h  the 
vehicle bounced on its l e f t  side. TUs *inpact forced the upper  body 
s t ruc tu re  23 centimetres t o  t h e  r i g h t  with t h e  g rea te s t  defamation t o  t 
roof and upper pillars; The l e f t  s ide  a lso  iapacred a l a g  a t  this point 
vItich depressed the l e f t  f r o n t  fender and door 20 cm. me l e f t  Lower 
A - p i l l a r  intruded the d r i v e r ' s  a rea  by 7.6 an. and partially separated 
from t h e  upper A - p i l l a r  . Other damage included LOOX s e p a r a t i o n  of t he  
windshield, t he  rear hatchkack ca tch  released a d  t he  rear SacWight a d  
side windows shatt'ered. The prhary CDC was GO-T13GW-3. 

BucMhg 05 t he  dash panel m s  the only i n t e r i o r  damage bduced by vehicLe 
impact with the ground, me remainder of  t he  in ter ior  damage was a r = d :  
of occupant contact as they were r h r m  around the vehicle .  This k c l u d -  
ed depressed left and r i g h t  door panels, d i s to r t ed  sunvisors a& head- 
l i n e r  and a shat tered console. In addi t ion  the lower  bs t rument  panel, 
c lu tch  pedal and the outer  s t e a m   heel t4n were danaged; Sowever, 
there  were na coinciding injuries reported by the  occupants. 



DESCIIIPTI OFT : 

CASE SU'bX4RP (Cont 'd.) 

(Cont 'd.) 

Crash Phase (Cont 'd ,) 

1nitial . ly the  four occupants were forced t o  the  r i g h t  and s l i g h t l y  
forwarci, then upwards and f i n a l l y  t o  the  l e f t  in a rearward direct ion.  
Driver I, with an overa l l  AIS of 3 ,  dislocated his r igh t  e l b o w ,  fractured 
his l e f t  c l av ic le  and sustained a l e f t  hemothorax and concussion. The 
r i g h t  i k m t  passenger had an overal l  AIS of 4 because of an undisplaced 
fractur:e to  the l e f t  orbitaL f loor  and a displaced f rac tu re  to  t h e  l e f t  
maxfl1;iry sinus. In addition he had a stable m i n i m a l  an te r io r  compressio~l 
f r ac tu re  of TT1 and T12. The l e f t  rear occupant, because of a concussion 
and a fractured r i g h t  scapula, had an overal l  US of 2. The r igh t  r ea r  
passenger sustained a comminuted compression f rac ture  of U, with cord 
dauage,, through head contact on t h e  roof.  This resul ted i n  an overa l l  
AIS of 4 .  

P o s t  Crash Phase 

The r i g h t  f ron t  and l e f t  r e a r  passengers regained consciousness and found 
the velx&le f i l l i n g  with water. They both got out of the  vehicle  
immediately and l e f t  the r i g h t  r ea r  passenger to  hold the unconscious 
driver 'r head above the watez. Since there was a delay i n  contacting 
the po:Lice, and t h e  accident occurred 50 kilometres from a major c i t y ,  i t  
was we:Ll over an hmr before two ambulances arr ived.  Residents i n  the  
area had extr icated Driver 1 but had l e f t  t h e  fourth occupant in the 
vehicle  because of a suspected back injury. ALI four were traosported t o  
a hospi tal  and admitted. 

Driver I was infected with pneumonia during his recovery and remained in  
the  holspital f o r  4 weeks, The r i g h t  front  passenger was h o s p i t a l i z d  for  
10 days and the l e f t  r e a r  occupant fo r  5 days.-- The r i g h t  rear  passenger 
receiv~sd surgery to reduce the  comminuted f rac ture  and fuse 2.js damaged 
spine, As a r e s u l t  of this damage he l o s t  the power i n  h i s  lower legs 
and was not expected to ever have complete use of his l egs .  lie ra;lafned 
in the hospital  fo r  w e l l  over  2 months. 

The: vehicle  was towed t o  a nearby town and subsequently wri t ten off a t  
$6,000.00. Property damage other  than the  vehicle  was not s igni f icant  
enough to  warrant repair. 

Since 'blood alcohol was not tested and there  were no witnesses to the 
accident, Driver 1 was not charged. 



* Gravel - 
Creek - 

( 0.5 m embankment 
Radius of Curvature 137m 

Section A - 4  0-8 see page 14 

Scale Icm = 5.91 rn 
1" 3 501 



Case vehicle in its f inal  p o s i t i o n  of rest  in the creek 
facing southwest. ( S l i d e  #l) 

View showing approach to the l e f t  hand curve. The marked 
rock indicates where the case vehicle f i r s t  began to  leave 
roadway. (Slide #2) 



Slide taken from position of r e s t  of case vehicle  looking 
towards the roadway. Note: the log in the grass was 
contacted by the case vehicle with its l e f t  front fender and 
door in the rollover sequence. (Slide #3) 

Right front 3/4 view of the case vehicle .  Note 15 centimetres 
depression of door and s i l l  panel. (Slide # 5 )  



U.O.C. 018-, 7 - 

Left front 3 / 4  view of vehicle,  Damage t o  l e f t  f ron t  fender 
and door caused by f a l l e n  log. (see Photograph 83) 

In t e r io r  view of case v e h i c l e  through b a c k l i g h t  opening. 
(Slide 822) 



CASE #76 

Identification : 

Location: 

Area: 

Date /Th  : 

Accident me: 

Severity : 

Ambience : 

Viewing Conditions : 

Cloud Cover: 

Precipitation: 

Relative E u n i d i t y  : 

Orf entation: 

m e :  

Width: 

Xo. of laaes: 

Median : 

Surface: (condition) 

Vertical. A l i m n t :  

Urban, 4 lane, maj o r  s t reet .  
* 

Urban, res ident id .  

May, 1975. 1400 hours. 

Togota Station Wagon head-on i n t o  a 
trsin. 

Clear. 

gone. 

Bone. 

19°~. (66'~) 

'#known. 

10 - 14 m.p.h f r o m  vest.  

Zast-West . 
4 lane, major s t ree t ,  resi0eatial. 

70 feet . 
Four , each 12 6" *A de 

Grass , .20 f't . vide. 

??om asphalt &?J, 

Level, 



Hori zont a i l  Straight.  

Cram: Hone. 
- -  - - - - ---- -- -- - - - -  

Road Edgar: 4 in. curb 10 ft. boulevards, 5 f t. side-walk!;. 
- - -. . - .  .--.- - -- - - . - -  - - -  

Visibi l i tv  Shup, plus several u t i l i t y  poles 
Obstruct fans : obstructing view of spproacbing t ra in .  

Traffic Coopt rols  : - 
Speed L i n l i t  : 

Lights : 

Lane Markbgs: 

Light S i ~ p a l s :  

Vehicles : 

Odometer : 

Colour : 

Transmission: 

Brakes : 

Lap Restraints: 

Shoulder 
 restraint;^ : 

Appraisal. by 
Driver : 

Hone at the time of the accident. 

ELght flashing r e d  l i gh t  signds at 
railway crossing. 

1973 Toyota 1600 de luxe Stationwagon. 

20,326 miles. 

White* 

Automatic 

Manual* 

Power, front d isc ,  rear durn. 

5 lap,  2 front ,  3 rear. 

2 front.  

Rot kslown, 



CASE SUMMARY 

Vehicle: (cont 'd) 

Exterior D-e : From -act with the  t r a i n  (direct ion of force 
12.00 o clock) : damaged components included the  
bunper, gri l l ,  engine hood, engine, transmission, 
both f ront  quarte-qanels, m n t  suspension, 
both lower "A" p i l l a r s ,  windshield and frame. 
In addition there  was deflect ion of the  f ront  
end qvard and t o  t h e  left. 

Contact c-rush t o  the h m p e r ,  g r i l l ,  quarter 
panels and hood extended r a w ~ a z d  t o  a 
naximum depth o f  20" on the r igh t  and 15" 
on t h e  l e f t .  In addition there  was upward 
d ~ f l e c t i o n  of  the  e n t i r e  f ront  end by about 
8 (more w k e d  on the  l e f t )  and as well  t he  
f'ronf end was defiected l e f t  by 10'. 

Tbe engine was also pushed upward and rear- 
ward, cracking t h e  b e 3 o u i n g  and bucirling 
the rear  c m s s  member. Lcngitudiaal forces 
applied t o  t h e  drive shaAft displaced the 
d i f f e r e n t i a l  rearward csusing moderate toe- 
in of  the  rear wheels. 

Rearward trarzsfer of f 'mntal  impact energy 
through the  doors t o  the  "3" r~illars combined 
with upward deflect ion o f  the  front  end 
caused induced buckling of the  mof s t rxc txre  
opposite the  "B" p i l l a r s .  

h t h  "A'' p i l l a r s  were displaced s l i g h t l y  rear- 
ward and the  doors vere J m e d .  

S t r e s s  cracking o f  t he  -Yri3dshield was ex te r s i  
and bond separation w a s  30% ncstly a t  the  
lower margin, The cngiae hood vas buckled 
extensively and deflected t o  the L e e .  me 
right hood hinge fa i led .  

The bumper was completeij detached on the  
r i g h t  and deflected t o  the l e f t .  



U.C.M. 03>-'1'> 

CASE SUMMARY 

Ve'hicle: ( c o n t t d )  

In ter ior  Damaae: 

Standards 
Ayplicable : 

Repeir Costs : 

Occupant : 

Driver Data: 

Sex 

Inside VI the re  was minimal damage from 
f r o n t a l  @act energy and in t rus ion  by 
the instlvment panel and f i r ewa l l  was 
minimal. The f loo r  pan on the  lef't was 
buckled mdera te ly  . 
%om o c c q a n t  contact - d t h  the  s teer~ing  
wheel t he re  k-as compression of t h e  EW 
by 4" and shear capsule separation. Tbe 
q p e r  i n s t m e a t  p m e l  was crushed down- 
ward i n  the  centre  t o  a maxim= depth of 
2'' from contact with the  dr iver  s face 
a d  t he  lower i n s t m n t  panel mouldiag a d  
package she l f  was U e d  by the dr iver ' s  
knee. Although blood was foucd on the 
windscreen, head contact could not be 
proven, 

CMVSS 2 0 1  - I n t e r i o r  Paddhg Occqes t  
Protection. 

CMVSS 203 - Steering Wkeel Impact 
Protection. 

C2NSS 204 - Collagsibla s t ee r ing  c o l m .  
CMVSS 207 - Wincishiel6 and window glass.  
CMES 206 - Door l a t c h  and hioge strength. 
CMVSS 212 - Windshield re ten t ion .  
CNES 215 - Bumpers, 
CMVSS XK - Iraproved hood 1st ch sys tens. 

$2,150 w r i t e  off .  

Age : 



CASE VEHICLE 

Driver Data: (cont' d) 

Height: 

Weight: 

Marital Status : 

Occupation: 

Education: 

Driver Education: 

Driving Experience : 

Defensive D~*ving: 

Driver Record: 

Previous Accidents: 

Vehicle 
Familiarity: 

Area 
Familiarity: 

Trip Plan: 

5'10". 

160 lbs. 

Separated. 

C o d s s i o n a i r e  for  Canadian Forces. 

Captain i n  the Brit ish Army for some years . 
Pre-enustment education unknown. 

Not known. Lessons i n  Britain a t  t h e  
age of 17. 

Drove cars and trucks while i n  the 
arnxy but since emigrating t o  Canada 
in 1966 h e  only drove i n  Spring and Summer. 

No ci tat ions.  

July 1974. Xotor vehicle accident 
while turning - minor damage. 

March 1975, motor vehicle accident 
caused by t ravell ing too fast f o r  conditiocs, 
moderate damage, s l i gh t  in jury .  

May 1975, motor vehicle accident caused 
by careless lane change, moderate damage, 

Three months 

familiar. 

The driver was enroute to work and was 
late. H e  was employed a t  a local  Canadian 
Forces base o n  the 2.00 - 10.00 p.m. sh i f t .  



Driver Data : ( cont " d)  

Glasses : 

Colour Deficiency : 

Physical Condition: 

M e n t a l  Ccrndition: 

Restraint! Use : 

Iaj ur ies  / 
Causation. : 

Head 

Face 

Chest 

Yes. 

Good. 

Probably unstable. When se-rving with the  . 
British i n  Malaya received a head wound 
end hence had a dis-abi l i ty  gension for  
brain damage. 

Two recent interviews with a p s y c h i ~ t ~ s t .  

Hot suspected. 

Contusion t o  brain, f r o ~ t o - p a k e t  a3 
area ( r i g h t  cerebral  he isahere)  US 3/ f qgcr i a s t m e n t  oanel b r a e o l e  . 
Di r'fuse mild subsrachnoid hemrrhage/AIS 3/ 
upper instrument ;anel (probable) , Ki,nd- 
shield (possible)  . J 

Fracture bridge o f  oose/AIS I/up.per 
instrimeat p a e l .  

Fracture w i U a  (upper jaw) with most 
upper t e e t h  nissing/XS 2/mper fnstAwent 
panel. 

Laceration of tongue/kIS l /@ger  imtm?ct 
panel. 

D a c t u e  ri&t r i b s  3-6 m t e r i o r  &ULZJ 
line/AIS 3/steer ing wheel. 

Fracture l e f t  ribs 3-6 i n  mid axillzy l i n e  
and ribs 7-10 i n  pos ter ior  axille3cg l i ne /  
AIS 3/s teer ing wheel. 



Driver Data: ( cont ?d)  

Injuries /Causation : 

Chest 

Pelvis 

m e r  
Extremities 

Lower 
Zxtremities 

Laceration r ight  ventricle o f  heart 
( s q e r f i  c i a  ) /.US 4/ steering -&e.el. 

Rupture thoracic aorta just  beyond l e f t  
sub c l a ~ a n  take-off lus  6/ steering wheel. 

Massive hemorrhage into aeiiiastixm and 
l e f t  chest cavity/AIS 5 /  steering ;;heel. 

Contusions over both anterior  and 
s q e r i o r  ilf ac spines/ilIS l/unidentiified 
sources. 

Laceration o f  dorsal surface both ha&/  
U S  l /unidentified sources. 

Fractures phalanges znd netacaqals  s i l l u  a d  
r ing finger left hend/US I /unidentif  f ed 
sources. 

Comminuted frec$urt r igh t  ~ a t e l l z  o f  h e e  
AIS 2/lower i n s t ~ m e n t  p a e l .  



Pre-Cresh "base : 

The case vehicle was westboud on the  no, h l ane  of a 4 lane major 
urban r e s i d e n t i a l  m e r i a l  a t  a speed of 35-40 m.p.h. and approaching a 
l e v e l  railway crossing. Eight warning l i g h t s  a t  t h e  crossing were 
f lash ing  red and were e a s i l y  v i s ib l e .  For no obvious reason the  dr iver  
f a i l e d  t o  slow wwn end col l ided  with a southbound t r a i n ,  s t r i k i n g  t h e  
second :freight ca r  i n  a t r a i n  of seven. The t r a i n  was t r a v e l l i n g  a t  a 
speed o:t' 15 m.2.h. 

No evasive mneuvers o r  indicat ions of braking could be detected by the  
investige;tors. The d r ive r  of a bus which had stopped 300 3. from t h e  
crossing, s t a t e d  t h a t  he d i d  not observe the  aypl icat ion of brakes, as 
indicated by the  r e a r  brake lights, o r  any slowing of the  vehicle p r i o r  
t o  *act. 

Crash Phase - : 
The case vehicle  (Vl) s t ruck  the  f ront  end of t h e  no. 2 f r e igh t  car  ia 
t he  region of t h e  s teps  (d i r ec t ion  of force 12.00 orc lock) .  The i q e c t  
i n i t i a t e d  a 90' counter clockwise ro ta t ion  of V1 and it came t o  r e s t  
facing south i n  t h e  no, 2 lane, Damage t o  the  f r o n t  of V1 was extensive 
and altlmugh reW,azd energy t r a n s f e r  with deforaation t o  the  "3" p i l l a r s  
occurred, occupant collspertnent in t rus ion  w a s  iPini~EC1. Damage t o  t h e  rail 
c a r  was a lso  dnimal, 

The unrestrained dr iver  w a s  thrown fo,mard, h i s  chest against  t he  
s t ee r ing  wheel and knees against  t he  l o w e r  instrunent  ;anel. Eis face 
contactled the  upper i n s t r u m e ~ t  panel j u s t  t o  t h e  l e f t  of centre.  

,Prom contact with t h e  s t ee r ing  wheel he sustained -",-act-ares t o  L e e  
ribs 3-45 in the  a i d  ruj l lary line and r i b s  7-i0 i n  t h e  pos te r io r  a x i l l a r j  
l i n e ,  'RSns 3-6 on the  right were a lso  fractured i n  the  m t e r i o r  axi11azy 
line. in addition he received a supe r f i c i a l  t ea r  of the  right ven t r i c l e  
of' the 'heart and a p a r t i a l  t e a r  of the  thoracic  aorta jus t  beyond l e f t  
subclavian t &e-off . 
From co:ntact with t h e  upper instrument panel he sustained f rac tures  t o  the  
bridge of nose and d f i s  ( q e r  jaw) with evulsion of most unger tee th .  
A contusion of the  f ronta l -par ie ta l  a rea  o f  the  rigbt cerz3re l  hemi- 
q h e r e  with a mild di f fuse  ~ u b a r a c h o i d  hemorrhage-wes found a t  autopsy. 
Other injuries ~ h c l u d e d  a co r~ound  f rac ture  of the  p a t e l l a  from contzct 
with the  lower instrument p a e l  and f rac tures  of the  metacarpals and 



CASE SUMMARY 

Description: (cont d) 

Crash Phase: 

a d  p r o W  phalaaqes of the small and U t t l e  fingers on the l e f t  hand 
from unidentified sources. The cause of contusions obsened over both 
anterior ,  slrperior i l a c  spines Qso remins  unknown. 

Post Crash Phase: 

The accident occurred short ly after 1400 hours. Police were not i f ied  
by an unidentified motorist and were on-scene by 1415 hours. A rescue 
team from a nearby fiere s ta t ion was sunrmnned imedia te ly  and were on- 
scene within 5 minutes of notif icat ion.  

Meaawhile driver I, who remained on his seat  i n  the upright position, 
was observed t o  be conscious, Sleedinq from the muth,  and short of breath. 
ile w a s  also attempting to exit  the  case vehicle unassisted. 30th front 
doors were jammed but repeated force by Police e v e n t . d y  o~ened  the l e f t .  
The driver was then constrained by Police u n t i l  and-ra l  of the rescue 
team. 

To f a c i l i t a t e  extr icat ion the steering assedoly was winched t o  the l e f t .  
The driver then removed and conveyed t o  hospital.  

Arri7d. t h e  a t  a ns jo r  teaching hospital  located 2 d l e s  I,wm the sceEe 
xas 1430 hours. i n  emergency he Tas sgGn noted t o  be ia r e s ~ i r a t o r j  
Olstress, disorientated and res t l ess ,  Although the geripheral. s i p s  of 
shock were observed his blood pressure was 140/70 and ptzlse ra te  80. 
Mer i a l  blood gas analysis showed a PO2 of 53 indicating hygoxemiz ( l o w  
oxygen content i n  the blood). Cro-tracheal, izttubation was oerfomed and 
assisted venti lat ion added. A tube was placed in  the l e f t  cbest caviCj 
and returned 600 d. of blood. A radiograph of the cbest showed only 
fractures t o  r ibs ,  5 ,6  and 7 on the l e f t .  

A t  1530 hours, a f t e r  3000 d. of IV fluids, his blood pressure rellaiaed a t  
100/60 but pulse had r isen t o  108. Transfer t o  the I.C.U. was made t o  
a l l o w  contiaued assisted ventilation. Eis condition ar, t r acs fe r  appeaed 
stable.  

A t  1545 hours deterioration i n  'his condition 'oegul. Laboratory data 
showed profound acidosis csnsistent with prolonged shock. A t  1600 hours 
brisk bleeding from the cbest tube recurred. Adrdaistration of 2500 EL. 



CASE SUMMARY 

D e s c r i ~ t i o n :  (cont ' a) 

Post-Crash Phase: 

of whole! blood during the following 30 minutes fai led t o  kee? pace with 
the  1oss;es and sus ta in  t h e  c i rcula t ion .  R a ~ i d  de ter iora t ion  i n  cardiac 
ftanctiorl followed a d  he w a s  pronounced dead a t  1645 hours about two 
and a btlf hours post crash, 

Autopsy showed a massive mediastind hernetom from complete ,rupture of 
the thoracic  aorta .  The probabi l i ty  was t h a t  pszrtial tear of the  f i r s t  
two layers  occurred a t  i ~ a c t  arrd t he  third layer ( adven t i t i a )  gave way 
at 1600 burs. 

Also formd at autopsy was edvanced coronary a r t e ry  disease,  however no 
fresh thrombus was i den t i f i ed  t o  confirm a heart  a t tack  as the  cause of 
t h e  accident. 

The case vehicle  was removed f r o m  the  roadway prongtly t o  allow t r d f i c  
flow t o  resume on the  heavily used arterial.. On-scene photogrqhs of 
the  case vehicle  a t  r e s t  were not obtained. 

No nember of the t r a i n  crew was aware of the  co l l i s ion  and the  treh 
continued on t o  i ts  staging yards 5 miles beyond. 

A thoroilgh check of the sig~lal system a t  the  rail crossizg showed no 
malLfunci;ion. Later ,  a check was d e  of the  case vehicle braking system 
and it too was found t o  be i a t a c t  and functioning. 





Case vehicle r igh t  s ide  view. ( s l ide  15) 

Case vehicle r ight  t o  l e f t  front i n t e r i o r  view, Rote re la t ive  
lack of compartment i n t r u s i o n ,  Damage to  s teer ing  column 
occurred during &iver extr icat ion.  Cslide 23) .  



CASE #77 
U.O.X. 038-75 

Locatioc : 

Area : 

Date/Tfae: 

Acci dect T-fie : 
T 

Severi ty  : 

Ambience : 

Vieving Conditions : 

Cloud Cover: 

P r e c i ~ i t a t i o n :  

Tewera ture  : 

Relative 2 d d i t g :  

VLcd : 

9i &v~y : 

Orientz t i sn  : 

Median: 

Eiurd, 4 lane, major thoroughfare. 

June, 1123 hours. 

1975 Datsun 3210 11965 ?ontiac Lauentian/  
head-on c o U s i o c .  

Clear. 

Sca t te red  cloud. 

Xorth-South. 

4 lane, mJor thomuqhfzre. 

L4 feet . 
Pow, each 7; I%. ufCe. 

None. 

Asshalt , good. 

Level 



=&way: (cont ' d) 

Eiorizontal U i g m e n t  : 

Crown : 

Road Zdge : 

Stra ight .  

l", ees t  and west t o  centre.  

U it. wide grzvel shoulders, flanked 
on the  west by a 16 3, wide, 3 ft. 
deep grassed U t c h ,  and on the ees t  by 
a 28 ft. wide, 4 f t .  deep grassed ditch. 

V i s ib i l i t y  
Obstructions : Truck i n  front  o f  V2. 

Trzf f i c Controls : 

Speed L i n i t :  

Lights: 

.Flow direct ions separated by two s o l i d  
yellow l i n e s .  ' he  two lzrres f o r  each 
d i rec t ion  separated by dzshed white l i n e s .  

None. 

Vehi cleci: 

197% Dat s un B210 , 1965 Pontizc 
Laurentian, 4 door 
sedan, 8 cylinder 
engize . 

4 door sedan, 4 
cylinder engine. 

l2,334 miles. 

Red. 

u a o w n .  

White 

Automatic . 
Manual. 

M e n d ,  ell cbu!l. 

Transmission: 4 speed mud. 

Manuel. 

Brakes : Power, f ront  d isc ,  
r e a r  drm. 

Lap Restraints : 2 front, 2 re=. 3 f ront ,  3 r e a r .  



Vehicles : ( cont ' d)  

h p r z i s a l  'oy 
Driver : 

Exter ior  3 a a g e  : 

2 f ront .  

unknown 

Bone. 

9 tdr. 

Vehicle I 

Contact Kith V2  proCuced 
involving bumper, g r i l l ,  
qua r t e r  panels ,  t he  unde 
suspension coqonents  as 
power train coqonenta . 
upwar& and t o  t h e  r i g h t  
zgains t the f i r e ~ d a l l .  

, total ,  f r o n t a l  crush 
ecgine hood, bozh 

rczr r iage  and associated 
well  as $he engine 
%e ezgi re  deflecteci 

and was coiqressed 

me right f ront  quzr te r  ?anel  was crushed 
r e a r ~ z r d  about 30" before s e ~ a r a t i n g  from 
its spot weld a t t a c h e o t s .  %e Fzner 
paoel of the  srheel y e a  vas c ~ u h e d  rear-  
ward by 40". 

The l e f t  f ront  qua r t e r  p a e l  and wheel v e i l  
was crushed r e a r ~ e r d  Sy 50" t o  about tbe  
o r i g i o a l  gos i t ion  of the firevd.1. 

The engine hood vas f i rs t  crushed 5y &out 
12" and then buckled downvard ~ g a i n s z  tLe 
crushed f ront  end h g i n g  t h e  lz tc f ;  
mchanisn zna causing the o u t s r  s k i n  t o  
separate fron the  sqgo,rt zecbers d o z g  
bath .right a d  l e f t  =@zs. The reu :  
margin of the  hood  SO def lec ted  u y ~ a r d  
damagLog and c a r t i U j  segzrz t izg  the  
'hiages. No evidence of vinchhield contact 
was observed. 

Both f ron t  wheels znd their associated 
suspension ccnqonents xere  lorced r 5 w ~ a r d  

11 I1  the lower A g i l l a s  rcsuL5ing L3  
reduction of  ';he uheel3ase on the  Lcf: -9y 
46'' and 43'' oc the right. Tae ea@ze =d 

C! t r s a m i s s i o c  v e r j  def lec ted  qvand 5.j 90 
and displaced rcar~ard, gisroting around ;he 
re- engine aouats . E e  SeUhousisg 7a.s 



CASE SUMMA.Rl! 

Vehicles : ( cont d) 

Zxt  e r i o r  Dsntage : 

Vehicle 1 

fractured extensively. 

Compression of the  c,rushed front  end sheet 
me-, engine end suspension ageinst the 
f i rewal l ,  instyanent panel znd "A" g i l l a r s  
forced the  right ?ill.& r e w a r d  by- 20" 
and the  l e f t  by 15" .  R e a r ~ c d  t r aos fe r  
of energy through the s ide  s t ruc ture  
caused door s ide  
separate c o w l e t  e ly  and pcp o f f ,  c-~lyhg 
with then the  outer  skins of the doors. 
m e s e  components were found v i ~ ~ n 7 1 y  
undamaged. The remziniag elements o? the  
f ront  doors 
t o  one third their .  or igin& s i z e  eni  

i tu .  

Sinultaneously , the f loo r  ?an reinforcing 
member was buckled doxnwerd a t  =he rear  
cross member cad the  front  coqartment 
f l o o q a s  deflected q and rearward zgaisst  
the  front  s e a t ,  thereby c r a n i n g  the s e a s  
along t h e i r  f ront  =ran by h" end corqlete- 
ly ob l i t e ra t ing  the lower occupuli; sgace. 
In addition t h e  s ide  r a i l s  znd rocker 
panels buckled downward an6 outvard, a t  a 
point opgosite the  "B" p i l l a r s ,  and on the 
l e f t  there  was c o q l e t e  segarazion of the 
rocker ganels from the floorpan a d  side 
rails. 

C 

Rearward mveznent of the wper "5" p i l l s r s  
caused upward deflect ion of the goof - ra i l  
a t  the  front  end exteitlsive diagonzi 
bucklicg of the roof i t s e l f .  w a r d  
deflect ion of the roof rai l  between the  
11 11 B and "C" p i i l a r s  also occurred. The 
roof skin on the r igh t  w a s  completely 
separated from the e x t e ~ d  roof rail over 
the  area bounded by the "A" a d  "C" 
p i l l a r s .  



CASE SUMMARY 

Vehicles : (cont ' d)  

Exte~Lor  Darnage: 

bt e r l o r  Damage : 

Vehicle I 

Rearward t r a n s f e r  of c o l l i s i o n  forces ,  
p r i o r  t o  seyarat ion o f  t h e  ?,runt door 
side guard beams, forced tbe  "9" p i l i a r s  
rearward. F r k h e r  t r a n s f e r  through the 
r e a r  doors caused s l i g h t  outward bcwing 
o f  the  doors as weli as out -~ard  ro ta t ion  

Itntl and rearward disglacercezt of the  L 

p i l l a r s .  Slight buclili3g of  he rsar 
quar te r  panels at the base of the  q g e r  
I? t t  C p i l l a r s  z lso o c c ~ u r e d .  The coqonent  
t o  which t h e  r e a r  door s t r i k e r  necbanisns 
were at tached separated, fro= the  "C" 
p i l l a r  a t  the  spot welbs. As a result 
bo th  re= doors opened on ingact.  

I t  I? R e w a r d  displaceznent of the A ~ i l l a r s  
together  with buckling of the v isdshie ld  
header a t  its mid ?oinc caused wizdshield 
band sesara t ion  by 50% d o o g  t h e  l e f t  Lower 
=gh. Contact by the d r i v e r ' s  h a d  and 
head a lso  contributed t o  bond seyaration. 
Extensive roof bucirlicg together i5';h 
slight mvenent of the  "2" g i l l a r s  r e e z ~ a d  
aad t o  t h e  left caused defamat ion  of :he 
backlight header w i t h  coagieta s e p r s t i o o  
o f  the  backlight i t s e l f .  9earszard t r v l s f e r  
of  c o U i s i o n  energy, i n  addizion t o  e l a s t i c  
and plastic deforpation of the  "C" g i l l a r  
and r e a r  qua r t e r  ; m e i s ,  czused Cefomatioz 
t o  the tnrak a rea  with damage ", t he  l i d .  

Gross in t rus ion  in to  t h e  front  gassenger 
c o q a r t n e n t  o c c u r e d  causing h s t  
conrplete o b l i t e r z t i o n  of lower occTqant 
sTace. The f l c o q a n  a d  foot controls  
xere def lec ted  ~ ~ w a . r d  a d  reamard fron a 
point  just i n  f ront  of the  "9" p i l l a r s  
and forced against  t he  f root  sea t s  czusizg 
r e a m a r d  displacement of the  s s a t s  m d  b" 
o f  cL-h t o  t h e i r  f ront  w g i n s .  





SUMMARY L I S T  OF CPIR CASES WITH OVERALL INJURY SEVERITY 3 OR GREATER 

TEAM CASE d 

AA 1 3 2  
3U 73  05 
DTS 065 7 2  
~ T S  1 0 3  7 4  
MGU 0 9 4  7 5  
I%U 0 9 4  75 
C n1 0 0 6  
UNM 1 7  
SU 0 0 9  
SWRI 7147 
SWRI 7 2 4 6  
SWRI 7 3  2 2  
UC 1 2 6 5 0  
UM 1 2 0 7  7 7  
(JOK 72  2 1  
UTAH 1 9 8  7 4  
UTAH 1 9 8  74  
UOC 0 0 1  76 
uoc o o i  7 6  
UOC 0 0 5  7 6  
liOC 0 1 4  7 7  
UOC 0 1 4  7 7  
UOC 0 1 8  7 7  
llOM 3 3 5  7 5  
UOM 0 3 8  75  
UOM 0 5 8  7 5  
UOM 0 8 5  7 8  

J M K  E 

COLT 
TOYOTA 
DATSUN 
TOYOTA 
3ATSUN 
DATSUN 
SUBARU 
TOY OTA 
[IATSUN 
TOYOTA 
TOY OTA 
TOY OTA 
TOY OTA 

8 2 1  
TOY OTA 
OATSUN 
OATSUN 
DATSUN 
DATSUN 

HONOA 
DATSUN 
OATSUN 
TOY OTA 
TOY OTA 
DATSUN 

?tADA 
OATSUN 

S U B I M I N I  IMPORT 
S U B / M I N I  IMPORT 
S U B I M I N I  IMPORT 

COMPACT 
S U B I M I N I  IMPORT 
S U B I M I N I  IMPORT 
S U B / M I N I  IXPORT 

COMPACT 
S U B I M I N I  IMPORT 

COMPACT 
S U B / M I N I  ICPORT 

PICKUP TRUCK 
SUB/MI N I  IMPORT 

PICKUP TRUCK 
COMPACT 

S U B I M I N I  IMPORT 
S U B I M I N I  iMPORT 
S U B I M I N I  IMPORT 
S U B / M I N I  IPPORT 
S U B I M I N I  IMPORT 
IMPORTED SPORTS 
IMPORTED S?ORTS 
S U B / M I N I  IFPORT 
SUB / M I N I  IMPORT 

UNKNOWN 
S U B I M I N I  IYPORT 
SUB/MI N I  !HPORT 

P O S I T I O N  BELTS iNJURY ( A I S )  

FRONT 
FRONT 
FRONT 
CRONT 
FRONT 
FRONT 
FRONT 
FRONT 
FRONT 
FRONT 
FRONT 
FRONT 
FSONT 
FSONT 
FSONT 
FQONT 
F?ONT 
FSCNT 
FZONT 
FXONT 
FZONT 
F?ONT 
F?ONT 
F?ONT 
FQONT 
FRONT 

REAR 

NONE SERIOUS4 
NONE C R I T I C 1 5  

3 0 T H  88 F4TAL 6 
NONE C Z I T I C L S  
NONE FATAL 6 
NONE C R I T I C L S  
UONE SEVERE 3 

LAP 30 SEVERE 3 
NONE SEVERE 3 

LAP 80 FATAL 6 
NONE SEVERE 3 
NONE C R I T I C L 5  
NONE SEVERE 3 
VONE SEVERE 3 
VONE FATAL 6 
YONE F4TAL 5 
NONE SEVERE 3 
NONE C R I T I C L S  
NONE FATAL 5 
'{ONE FATAL 6 

30TH 54 FATAL 6 
NONE FATAL 6 
UONE SEVERE 3 
NONE C R I T I C L S  
NONE FATAL 5 
?IONE C R I T I C L 5  
UONE FATAL 5 


