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CHAPIER I . iNTRODUCTION

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

veh jc les  known  as  , ' Jeeps , , ,  have  become inc reas ing l y  numerous  on  the  h igh r iays

s ince  the  
' l 970 ,s .  

The  mos l  popu l  a r  u t i l i t y  veh i c le  mode ls  a re  the  A t4c  Jeep  cJ -5

a n d  J e e p  c J - 7 ,  F o r d  B r o n c o ,  c h e v r o l e t  B l a z e r ,  a n d  I n t e r n a t j o n a l  S c o u t .  l t  h a s

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

compared  to  o the r  f ou r -whee led  mo to r  veh i c les .  Because  o f  t he i r  "h i9h  ro l  l ove r

a c c i d e n t  r a t e s , , ,  t h e  u . S .  A r m y  s t o p p e d  s e l l ' i n g  s u r p l u s  m i l i t a r y  v e h i c l e s  o f  t h i s

t ype  to  the  pub l i c  (00T ,  197 , ] ) .  l ' , i i t h  t he  c rash  expe r ience  o f  t he  m i l i t a ry

v e h i c l e s  a s  b a c k g r o u n d ,  R e i n f u r t  a n d  o t h e r s  ( l 9 8 ' l  )  e x a m i n e d  t h e  c r a s h  e x p e r i e n c e

o f  c e r t a i n  u t i l i t y  v e h i c l e s  a n d  c o n t r a s t e d  i l  w i t h  t h e  e x p e r i e n c e  o f  o t h e r  m o t o r

veh ic les .  The  cu r ren t  s tudy  upda tes  and  expands  the  p rev ious  work  us ing  rno re

recen t  c rash  da ta .

l . i i t h  respec t  t o  t he  l i t e ra tu re  i n  t h i s  a rea ,  snyder  and  o the rs  (1980)

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

on  1975-78  acc iden t  da ta  f i .O rn  A r i zona ,  Mary land ,  M ich igan ,  New l v lex i co ,  New York ,

Nor th  ca ro l i na ,  Texas  and  wash ing ton ,  as  we l l  as  w i th  da ta  f ro rn  the  Fa ta l

Acc iden t  Repor t i ng  Sys tem (FARS)  f i l e  f o r  
' l 977 .  

f unong  o the r  t h ings '  t he r

c o n c l u d e d  t h a t  u t j l i t y  v e h i c l e s  " e x p e r i e n c e  r o l l o v e r  a t  a  r a t e  t h a t  i s  a t  l e a s t

f i ve  t imes  h ighe r  t han  tha t  expe r ienced  by  the  ave rage  passenger  ca r . "  The i r

s tudy  a1  so  i nd i ca ted  tha t  ce r ta jn  u t i l i t y  veh i c le  mode ls  were  more  I i ke l y  t o

ove r tu rn  than  o the rs .  and  tha t  t he  Jeep  CJ -5  was  the  l eas t  s tab le  o f  t hose

s t u d i e d .

The  l 98 l  s tudy  by  Re in fu r t  and  o the rs  compared  the  ro l l ove r  expe r ience  o f

u t i l  i t y  veh i c les  w i th  tha t  o f  ha l f - t on  p i ckup  t rucks  and  a l  so  passenger  ca rs .

Acc iden t  da ta  f rom Nor th  ca ro l i na  ( . l 973 -78 )  and  Mary land  (1974-78 )  and  FARS da ta

( ' l 9 7 8 - 7 9 )  p r o v i d e d  t h e  d a t a  b a s e  f o r  t h i s  i n v e s t i g a t i o n .  A g a i n ,  s i n 9 1 e  v e h j c l e

ro l  l ove r  c rashes  were  much  more  p reva len t  among  u t i l  i t y  veh i c les ;  t he  Jeep  CJ -5

ra te  exceeded  tha t  o f  e i t he r  t he  Fo rd  B ronco  o r  t he  chev ro le t  B laze r  i n  a . l  I

t h ree  da ta  f i l es  i nves t i ga ted .

Smi th  ( l gB2)  examined  the  i nc idence  o f  s ing le  veh ic le  fa la l  ro l  l ove r

c r a s h e s  i n v o l v i n g  u t i l i t y  v e h j c l e s  u s i n g  d a t a  f r o m  t h e  F A R S  f i l e  f o r  t h e  y e a r s

l 9 7 B - 8 0 .  H e r  f i n d i n g s  s h o w  t h a t  " i n  s i n g l e  v e h j c l e  f a t a ' l  a c c i d e n t s  i n v o l v i n g

a  u t i l i t y  veh i c le ,  t he  Jeep  cJ -5  and  the  Toyo ta  Land  c ru j se r  a re  more  l i ke l y  t o

have  ro l  l ed  ove r  t han  any  o the r  veh i c le  t ype .  A1  so  occupan t  f a ta l  i t i es

r e s u . l t i n g  f r o m  u t i l i t y  v e h i c l e  a c c i d e n t s  w h i c h  i n v o l v e  a  r o l l o v e r  o c c u r  m o r e

-
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f requent ly  in  Jeeps  (exc tud ing  the  | ' l agoneer  and cherokee)  dnd the  Land c ru iser
as  opposed to  the  o ther  veh ic ' le  types . , ,

T h e  p r e s e n t  i n v e s t i g a t i o n  f o l r o w s  t h e  r e s u r t s  o f  R e i n f u r t  e t  a r .  ( l 9 8 r )
w r t h  m o r e  r e c e n t  d a t a  a n d  i n c l u d e s  a d d i t i o n a l  u t i l i t y  v e h i c l e  m o d e l s .  T h i s  d a t a
b a s e  a l l o w s  t h e  s t u d y  J o  f o c u s  o n  t h e  l e a d i n g  u t i l i t y  v e h i c l e  m o d e l  s  - -  A M C  J e e p
cJ-5  and Jeep cJ-7 ,  Ford  Bronco,  chevro le t  B lazer ,  and In te rna t iona l  scout  - -
tha t  represent  the  vas t  ma jor i t y  o f  the  u t ' i l  i t y  veh ic les  cur ren t ly  in  use .  The
mode l  years  cons idered were  as  fo l  lows:

U t i  I  i t y  V e h i c l e

Jeep CJ- 5

Jeep CJ-  7

Ford Bronco

Chev ro I et Bl azer

In te rna t  iona l  Sco u t

Model Year

1972- \982
' l976-1982

1972-1977
r978-  ' ]982

r 973- 1 982
'1975 - I  980

Connent

1976  f i r s t  yea r  o f  p roduc t i on

whee l  base  l eng thened  in  
. i 978

,]972 
model was sma l . ler

1980  i as t  yea r  o f  p roduc t i on lslftlHlilil

Resu l ts  were  no t  ob ta ined separa te ly  fo r  the  Jeep cJ-6 ,  Jeep scrambler ,  Toyota
Land c ru iser ,  P ly rou th  Tra i I  Dus ter ,  o r  Dodge Ramcharger  because there  u /e re  no t
su f f i c ien t  numbers  o f  them on the  h ighways  to  ob ta in  re l iab le  c rash  exper ience
resu l ts .  They  were ,  however ,  inc luded in  the  resu l ts  fo r  the  , ,A l I  U t i l i t v
Veh ic l  es"  g  ro  up .

A s  i n  R e i n f u r t  e t  a l  .  ( 1 9 8 ' l ) ,  t h e  c r a s h  e x p e r i e n c e  o f  a  n u m b e r  o f  
. r e a d i n g

sra l l  (ha1 f - ton)  p ickup t ruck  mode ls  was used fo r  conrpar ison  purposes  as  smal l
p jckups  and u t i l  i t y  veh ic les  shou ld  have reasonab ly  s imi  la r  exposure .  The
p ickup mode ls  s tud ied  were  aga in  the  Ford  F-100 and F-150,  chevro le t  c -10  and
K- . l0 ,  and the  smal  Ie r  Toyotas  and Datsuns .  In  add i t ion ,  because much is  known
about  the  ro l lover  exper ience o f  passenger  cars  (Gar re t t ,  ' l 969) ,  passenger  cars
by  whee lbase length  groups  (subcompact ,  compact ,  in te rmed ia te  and fu l  l - s ize)
were  s t  ud  ied .
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Bac kground

A s  i n  R c i n  f u r t  e t  a l .  ( 1 9 u 1 ) ,  t h e  r o l  l o v r r  . ) r : r : i r j e n t  a n c l  i n j u r y  e x p e r  i ( , , n c e
o f  d r i v e r s  o f  u t i l i t y  v e h i c l e ' r ,  h a l f - t o n  p i c k r r p  [ r u c k . ; ,  a r x l  p a : : , ' n g e r  c a r , ,  i i
t he  focus  o f  t he  cu r ren t  ' ; r . u r l y .  I n  t he  ed r l  i e r  wo rk ,  sLd tewrde  po r ' i ce - rppo r ted
d c c i d e n t  d d t d  f o r  N o r t h  c a r o l  i n a  (  1 9 7 3 - 1 9 2 8 )  o n d  M a r y l a n d  ( 1 9 7 4 - 1 9 7 8 )  w a s
u t i l i zed  a long  w i th  n , r l i 0n . r l  da ta  f ro rn  FARS (Fa ta1  Acc  i den t  Rcpor t i ng  Sys te rn )
fo r  1978-19 i9 .  As  the  resu l  t s  were  so  ve ry  cons i s ten t  be twr :en  Nor th  ca ro l i n , l
d n d  M d r y l a n d  a c r o s s  v i r t u a ' l  l y  e v e r y  c o r n p a r i s o n  - -  s i n g l e  v r - , h i r : l e  v s .
t t t u l  t i - v e h i c l e  c r d 5 h e s ,  r o l l o v e r  r a t e s ,  s e r i o u s  c r r i v e r  i n j u r y  r a t e 5 ,  e t c .  - -  t h i s
fo l  l ow-up  s tudy  uses  da tn  on l y  f ro rn  Nor th  ca ro l  i na  c rashe i  f o r  t he  pe r iod
I 979- I  982 .

seve ra l  so r l r ces  o f  exposu re  o r  "denorn ina to r "  da ta  a re  r : xa rn i r re r r  i n  Lh i . ,
s tudy .  M i l eage  i n fo r rna t i on  i : ;  gene ra l l y  dcccp ted  , r s  one  o l  t he  hes [  ( t ea t ,u r r : , ,  o t
exposu re  to  r i sk  o f  c ra : ;he : ;  b r . r t .  i s  a l so  pe rhap : ;  rnos t  d i  f  f . i cu l t  t 0  obLa in  , l n  a
veh ic le -spec i  f i c  bas i s .  Such  r l a ta  were  ava i l ab le  us ing  pa i r r : l d  odo rne te r  r { l dd ing l
f ro rn  the  s ta tew ide  rno to r  veh i c le  i nspec t . i on  p rog ra rn .  Thes r i  da td  had  been
co l l ec ted  du r ing  Novenber  1979  fo r  d  d i  f f e ren t  p ro jec t ,  bu t  t hey  were  rnade
ova i l ab le  fo r  ana lys i s  i n  t h i : ;  r epo r t  dnd  p rov jded  use fu l  i n fo rmd t . i on  on  annua l
rn i l eage  exposu re  d i  f f e rences  to r  t he  va r ious  c lasses  o f  veh i c ' l es .  A  second
s o u r c e  o f  e x p o s u r c  d a t , r  c o n s i s t e d  o f  v e h i c l e  r e g i s t r a t i o n s  c o m p i  l e d  b y  R .  L .
P o l k  &  c o .  a n d  p u b l i s h e d  i n  t h e i r  N a t i o n a l  v e h i c t e  p o p u l a t i o r l  p r o f . i  l e .  D u e  t o
v a r i o u s  l i m i t a t i o n s  i n  t h e  r n i l e a g e  d a t a ,  c r a s h  r a t e s  a r e  p r i r n a r i l y  b a : e d  o n
reg i s t ra t i on  coun ts  fo r  t he  pe r iod  1979- l9gZ .

As  i n  the  p rev ious  s tudy ,  t he  p r imary  pu rpose  o f  t h i s  i nves t i gd t i on  was  to
c o n t r a s t  t h e  r o l l o v e r  c r a s h  e x p e r i e n c e  o f  t h e  l e a d i n g  u c i l i t y  v e h . i c l e  m o d e l s .
Because  ha l  f - t on  p i ckup  t rucks  wou ld  be  expec ted  to  be  used  fo r  s im i l a r  pu rposes
and  l rou ld  a l so  have  reasonab ly  s im i l a r  veh i c le  cha rac te r i s t i cs  such  as  whee lbase' l eng th ,  

t hey  were  used  as  a  p r imary  compar i son  g roup .  I n  add i t i on ,  passenger
ca rs  c lass i  f i ed  by  s i ze  ( subcompac t ,  compac t ,  i n te rmed ia te  and  fu l  l - s i ze )  were
a lso  used  as  a  compar i son  g roup  pa r t l y  because  rno re  i s  known  abou t  t he  ro l  l ove r
tendenc ies  o f  passenger  ca rs  and  a l so  because  o f  t he  fam i l  i a r i t y  o f  t he  d r i v i ng
p o p u l  a t i o n  w i t h  t h e s e  v e h i c l e s .

To  de f j ne  the  va r ious  s tudy  g roups ,  t he  un . i que  Veh ic le  Iden t i  f i ca t i on
Nunber  (V IN)  was  used .  Fo r  passenger  ca rs ,  t he  subgroups  were  de f i ned  by
whee lbase  l eng th  ( subcompac t  <  102  i nches ;  compac t  102 - l l  I  i nches ;  i n te rmed . ia te

I
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i n c h e s ;  a n d  f u l  l - s i z e  )  1 2 0  i n c h e s ) .  D e t e r m j n a t i o n s  o f  w h e e l b a s e

l e n g t h s  w e r e  n t a d e  f r o m  t h e  V I N ' s  u s i n g  R .  L .  p o l k , s  V I N A  p r o g r a m -
B e c a u s e  o f  l  i m i t e d  s a r n p l e  s i z e s  o f  t h e  v a r i o u s  u t i ! i t y  v e h i c r e  s u b g r o u p s ,

i t  wds  impor tan t  no t  to  unnecessar i l y  d iscard  any  veh ic les  f rom the  da ta  base in
the  v lN-decod ing  process .  v INA uses  a  ser ies  o f  tes ts  tha t  a  cand ida te  v rN must
pass  be fore  i t  a t tempts  to  decode the  v IN.  some o f  these tes ts  d re  imp ' r tan t  to
th is  s tudy  wh i le  o thers  a re  no t .  An  exanrp le  o f  the  ra t te r  i s  tha t  the  program
wi l l  re jec t  an  en t i re  v IN i f  the  produc t ion  sequence nunber  conta ins  some
a l p h a b e t i c  c h a r a c t e r s .  C l e a r l y  t h i s  s h o u l d  n o t  a f f e c t  t h i s  s t u d y  o t h e r  t h a n
r e d u c  r n g  t h e  s a m p r e  s i z e .  A s  a  r e s u i t ,  a n  a r t e r n a t i v e  p a c k a g e  c a l l e d  v I N D I C A T 0 R
w a s  u t i I  i z e d  w h i c h  i s  l e s s  r e s t r i c t i v e  t h a n  V I N A  b u t  s t i l l  r e q u i r e s  t h e
e s s e n t i a l  c r i t e r i a  t o  b e  m e t .

As  a  fu r ther  s tep  in  re ta in ing  leg i t imate  u t i l i t y  veh ic . les  fo r  fu r ther
s tudy ,  un ique v IN pa t te rns  were  u t i l i zed  to  ident i  f y  those u t i l i t y  veh . ic les
tha t  were  re jec ted  by  the  VINDICATOR package.  Thus ,  fo r  exampre ,  the  Jeep cJ-5
VIN fo r  mode l  years  . l972-90 

was a  l3 -charac ter  s t r ing  w i th  the  fo l low jnq
P a t t e r n :

Charac ters P a t t e r n

t - 5
6-7
8 -  t 3

J- -83
A1 pha c har ac ter s
Numer  ic  p roduc t ion  nunber  sequence

I  JC- -85
Al pha/ n r,rner i c char ac t er s
Numeric produc t  ion number sequence

w h i l e  t h e  J e e p

the  fo l  l ow ing
CJ-5  VIN fo r  mode l  years  l98 l -82  was a  l7 -charac ter  s t r ing  w i th

p a r r e r n :

Charac  te rs  pa t  te rn

B - 1 1
12- 17

Those veh ic les  tha t  sa t is f ied  bo th  the  v IN pa t te rn  check  (as  i | r  us t ra ted  above)
dnd had compat ib le  make des ignat ions  were  then re ta ined jn  the  s tudy  group.

In  s imi la r  fash ion ,  the  p ickup t ) "uck  s tudy  f i re  was deve loped f i rs t  us ing
the  v INDICATOR package and secondar i l y  the  un ique v IN pa t te rns .  The makes and
mcde l  s  o f  u t i l i t y  veh ic ' les  and p ickup t rucks  are  prov ided jn  Append jx  A .
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Acc ident  Dat  a

c rash  da ta  were  based  on  the  ne , r r l y  600 ,000  repo r ted  acc iden ts  occu r r i ng  i n
N o r t h  c a r o l  i n a  d u r i n g  t h e  y e a r s  1 9 7 9  t o  l g g z * .  A l l  a c c i d e n t s  i n v o l v i n g  a n y  o f
t h e  t h r e e  v e h i c l e  t y p e s  - -  u t i l  i t y  v e h i c l e s  ( m u l t i - p u r p o s e  v e h i c l e s  u s u a l  l y
des igned  fo r  bo th  on - road  and  o f f - road  use ) ,  ha l  f - t . on  p i ckup  t rucks ,  and
passenger  ca rs  - -  we re  i den t i  f i ed .  Exc luded  f l om the  s tudy  f i l e  v€ re  c rdshes
w i t h  p e d e s t r i a n s ,  b i c y c l e s ,  m o p e d s ,  m o t o r c y c l e s ,  t r a i n s ,  f a r m  e q u i p ' e n t ,  e t c .

As  i nd i ca ted ,  t he  s tudy  f i l e  was  c rea ted  f i - o rn  the  s ta te ' s  acc iden t  f i l es  by
u t i l i z i ng  the  V INDICAT0R package  coup led  w i th  V IN  pa t te rns  as  a  means  fo r
i d e n t i  f y i n g  c r a s h e s  i n v o l v i n g  t h e  u t i l  i t y  v e h i c l e  a n d  h a l  f - t o n  p i c k u p  t r u c k
g r o u p s  o f  i n t e r e s t .  A s  c e r t a i n  m o d e l s  ( e . 9 . ,  t h e  p l y n o u t h  T r a i ' l  D u s t e r  u t i l i t y
v e h i c l e  a n d  t h e  s u b a r u  p i c k u p  t r u c k )  w e r e  i n v o l v e d  i n  v e r y  f e w  c r a s h e s  c u | i n g
the  s tudy  pe r iod ,  t hey  were  no t  t rea ted  separa te l y  bu t  were  comb ined  i n to  the
A l I  u t i l i t y  v e h i c l e  o r  A ]  I  P i c k u p  T r u c k  g r o u p s .  T h u s ,  t h e  r e s u l t i n g  s t u d y  f i l e
c o n s i s t e d  o f  a c c i d e n t s  i n v o l v i n g  t h e  l e a d i n g  u t i l i t y  v e h i c l e  m o d e l  s  ( J e e p  c J - 5 ,
J e e p  C J - 7 ,  F 0 r d  B r o n c o ,  C h e v r o l e t  B l a z e r ,  a n d  I n t e r n a t i o n a l  S c o u t )  a n d ,  a s
p r e v i o u s l y ,  f o u r  g r o u p s  o f  h a t  f - t o n  p i c k u p  t r u c k s  ( F o r d  F - 1 0 0  a n d  F - 1 5 0 .
Chev ro le t  C -10  and  K -10 ,  Toyo ta ,  and  Da tsun )  .

Because  the  Fo rd  B ronco  underwen t  a  ma jo r  des ign  change  in  197g ,  t h i s
veh ic le  i s  g rouped  fo r  1972-71  and  

' ] 978 -82 .  
No te  a l so  tha t  t he  chev ro le t  B l  aze r

and  G l4C J immy a re  comb ined  i n to  a  s ing le  g roup  ca11ed  the  , ,B laze r , '  as  they  a re
essen t i a l ' l y  j den t i ca l  .  The  Chev ro le t  C -10  and  K - ' l 0  and  the  GMC C_1500  and
K - ' l 5 0 0  p i c k u p  t r u c k s  a r e  s i m i l a r l y  g r o u p e d .  A  d e t a i l e d  l i s t i n g  o f  t h e  r e s u l t i n g
veh ic le  g roups  a long  w i th  i n fo rma t ion  on  the  rnode l  l ea rs  i nc l  uded  and  the
c0 r respond  ing  reg i s t ra t i on  coun ts  i s  p rov ided  i n  Append ix  A .  A l l  t he  passenger
c a r s ,  u t i l i t y  v e h i c l e s ,  a n d  p i c k u p  t r u c k s  c o n s i d e r e d  w e r e  i 9 l 2  o r  l a t e r  m o d e l  s .

The  va r iab les  ex t rac ted  f rom the  acc iden t  f i l es  fo r  subsequen t  ana lys i s
inc luded  the  fo l  l ow ing  o f f i ce r - repo r ted  fac to rs :  c rash  t ype  ( i nc lud ing  ro l  l ove r
a n d  n o n - c o l ' l  i s i o n  o v e r t u r n - i n - r o a d ) ,  l o c a t i o n  ( r u r a l - u r b a n ) ,  r o a d  c o n d i t i o n
( e . 9 . ,  d r y ,  w e t ) ,  a c c i d e n t  s p e e d ,  T A D  s e v e r j t y  ( i . e . ,  v e h i c l e  d a m a g e  r a t i n g
re f l ec t i ng  the  se r iousness  o f  t he  c rash ) ,  and  t ime  o f  day ,  a long  w i th  d r i ve r
a9e ,  sex ,  be l t  use ,  i n tox i ca t i on ,  and  co r respond ing  i n ju ry .  The  s tudy  va r iab les
a re  desc r ibed  i n  the  fo l l ow inq :

-----TF-I#TI-Caro1 
ina, any motor

or  to td l  p roper ty  damage in  e rcess
f o r m  s u p p l  i e d  b y  t h e  N . C .  D i v i s i o n

veh ic le  c rash  resu l t ing  in  death  or  in ju ry
o f  $200 must  be  repor ted  to  the  Sta te  on  a
o f  f b t o r  V e h i c I e s  ( s e e  A p p e n d i x  B )  .
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C r a s h . t y p g  ( i . e . ,  s i n g l e  v e h i c l e  v s .  m u l t . i _ v e h i c l e )  w a s  c r e a t e d  b y
c 0 u n t i n g  t h e  n L m b e r  o f  v e h i c l e s  j n v o l v e d  j n  e a c h  a c c i d e n t .  T h : s , -
e x c l  u d i n g  t h o s e  c r a s h e s  i n v o l v i n g  p e d e s t r  i a n s ,  b i c y c l e s
m o t o r c y c l e s ,  i r a i n s ,  e t c . ,  a  m u l  t i - v e h i c l e  a c c i d e n t  w a s  d e  f i n : r  a s
a  c o l ' l  i s i o n  o f  a  m o t o r  v e h i c l e  w i t h  a t  l e a s t  o n e  o t h e r  m o t o r
v e h i c l e  w h i l e  a  s j n g l e  v e h i c l e  a c c i d e n t  j n v o j v e d  o n l y  o n e  m o t o r
v e h i c l e .

Ro l  l ove l i s  one  o f  t he  even ts  coded  under  the  va r iab le ,  , , po . i n t  o f
TnT f i?T -con tac t "  ( see  Append ix  B )  .  L jheneve r  a  c rash  i nvo tves  a
ro11ove r ,  t he  o f f i ce r  i s  i ns t ruc ted  Td -T f f i da t  e  th i s  by  wr i t . i nc  a" 2 5 "  i n  t h e  c o r r e s p 0 n d i n g  p o i n t ( s )  o f  I n i t i a l  C o n t a c t  b o x .

N o n - c o l l i s i o n  o v e r t u r n - i n - r o a d  i s  o n e  o f  t h e  a c c i d e n t  t y p e s  c o d e d
f f i  r epo r t .  Because  i t  app l i es  t c
n o n - c o j l i s j o n  e v e n t s  o n 1 y ,  a n y  o v e r t u r n - i n - r o a d  a n a l . v s i s  s h o u i d
a p p l y  o n l y  t o  s i n g l e  v e h i c l e  c r a s h e s .  I t  s h o u l d  b e  n o t e d  t h a t ,
s ince  the re  i s  no  separa te  code  fo r  ove r tu rn -o  f f - t he_ road ,  j t  cou ld
be  tha t  some c f f - road  ro l l ove rs  a re  rec0 rded  6y - t t re  o f f i ce rs  as
0ve r tu rns  i n  t he  road .  A l  t hough  th ' i  s  shou ld  no t  occu r
d i  f f e r e n t i a T l y  a m o n g  t h e  v a r i o u s  u t i l  i t y  v e h j c l e  o r  p i c k u p  t r u c k
mode l  s  o r  t he  ca r  s i ze  g roups ,  cau t j on  m igh t  be  exe rc j sed  i n
l n t e r p : e t i n g  t h e  d a t a  c o n c e r n i n g  t h e  ' , o v e r t u r n - i n _ r o a d "  v a r i a b l e .

Road  cond j t i on  i s  ra the r  s t ra igh t fo rward  and  desc r . i bes  the  roadway
sur f f iceJonalTion at  the t  j rne 6f  the crash. The comoonents of  th is
va r iab ' l  e  a re  d ry ,  we t ,  muddy ,  sncwy ,  i cy  o r  o the r .

Acc  i den l  : pgeg  i s  based  on  the  o f f i ce r ' s  j udgmen t  o f  t he  speed  o f
t n e . v e h t c  l e {  s )  a t  t h e  p o j n t  o f  i m p a c t .  F o r  s i n g l e  v e h i c l e  c r a s h e s ,
i t  i s - t he  es t ima ted  speed  a t  wh ich ,  f o r  exanp le ,  t he  veh ic ' l e  v ras
t r a v e l  i n g  w h e n  j t  r o l l e d  o v e r .  F o r  m u . ] t i - v e h i c i e  c r a s h e s ,  i t  . j s  a
speed  de r i ved  f rom the  es t jma ted  impac t  speeds  o f  t he  f j r s t  two
v e h i c l e s  i n v o l v e d  i n  t h e  c r a s h .  F o r  r e a r - e n d  c r a s h e s ,  i t  i s  t h e
d i  f f e rence  o f  t he  tu /o  speeds ;  f o r  a l l  o the r  c rashes ,  j t  . i s  t he
max imun  o f  t he  two  speeds .

T A D  s e v e r j t J  p r o v i d e s  a n  i n d i c a t i o n  o f  t h e  f o r c e s  i n v o l v e d  j n  t h e
c r a s h .  [ J s i n g  a  p i c t o r i a l  v e h i c l e  d a m a g e  r a t i n g  s c a l e  r e f e r r e d  t o
a s  t h e  T A D  s c a l e ,  o  f f i c e r s  i n  N o r t h  C a r o l i n a  r a t e  t h e  d e q r e e  o f
veh ic le .daa , rge  on  a  seven-po in t  sca le  w i th  a  

' l ow  
seve r i t y  ra t i nE

( l  o r  2 )  r e f l e c t i n g  m i n o r  d a m a g e  a n d  a  h i g h  r a t i n g  ( 6  o r - 7 )  m a j 6 r
v e h i c l e  d a m a g e .

T ine  o f  , day  i s  t he  t ime  ( i n  hou rs  and  m inu tes )  a t  wh ich  the  c rash
occ urreo -

Dr i ve r  age  was  one  o f  a  nmber  o f  d r i ve r  va r i ab les  tha t  were
examined .  I t  i s  t he  ac tua l  age  o f  t he  d i ve r  on  the  da te  o f  t he
acc iden t  as  reco rded  on  the  acc iden t  repo r t  f o rm.  To  s imp l  i f y
l  a t e r  a n a l y s i s  a n d  w i t h  p a r t i c u l  a r  i n t e r e s t  i n  t h e  y o u n g  d r i v E r ,

ilidtli$li$
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driver ages ! \ rere grouped as fol  lows: under 20, Z0-?4, ZS-?9, 30-34
and  35  and  ove r  yea rs  o f  age .

Dr i ve r  sex  i s  encoded  ma le  o r  f ema le  and  i s  impor tan t  i n  examin ing
po i l i6 ' le age- sex interact ions.

Dr i ve r  be l t  use  i r  r eco rded  by  the  o f f i ce r  a t  t he  scene .  Be l t
usdge-T i - c lass i f i ed  i n to  one  o f  seven  poss ib le  ca tego r ies :  no
b e l t ,  

' l  
a p  b e l t  o n l y ,  1 a p  a n d  s h o u l d e r  b e l t ,  c h ' i  l d  r e s t r a j n t ,  u n a b l e

to  de te rm ine ,  no t  s ta ted ,  and  d r j ve r  no t  o resen t .  I n  t he
s u b s e q u e n t  a n a l y s e s ,  " c h i l d  r e s t r a i n t , "  " u n a b l e  t o  d e t e r m i n e , ' ,  , , n o t
s ta ted , "  and  "d r i ve r  no t  p resen t "  were  e l im ina ted  f ron  the
compu ta t i ons  and  the  rema in  i ng  ca tego r ies  l r e re  comb jned  i n to  two
g r o u p s  - -  " b e l t e d "  ( j . e . ,  l a p  b e l t  o n l y  o r  1 a p  a n d  s h o u l d e r  b e l t )
a n d  " n o t  b e l  t e d "  (  i  . e .  ,  n o  b e l  t )  .

D r i ve r  i n tox i ca t i on  has  fou r  poss ib le  l eve l s :  ( l )  had  no t  been
d=Fff i f i r j ;  Af-AfT[f  i  ng -  abi l  i ty impaired; (3) dr inking -  unabte to
d e t e r m i n e  i m p a i r m e n t ;  a n d  ( 4 )  u n k n o w n .  F o r  t h e  a n a l y s i s  d e a l  i n g
w i t h  a l c o h o l  i n v o l v e m e n t ,  t h e  " u n k n o w n s "  a r e  d i s c a r d e d  a n d
ca tego r ies  (2 )  and  (3 )  a re  t rea ted  as  the  "d r i nk ing ' ,  g roup .

Dr i ve r  j n ju ry  was  coded  as  fo l  l ows  ( see  ANSI  D l6 . l ,  Na t i ona l  Sa fe ty
Co unc-if,-l9/6, pp. l0- I 1 ) :

.;.i.
:.&
.4
:i

iltl$'':.

{ . .

K  =  k i l l e d

A  =  i ncapac  i t a t i ng  i n ju ry ,  t ha t  j s ,  any  i n ju ry  o the r  t han  a
fa ta l  i n j u ry  wh ich  p reven ts  the  i n ju red  pe rson  f rom

.  w a l k i n g ,  d r i v i n g  o r  n o r m a l  l y  c o n t i n u i n g  t h e  a c t i v i t i e s  h e
was  capab le  o f  pe r fo rm. ing  be fo re  the  i n ju ry  occu r red

B  =  non - jncapac i ta t i ng  i n ju ry  o the r  t han  K  o r  A  i n ju ry
ev  i den t  a t  t he  scene

C  =  n o  v i s i b l e  s i g n  o f  i n j u r y  b u t  c o r n p l  a i n t  o f  p a i n  o r
momen ta ry  unc  on  sc  i ousness

0 = not i  n j  ured

In  a l l  compu ta t . i ons  i nvo l v ing  d r i ve r  i n ju ry ,  cases  l rh i ch  had  been
ind i ca ted  by  the  i nves t i ga t i ng  o f f i ce r  as  ' , d r i ve r  no t  p resen t , ,  o r
fo r  wh ich  i n ju ry  i n fo rma t ion  was  "no t  s ta ted ' ,  we re  exc ' l  uded .

Veh ic le  Reg  i  s t ra t i on  Da ta

Two sources of exposure or denominator data t€re avai lable for
veh ic le  reg is t ra t ion  da ta  and veh ic le  mi leage da ta .  The fo rmer  was
for  each o f  the  var ious  u t i l i t y  veh ' i c le  and p ickup t ruck  mode ls ;  the
not  near ly  as  de ta i led  and thus  was used main ly  fo r  cer ta in  overa l l

t h i s  s tudy  - -

a v a i l a b l e
' lat ter 

|4as

compar i  son s .

.J

$
$

,t

l "
I, ;  . .
1
':
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As  a  resu l t ,  t he  va r ious  ra te  compar i sons  made  in  the  fo l  l ow ing  ana lyses  a re
I a r g e l y  l l a s e d  o n  v e h i c l e  r e g i s t r a t j o n  d a t a .

R e g i s t r a t j o n  d a t a  w e r e  o b t a j n e d  f r o m  R . L .  p o l k  &  C o . ,  w h i c h ,  s i n c e  
' l 9 2 5 ,

h a s  p r o d u c e d  a  d e t a i l e d  p r o f i l e  o f  v e h i c l e  r e g i s t r a t i o n  c o u n t s  b y  m a k e ,  r n o d e l  ,
dnd  mode l  yea r  f o r  eac l r  s ta te  (as  o f  Ju l y  I  each  yea r )  us ing  cop ies  o f
compu te r i zed  reg i s t ra t i on  f i l es  f rom the  va r ious  s ta tes .  Th i s  i n fo r rna t . i on  i s
s u m m a r i z e d  i n  t h e i r  p u b l i c a t i o n ,  , , N a t i o n a l  V e h i c l e  p o p u l a t i o n  p r o f i l e . , ,

Reg is t ra t i on  f requenc ies  fo r  each  o f  t he  yea rs  1979  th rough  l9g2  fo r  each
o f  t h e  u t i l i t y  v e h i c l e ,  p i c k u p  t r u c k ,  a n d  c a r  g r o u p s  i n c l u d e d  i n  t h e  a c c i d e n t
f i l e  w e r e  o b t a i n e d  u s i n g  t h e  R . L .  P o l k  &  c o .  d e s c r i p t i o n  o f  v e h i c l e  m a k e ,  r n o d e l  ,
mode l  yea r ,  and  body  s t y le .  Mos t  g roups  i nc l  uc led  seve ra l  mode ls .  Fo r  exa rnp le .
the  reg i s t ra t i on  coun ts  fo r  t he  Fo rd  B roncos  ' i nc l  uded  B ronco ,  B ronco  wagon ,  and
Bronco  p i ckup  u t i l i t y ,  wh i l e  t hose  fo r  t he  B l  aze r  i nc l  uded  the  B laze r ,  B l  aze r
K- . l 0 ,  GMC J immy,  and  GMC J in rny  K - ' l 500 .  S im i l a r l y ,  t he  reg i s t ra t i on  f requenc ies
fo r  t he  Fo rd  p i ckup  t rucks  i nc l  uded  the  F - ' 100 ,  F - . ] 00  Super  Cab ,  F -150  and  F - . | 50
S u p e r  C a b ,  w h i l e  t h o s e  f o r  t h e  C h e v r o l e t  p i c k u p s  i n c l u d e d  t h e  C - 1 0 ,  K - ' l 0 ,  G M C
C-1500 ,  and  GMC K- ' l 500 .  (De ta i l s  o f  t he  compos i t i on  o f  each  s tudy  g roup  and  the
resu l t i ng  reg i s t ra t i on  f requenc ies  can  be  found  i n  Append ix  A .  )

The  veh ic le  reg i s t ra t i on  coun ts  fo r  each  o f  t he  cons t j t uen ts  o f  each  s tudy
g roup  were  sunmed  ac ross  reg i s t ra t i on  yed rs  to  p rov ide  the  to ta l  number  o f  eacn
group  reg i s te red  i n  Nor th  ca ro l  i na  du r ing  1979-1982 .  D iv id ing  the  to ta ' l  nunber
o f  c rashes  fo r  a  pa r t i cu l  a r  compar i son  g roup  du r ing  the  fou r -yea r  s tudy  pe r iod
by  the  to ta l  nu rnbe r  o f  reg i s t ra t i ons  fo r  t ha t  g roup  then  p rov ided  an  annua l  i zed
c r a s h  i n v o l v e m e n t  r a t e .

I n  a d d i t i o n  t o  t h e  t a b u l  a t j o n s  o f  t h e  i n d i v j d u a l  u t i l i t y  v e h i c l e ,  p i c k u p

t ruck  and  passenger  ca r  s i ze  subgroups ,  reg i s t ra t i on  f requenc ies  v ie re  de te rm ined
f o r  " o t h e r "  u t i l i t y  v e h i c l e s  ( i . e . ,  0 o d 9 e  R a m  C h a r g e r ,  p l y n o u t h  T r a i l  D u s t e r ,
Jeep  CJ -6 ,  and  Jeep  Sc ranb le r )  and  fo r  "o the r , '  ha l  f - t on  p i ckup  t rucks  ( i . e . ,

F o r d  C o u r i e r ,  D o d g e ,  P l y m o u t h ,  I n t e r n a t i o n a l ,  J e e p ,  M a z d a ,  S u b a r u ,  a n d  I s u z u )  s o
t h a t  r e g i s t r a t i o n - b a s e d  r a t e s  c o u l d  b e  c o m p u t e d  f o r  , , a l l ' ,  u t i l i t y  v e h j c l e s  a n o
" a l l "  p i c k u p  t r u c k s .

Veh ic le  M i  I  eage  Da ta

V e h i c l e - s p e c i f i c  m i l e a g e  w a s  e x t r e m e l y  d i  f f i c u 1  t  d a t a  t o  o b t a . i n .  T h e  o n e
source  tha t  was  bo th  re levan t  and  ava i l ab le  was  the  odomete r  da ta  f ro rn  a  samp le
o f  Nor th  Caro l  i na  mo to r  veh i c ' l e  i nspec t i on  rece ip t s .  Th i s  samp le  was  d rawn
s ta tew jde  du r ing  Novernber  

' ] 979  
and  i nc l  udes  a  va r ie t y  o f  i n fo rma t ion  on  j 22 ,004

Flt#Slllli
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cdrs ,  ha l  f - ton  p ickups ,  and u t i r  i t y  veh ic les  appear ing  fo r  per iod ic  motor
v e h j c l e  i n s p e c t i o n .  ( S e e  A p p e n d i x  B  f o r  t h e  f i e l d  d a t a  f o r m .  )

Arnong the  i tems o f  in  fo rmat ion  recorded on  the  inspec t ion  rece ip t  a t  the
t i m e  o f  e a c h  v e h i c l e ' s  a n n u a l  i n s p e c t i o n  w e r e  t h e  p r e v i o u s  i n s p e c t i o n  d a t e  a n d
.dometer  read ing ,  a long w i rh  the  cur ren t  inspec t ion  da te ,  odometer  read ing  and
l icense p1  a te  nurnber .  us ing  the  I  i cen3e p . l  a te  number ,  the  c r i t i ca l  V IN was
d e t e r m i n e d  b y  a c c e s s i n g  t h e  N o r t h  c a r o l  i n a  v e h i c r e  r e g i s t r a t i o n  f i  1 e .

The paired odometer readings, one from the previous inspection and one from
the cur ren t ,  together  w i th  the  da tes  o f  these inspec t ions  enab led  the  ca lcu la -
t ion  o f  average annua l  mi leages  fo r  cer ta in  o f  the  s rudy  groups .  un for tunate ly ,
i n  m a n y  c a s e s  p a r t  o f  t h e  c r i t i c a ' l  d a t a  r v a s  e i t h e r  m i s s i n g  o r ' i l  l e g i b l e .  I n
a d d i t i o n ,  f o r  m a n y  o f  t h e  s t u d y  g r o u p s  ( e . g . ,  J e e p  C J _ 7 ,  B r o n c o  7 g _ g 2 ,
In te rna t iona l  scout ) ,  there  was too  l i t t le  da ta  f rom vnh ich  to  es t imate  average
a n n u a l  m i l e a g e  w i t h  a n y  d e g r e e  o f  p r e c i s i o n .  T h u s ,  t h e  m i r e a g e  d a t a  w a s  u s e f u l
o n l y  f o r  c e r t a i n  g l o b a 1  c o m p a r i s o n s  ( i . e . ,  u t i r i t y  v e h i c l e s  v s  h a r  f - t o n  p i c k u p s
v s  p a s s e n g e r  c a r s ) .

i
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CHAPTER I I I RE SUL TS

0vera l l  c rash  i nvo l ve rnen t  rd tes  pe r  
' l 0 ,000  

reg i s te red  veh jc les  pe r  yea r  by

v e h i c l e  t y p e  f o r  N o r t h  C a r o l i n a  d u r i n g  t h e  y e a r s  l 9 / 9 - 8 2  a r e  d i s p l a y e d  i n

Tab le  l .  A l so  p resen ted  i n  square  b racke ts  a re  l he  resu l t s  f rom Re in  fu r t  e t  a l  .

( l 9 8 l )  f o r  t h o s e  v e h i c l e  r n o d e l  s  l h a t  a p p e a r  i n  b o t h  s t u d i e s .  I t  s h o u ' l d  b e  n o t e d

a t  t he  ou tse t  t ha t  some d i  f f e rences  h /ou ld  be  expec ted  due  to  d  i f f e ren t  acc iden t

and  exposu re  J€a rs  i n  t he  two  se ts  o f  da ta ,  d i f f e ren t  mode l  yea r  ranges  ( i . e . ,

1972-78  fo r  t he  ea r l  i e r  s tudy ;  1972-82  fo r  t he  fo l  l ow-up )  ,  changes  i n  Nor th

C a r o l i n a  b e t w e e n  t h e  t v , / o  p e r i o d s  ( e . g . ,  i n c r e a s i n g  u r b a n i z a t i o n ;  d i  f f e r e n t

v e h i c  l e  r n i x ) .  e t c .

I t  i s  j n te res t i ng  to  no te  how ve ry  s im i l a r  t he  t rends  a re .  C rash  ra tes  fo r

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

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

rnode ls ,  and  fo r  passenger  cd rs  a re  g i ven  i n  Tab le  l .  Fo r  examp le ,  t he  ove ra l I

c rash  ra te  o f  u t i l i t y  veh i c les  i n  Nor th  Caro l  i na  was  487  pe r  10 ,000  reg i s te red

veh ic les ,  co rnpa red  w i th  503  i n  the  ea r ' l  i e r  s tudy .  The  6 ,804  wh jch  fo l  l ows  i n
p a r e n t h e s e s  i n d i c a t e s  t h e  n u n b e r  o f  u t i l i t y  v e h i c l e s  j n v o l v e d  i n  c r a s h e s  d u r i n g

t h e  p e r i o d  ! 9 7 9 - 8 2 .  T h e  c o r r e s p o n d i n g  a c c i d e n t  s a m p l e  s i z e  f o r  u t j l i t y  v e h i c l e s

w d s  3 , 8 2 3  i n  t h e  o r i g i n a l  i n v e s t i g a t i o n .  T h e  c o r r e s p o n d i n g  d e n o r n i n a t o r  o r

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

rnu l t j - veh i c le  c rash  ra tes  fo r  a l l  u t i l  i t y  veh i c les  r . / e re  
. l 45  

[1451  and  342  [358 ] ,
re  spec  t  i ve l  y .

As  i n  t he  p rev ious  s tudy ,  u t i l i t y  veh i c les  as  a  g roup  had  ove ra l  I  c rash

ra tes  tha t  were  i n te rmed ja te  be tween  those  fo r  p i ckup  t rucks  and  fo r  passenger

ca rs ;  t he  same i s  t rue  fo r  mu l t i - veh i c le  c rashes .  However ,  u t i l  i t y  veh j c les

had ,  by  a  cons ide rab le  marg in ,  t he  h ighes t  s ing le  veh ic le  c rash  ra tes  among  the

th ree  veh ic le  g roups .  And  among  the  u t i l i t y  veh i c les ,  t he  Jeep  CJ -5  had  an

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

fo l l owed  by  the  Jeep  CJ -7 .  The  ra tes  fo r  t he  o the r  mode ls  were  re la t i ve l y

bunched (except for the Bronco 72-77) and were below the f i rst  th/o groups. For

mu l t i - veh i c le  c rashes ,  t he  B laze r  and  l he  Jeep  CJ -5  and  CJ -7  had  the  h ighes t

r a t e s .  F o r  s i n g l e  v e h i c l e  c r a s h e s ,  t h e  J e e p  C J - 5  a g a i n  h a d  t h e  h i g h e s t .  r a t e

fo l l owed  by  the  Jeep  CJ -7 ,  wh i l e  t he  ra tes  fo r  t he  o the r  mode ls  were  reasonab ly

s i m i I a r .

P i ckup  t rucks  had  cons ide rab l y  l ower  s ing le  veh ic le  c rash  ra tes  than

u t i l i t y  v e h i c l e s .  T h e  F o r d  a n d  C h e v r o l e t  a g a j n  h a d  l o w e r  r a t e s  t h a n  t h e  D a t s u n ,

e'$illlilli
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T a b  1 e  I C r a s h  i n v o l v e m e n t  r d t e s  ( p e r  1 0 . 0 0 0  r e q i s l e r e d
v e h i c l e s )  b y  t J p e  o f  c r a : h . l

-  No r th  Caro l  i na  1919-82

tiriiiii${j

' E x c l u d e s  c r a s h e s  w i t h  p e d e s t r i a n s ,  b i c y c l e s ,  t r a i n s ,  e t c .' R a  
t e  r e p o r t e d  i n  R e i n  f u r t ,  e !  a l  .  ( 1 9 8  1 ) .

J I n c l  u d e s  t h e  G F I C  J i m m y ,  a n  e s s e n t  i a l  l y  i d e n t i c a l  v e h i c l e .
qExc ludes  ' ] 972  

mode ls  wh ich  had  a  d i f f e ren t  whee ' l base -
5 Inc l  udes  the  GMC C-1500  and  K - , ]500  wh ich  a re  essen t i a l  l v

r ' den t i ca l  t o  t he  Chev ro le t  C -10  and  K - ' 10 .

T y p e  o  f  V e h j c l e

Mul  t  i -
V e h i c l e
Ra te

S i  n g i e
V e h i c l e

Ra te

0ve ra l  I

R a t e  { N  )

U t i i i t y  V e h i c  I  e s

Jeep  CJ  -5
Jeep  CJ -7
Fc rd  B ronco

1 9 7 2 - 7 7
t  978 -82

Chev ro l  e t  B l  aze r  3 ,4
I n t e r n a t j o n a l  S c o  u t
Tcyo ta  Land  Cr  u i  se r

r45 [  14s]2 342 t3581

214 12281 366 [382]
172 368

r05 1621 206 12761
1 1 3  3 1 7
es [es ]  368 [447 ]
98 309

t2\ 287

487 [503] (6804 )

580 [6 ]01  (2404)
5 4 0  ( 1 0 5 0 )

3 r  l  [ 4 3 8 ]  ( 3 6 1  )
430 (432 )
4 6 3  [ s 4 2 ]  { r 6 0 8 )
407 (437)
408 (264 )

P ickup Trucks  (1  /2  ton)

F o r d  F - , l 0 0 ,  F - 1 5 0
Chevro l  e t  C-  

' l0 ,  
K-  l0 l

Toyota
Datsun

60 l72 l  28e [3e i ]
s4 [65]  277 [3eo]

1 14 [  r  38 l  386 [582]
7e 

- iasl  
362 [+orj

s9 16?1 279 [353] 3 3 8  [ 4 r s ]  ( s r , 1 8 3 )

349  l 47o )  ( r 8 , 40 r )
33 r  [ 455 ]  ( 21 ,483 )
500 l72ol  (3848)
441 15461 (3072)

Passenger  Car  s

S ub compact
Conpac t
I n te rmed ia te
F u l  I  - S  i z e

r07 [  160]  sOr [503]
83 f50 l  466 [s04]
75 i l  1r l  471 [466]
47 t73 l  385 [434]

8r i l rel 463 14721

608  [ 663 ]  ( r s2
54e [654]  ( r04
552 15771 (129
432 [50/ ]  (72

544  [ 5e ] l  ( 4s8 ,843 )

,050
, 1 6 3
o q q

, 6 7 5)



- l ? -

wh i le  the  Toyo ta  had  the  h ighes t  ra tes  o f  t h i s  g roup .  Fo r  t he  passenger  ca r
g r o u p s ,  s i n g l e  v e h i c l e  c r a s h  r a t e s  i n c r e a s e d  a s  p a s s e n g e r  c a r  w h e e i b a s e  l e n g t h

dec reased .

As  men t ioned  p rev ious l y ,  veh i c le  rn i l eage  da ta  was  ava i l ab le  f rom the  samp le

o f  rno to r  veh i c le  i nspec t j on_ rece jp t s  co l l ec ted  s ta tew ide  i n  November  1979 .

A f te r  e l  im ina t i ng  cases  w i th  on l y  one  odomete r  read ing  o r  on l y  one  da te ,  t he

s tudy  f i l e  cons i s ted  o f  pa i red  odomete r  read ings  fo r  some l l 54  u t ' i l  i t y  veh i c les ,

1 2 , . l 9 8  h a l  f - t o n  p i c k u p s ,  a n d  6 9 , 7 ' l 3  p a s s e n g e r  c a r s .  T h e  c o r r e s p o n d j n g  v e h i c l e -

spec i  f i c  es t ima ted  annua l  n i  l eages  fo r  t hese  veh ic le  g roups  a re  as  fo ' l  l ows :

?

.-*

il

i

Est imated
Ann ua I  M i l  eage

r 0 , 5 2 9

\ 1  , 5 2 4

i l , 6 4 4

Since ut i  l  i ty veh ic l  es average approx imatel y ' l000 
fewer mi l  es per year

than e i ther  ha l  f - ton  p ickup t rucks  or  passenger  cars ,  i t  i s  c lear  tha t  the
compar isons  tha t  fo l  low based on  reg is t ra t ion  ra tes  are  conserva t ive .

Fur thermore ,  i t  shou ' ld  be  no ted  tha t  sample  s jze  l  jm i ta t ions  prec luded

a n n u a l  m i l e a g e  e s t i m a t i o n  f o r  s e v e r a l  o f  t h e  i n d i v i d u a l  u t i l i t y  v e h i c l e  m o d e l s .

I t  i s ,  however ,  o f  in te res t  to  no te  the  d i f fe rence in  the  es t imates  fo r  the
smal le r  u t i l  i t y  veh ic les  compared w i th  the j r  la rger  counterpar ts .  l ' l o  re
spec i  f i ca l  l y ,  the  es t imates  are  as  fo l  lows:

Veh ic l  e  Group

U t  i  l  i t y  v e h i c  l e s

P i  ckups

Car s

U t i l  i t y  V e h i c l e
Model s

Es t imated
Annua l  Mi  I  eag e

9 ,604

ftrs{lm

SmaI  Ie r  Mode l  s :
J e e p  C J - 5 ,  J e e p  C J - 7 ,
Ford Bronco 72-17 ,  and
Toyo ta  Land  Cr  u i  se r

Larger lv lod e I  s:
Fo rd  B ronco  78 -82 ,
Chev ro l  e t  81  aze r ,  and
In te rna t  i  ona l  Scou t

r l  ,688

Tab le  2  and F igure  I  show the  nLmbers  o f  ro l lovers  per  10 ,000 reg is te red

veh ic les .  As  was observed by  bo th  Snyder  e t  a ' l  .  (1980)  and Re in fu r t  e t  a l  .
( 1 9 8 1 ) ,  t h e  r o l  l o v e r  r a t e  f o r  b o t h  s i n g l e  v e h i c l e  a n d  m u l t i - v e h i c l e  c r a s h e s  w a s
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Ro l  lover  ra tes  (per  10 ,000 reg is te red  veh ic les)
b y  t y p e  o f  c r a s h . l

-  Nor th Carol  ina 1979-87

ftlittlrlel{

] E x c l  u d e s  c r a s h e s  w i t h  p e d e s t r i a n s ,  b i c y c l e s ,  t r a j n s ,  e t c .
( R a l e  r e p o r t e d  i n  R e j n  l u r l ,  e t  a l  .  ( l 9 8 l  )  .
l l n c l u o e s  t h e  c M C  J i m m y ,  a n  e s s e n t i i t 1 y  i o e n t i c a ' l  v e h i c l e .
]Exc ludes  

. I 972  
mode l  s  wh ich  had  a  d i f f e ren t  whee lbase .

r l nc ludes  the  G f lC  C-1500  and  K - ' l 500  wh ich  a re  essen t i a l  I  y
i den t i ca l  t o  t he  Chev ro le t  C - ' 10  and  K - ,10 .

T y p e  o f  V e h i c l e

S i n g l e  M u l t i -
V e h i c l e  V e h i c l e

Rate Rate
0vera l  I

Rate

U t i l  i t y  V e h i c l e s

Jeep CJ -5
Jeep CJ-7
Ford Bro nco

1972 -77
\978-82

1 A
LneV rO I  e t  ts  I  aZerJ ' -
In te rna t  iona ' l  Scout
Toyota  Land Cru iser

6 4 . 0  [ 5 s .  s ] 2  6 . 8

r 0 3 . 5  [ 9 5 . 8 ]  r 0 . 9
8 3 . 9  1 0 . 8

s 0 . 0  [ 6 8 . 6 ]  4 . 3
4 2 . 8  3 . 0
2 9  . 6  1 2 1  . 7 1  3  . 8
3 3 . 6  3 . 7
7 8 . 7  3 , 1

L o . z l

I e .  s ]

t 8 . 5 1

i 3 . 3 1

7 0  . 8

i l  4 . 4
9 4 . 1

5 4 . 3
4 5 . 8
3 3  . 4
3 7  . 3
B l  . 8

P ickup Trucks  (1 /2  ton)

Ford  F- ' ]00 ,  F- .150
C h e v r o l  e t  C - l O ,  K - 1 0  5
Toyo t a
Da lsun

r 4 . 0  [ 1 r . 8 ]  r  . 3  1 1 . ? l

1 4 . 0  1 2 . 8 1  r . 3  [ r . r ]
r 1 . 6  [ r 2 . 3 ]  r . 0  r . 1 l
3 7 . 2  [ 3 8 . 0 ]  ? . 6  [ i . 4 ]
2 2 . 4  [ 2 5 . 4 ]  3 . 4  1 2 . 5 1

1 5 . 3
. l 5 . 3

t z - o
3 9  . 8
2 5  . 8

Passenger  Car  s

Subcompact
Compac t
I  n  t  e rmed ia te
F u l I - S i z e

i 2 . 7  [ 1 5 - r ]  0 . e  t 0 . i l

2 5 . ?  [ 3 3 . 8 ]  r . 8  [ r . 6 ]
1 2 . ' r  1 2 0 . 2 1  0 . 8  f r . 2 l
6 . 5  

- t 8 . e l  
0 . 5  [ o . r ]

3 . 6  [ 3 . 6 ]  0 . 3  [ 0 . 2 ]

r 3 . 6

2 7  . 0' 12  
0

7 . 0
3 . 9
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P i  c  kup Truc  ks
Passenger  Ca rs

Jeep J eep
cJ-5  CJ-7

Ford  Ford  Chev.  In te rna t .
Bronco Bronco BIazer  Scout
72-77 18-82

F i g u r e  l .  S i n g l e  v e h i c l e  r o l l o v e r  r a t e s  ( p e r  . l 0 , 0 0 0

reg is te red  veh jc les )  f o r  va r i ous  u t i l  i t y  veh i c le
m o d e l s ,  c o m p a r e d  w i t h  a l l  u t i l i t y  v e h i c l e s ,
ha l f - t on  p i ckup  t rucks  and  passengen  ca rs .
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much  h ighe r  f o r  u t i l  i t y  veh i c les  than  fo r  passenger  ca rs  o r  f c r  p i ckup  r rucks
( s i g n i f i c a n t  a t  a  =  0 . 0 5 ;  s e e  A p p e n d i x  C  f o r  d e t a i l s  o n  t h e  s t a t i s t i c a l  r e s I
p r o c e d u r e  a n d  r e s u l t s  f o r  s i n g l e  v e h i c l e  r o l l o v e r  r a t e s ) .  T h e  d a t a  i n  T a b l e  2
s h o w  t h a t  u t i l i t y  v e h i c l e _  r o l l o v e r  r a t e s  w e r e  o v e r  f o u r  t i m e s  h i g h e r  t h a n  t h o s e
fo r  e i t he r  passenger  ca rs  o r  ha l  f - t on  p i ckups .

A ,nong  u t i l i t y  veh i c les ,  s ing le  veh ic le  ra tes  were  h ighes t  f o r  t he  Jeep  cJ -5
fol lowed by the Jeep cJ-7 and the Toyota Land cruiser.  As there were only 78
s i n g l e  v e h i c l e  c r a s h e s  i n v o l v i n g  t h e  L a n d  c r u i s e r ,  t h i s  m o d e l  w d s  d e l e t e d  f r o m
the  more  de ta  i l ed  ana lyses  tha t  f o l  l ov { .  The  rema in ing  u t i l  i t y  veh i c le  rnode l  s
h a d  s i n g ] s  v e h i c l e  c r a s h  r a t e s  t h a t  w e r e  r e s s  t h a n  h a r f  t h o s e  o f  t h e  J e e p  c J - 5 ,
w i th  the  Fo rd  B ronco  72 -77  h ighes t  i n  t ha t  g roup  fo l l owed  by  the  B ronco  7g -82 .
Ra tes  fo r  t he  B laze r  and  scou t  were  s im i l a r  and  were  l owes t  o f  t he  u t i l i t y
v e h j c l e  m o d e l s .  T h e  s t a t j s t i c a l  s i g n i  f . i c a n c e  o f  t h e s e  v a r . i o u s  d . i  f f e r e n c e s  i s
p r e s e n t e d  i n  T a b l e  C . l  o f  A p p e n d i x  C .

A ,nong  ha l f - t on  p i ckups ,  aga in  the  Toyo tas  and  Da tsuns  had  s ing le  veh ic ie
and  mu l t i - veh i c le  ro l l ove r  ra tes  tha t  were  h ighe r  t han  the  Fo rd  o r  chev ro le t
p i c k u p  t r u c k s  a n d  f a i r l y  s i m i r a r  t o  t h e  B l  a z e r  a n d  s c o u t  u t i l i t y  v e h i c l e s .
Anong  passenger  ca rs ,  t he  ro l  l ove r  ra tes  i nc reased  ( s i x  t o  seven  fo ld )  as
whee lbase  dec reased  fo r  bo th  s ing le  veh ic le  and  mu l t i - veh i c le  c rashes .

Th roughou t  t h i s  repo r t ,  i t  shou ld  be  kep t  i n  m . ind  tha t  when  ra the r
s u b s t a n t . i a l  a n d  s i g n i  f i c a n t  d i f f e r e n c e s  i n ,  f o r  e x a m p l e ,  s i n g l e  v e h i c l e  r o l ' l o v e r
ra tes  o r  pe rcen tages  a re  obse rved ,  i t  i s  no t  immed ia te l y  obv ious  wha t  t he
con t r i bu t i ng  sou rces  fo r  t hese  d i f f e rences  m igh t  be .  common sense  wou ld
i n d i c a t e  t h a t  t h e  r e a s o n  a  v e h i c l e  r o l l s  o v e r  i s  l i k e l y  t o  b e  a  c o m b i n a t i o n  o f
v e h i c l e ,  d r i v e r  a n d  r o a d w a y  f d c t o r s  ( e . g . ,  t h e  v e h i c l e ' s  o w n  r e s i s t a n c e  t o
ove r tu rn ,  t he  age ,  sob r ie t y ,  and /o r  expe r ience  cha rac te r i s t i cs  o f  t he  pe rson  who
i s  d r i v i n g  t h e  v e h i c l e ,  t h e  n a t u r e  o f  d r i v i n g  t h a t ' s  b e i n g  d o n e  s u c h  a s  p l e a s u r e
d r i v ing  vs .  commut ing ,  and  the  roadway  and  env i ronmen ta l  cond i t i ons  p resenc  a t
tha t  t ime) .  Because  o f  samp le  s j ze  and  o the r  da td  l im j ta t i ons ,  i t  was  no t
p o s s i b l e  t o  d i s t i n g u i s h  w i t h  p r e c i s i o n  a m o n g  a l l  o f  t h e s e  v a r i o u s  f a c t o r s .

An  examina t i on  j s  made  la te r  i n  t h i s  repo r t ,  however ,  o f  t he  e f fec ts  on
these  compar i sons  o f  each  o f  t he  fo l l ow ing  fac to rs ,  wh ich  a re ,  f ro rn  the
I  i t e ra tu re ,  po ten t i a l  l y  t he  mos t  power  fu l  :

d r i v e r :  a g e ,  s e x ,  i n t o x i c a t i o n ,  v i o l a t i o n s
v e h i c l e :  s p e e d ,  T A D  d a m d g e  s e v e r i t y
roadwdy /env i ronmen ta l :  r u ra l -u rban ,  road  cond i t i on ,  t i r ne  o f  day

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

rl&ftirr{t:
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d r i v e r  a g e  x  s e ,
d r i v e r  a g e  x  i n t o x i c a t i o n
dr  i  ver  age x  speed
d r i v e r  a g e  x  i n t o x i c a t i o n
d r  i  v e r  j n t o x i c a l i D n  x  s p e e d
r ; r a l  / u r b a n  x  s p e e d

Sample  s ize  cons idera t ions  prec luded examin ing  h igher  o rder  in te rac t ions  (see

A p p e n d j x  D  f o r  t h e  s t a t j s t i c a l  d e t a i l  s ) .

I n  a d d j t i o n  t o  t h e  r a t e s  o f  r o l  l o v e r  p e r  1 0 , 0 0 0  r e g i s t e r e d  v e h j c l e s ,  t h e

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

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

r o l  l o v e r - t y p e  c r a s h e s .  T h i s  i s  a  c o n d i t i o n a l  p r o b a b i l  i t y  t h a t  a n s t / e r s  t h e

quest ion ,  "G iven tha t  veh ic le  type  A is  in  a  c rash ,  what  i s  the  probab i l  i t y  o r

l i ke l  ihood tha t  i t  w i ' l l  ro l l  over?"  Th is  measure  is  perhaps  much less  dependent

on  the  arnounts  and types  o f  mi leage tha t  var ious  veh ic les  accumula te  and thus

m a y  w e l l  b e  a  m o r e  s t r a i g h t f o r w a r d  d e s c r i p t o r  o f  t h e  r o l l o v e r  b e h a v i o r  o f  t h e

v e h i c ' l  e s  b e i n g  s t u d  i e d .

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

tha t  ro l led  over  a re  shown in  Tab le  3 .  CIear ly ,  the  resu l ts  para l le l  those

shown jn  Tab le  2  fo r  ro ' l  lover  ra les ,  as  was a lso  the  case in  Re in fu r t  e t  a l  .

( l98 l )  wh ich  presented  resu l ts  fo r  Nor th  Caro l  jna  ( , l973-78)  and fo r  l v la ry l  and

( . l974-78)  .  The percentages  o f  ro l  lovers  in  s ing le  veh jc le  c rashes  were  much

h i g h e r  t h a n  i n  m u l t ' i - v e h j c l e  c r a s h e s .

T h e  r o l ) o v e r  p e r c e n t a g e s  - -  f o r  b o t h  s i n g l e  v e h i c l e  a n d  m u l t i - v e h i c l e

crashes  - -  were  genera l l y  two to  th ree  t imes h igher  fo r  u t i l i t y  veh ic les  than

for  p ickup t rucks  or  passenger  cars .  Aga in ,  the  Jeep CJ-5  and Ford  Bronco 72-77

a long w i th  the  Jeep CJ-7 ,  had the  h ighes t  ro l lover  percentages ,  foJ lowed by  the

Bronco 78-82,  B lazer  and Scout .

As  w i th  the  ra tes  per  ]0 ,000 reg is te red  veh ic les ,  the  Toyota  and Datsun

p ickups  had ro l lover  percentages  tha t  resembled  the  Bronco 78-82,  B lazer  and

Scout ,  and tha t  were  be tween the  ra tes  fo r  the  Ford  and Chevro le t  p ickups  and

those fo r  the  Jeep CJ-5 ,  Jeep CJ-7 ,  and Bronco 72-77.  Not  surpr is ing ly ,  the

vo l lover  percentages  fo r  passenger  cars  decreased as  the  whee lbase length

i  ncrea  sed .

In  mu l  t i - veh ic le  c rashes ,  wh ich  tend to  occur  nore  in  u rban areas  and a t

lower  speeds,  the  percentage o f  veh jc les  tha t  ro l led  over  was re la t i ve ly  sma ' l  I

- -  genera l l y  less  than one percent  fo r  p ickup t rucks  and passenger  cars .  For

u t i l  i t y  veh ic les ,  however ,  the  over tu rn  percent  was  about  four  to  f i ve  t i r res
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P e r c e n t a g e s  o f  c r a s h -  i n v o l  v e d  v e h i c l e s
t h d t  r o l l e d  o v e r  b y  t y p e  o f  c r a s h . l

No r th  Caro  I  i na  1979-82

WW{1i

l E x c l u d e s  c r a s h e s  w i t h  p e d e s t r i a n s ,  b j c y c l e s ,  t r a j n s ,  e t c .
i P e r c e n t a g e  r e p o r t e d  i n  R e i n f u r t ,  e t  a ' l  .  ( l 9 8 l ) .
j l n c l  u d e s  t h e  G M C  J i m m y ,  a n  e s s e n t i a l  l y  i d e n t i c a l  v e h i c l e .
+ E x c l u d e s  1 9 7 2  m o d e l  s  w h i c h  h a d  a  d i f f e r e n t  w h e e l b a s e .
5 I n c l u d e s  t h e  G M C  C - 1 5 0 0  a n d  K - ' l 5 0 0  w h . i c h  a r e  e s s e n t i a l I v

i d e n t i c a l  t o  t h e  C h e v r o l e t  C - 1 0  a n d  K - 1 0 .

T .ype  o f  Veh  j c l  e

S i n g l e  M u l  t j -
V e h i c l e  V e h i c l e
Crash  Crash

U t i  I  i t y  V e h i c l e s

Jeep CJ -5
Jeep CJ -  7
Ford Br o nco

1 9 / 2 - 7 7
1 9 / 8 - 8 2

C h e v r o  I  e t  E l a z e r 3 ' 4
I n t e r n a t i o n a l  S c c  u t

4 s . 2  [ 3 6 . 6 ] 2  2 . 1  t r . 7 l

4e .3  140 .21  3 .  r  12  .6 )
49 .7  3 .0

4 8 . 3  1 3 7 . 4 1  ? . 2  [ 3 . 3 ]
3 9 . 8  r . 0
3 r . 8  1 2 2 . 5 1  r . 1  [ 0 . 6 ]
3 5 . 3  1 . 2

Pickup Trucks  (1 /2  ton)

Ford  F-  100,  F- ' l50
C h e v r o  I  e t  C - 1 0 ,  K - l 0 l
To yo ta
Dat  sun

2 4 . 5  [ r 8 . i ]  0 . 5  [ 0 . 3 ]

2 4 . 1  [ 1 7 . s ]  0 . s  t 0 . 3 1
2 2 . 0  l r 8 . r l  0 . 4  [ 0 . 3 ]
3 3 . r  L 2 7 . 3 1  0 . 7  [ ] 2 1
2 8 . 7  [ 3 0 . 2 ]  r . 0  [ 0 . 6 J

Passenger  Car  s

\  r r  h c  n m  n : r  t

Compac t
I n t e r m e d i a t e
Fu l  I  -S i  ze

1 6 . 0  [  1 2 . 6 ]  0 . 2  [ 0 . 2 ]

2 3 . 8  [ 2 0 . 0 ]  0 . 4  [ 0 . 3 ]1 4 . 8  [  r : . s  j  o . z  [ o . z ]
B . e  t B . r I  o . r  [ o . r ]
7 . e  t 5 . 0 1  0 . r  t 0 . 0 1
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h igher  than fo r  p ickups  or  cars .  Even h igher  were  the  mul t i -veh ic le  over tu rn

percentages  fo r  the  Jeep CJ-5  and the  Jeep CJ-7 .

As  Tab les  2  and 3  ind ica te ,  hoh/ever ,  ro l  lovers  in  s ing le  veh ic le  c rashes

were  much more  f requent  than jn  mu l t i -veh ic le  c rashes  - -  h igher  by  a  fac to r  o f

2 ' l  f o r  u t i l i t y  v e h i c l e s ,  4 9  f o r  p i c k u p  t r u c k s ,  a n d  B 0  f o r  p a s s e n g e r  c a r s .

T h e r e f o r e ,  t h e  r e r n a j n d e r  o f  t h j s  r e p o r t  f o c u s e s  o n  s i n g l e  v e h j c l e  c r a s h e s '

The nunbers  o f  ser ious  (A)  o r  fa ta l  (K)  d r iver  in iu r ies  per  10 ,000

reg js te red  veh ic les  in  s ing le  veh ic ' le  c rashes  are  presented  in  Tab. le  4 .  Ut i l i t y

veh ic les  had ser ious  or  fa ta l  d r iver  in ju ry  ra tes  tha t  were  approx imate ly  th ree

t imes h igher  than the  ra tes  fo r  e j ther  ha ' l  f - ton  p ickups  or  pdssenger  cars ,  r ' /h ich

i s  c o n s i s t e n t  w i t h  t h e  f i n d i n g s  i n  t h e  e a r l  i e r  s t u d y .  A n o n g  t h e  u t i l i t y

veh ic les ,  the  Jeep CJ-5  and Jeep CJ-7  had s ign i f i can t ly  h igher  ser ious  or  fa ta1

dr iver  in ju ry  ra tes ;  the  ra tes  fo r  the  o ther  u t i l i t y  veh ic le  mode ls  were  s imi la r

and lower  - -  rang ing  f ro rn  8 .6  to  13 .0 .

As  jn  the  ear l  ie r  s tudy ,  the  Toyota  and Datsun p ickup t ruck  ra tes  were

h igher  than those fo r  the  Ford  and Chevro le t  p ickups  bu t  s im i la r  to  those fo r

the  Broncos ,  B lazers ,  and Scouts .  The ser ious  or  fa ta l  d r iver  in iu ry  ra tes  fo r

passenger  cars  decreased as  whee lbase jncreased w i th  a  th ree- fo ld  range f rom

highes t  (subcompact )  to  lowest  (  fu1  1-s ize)  .

The cor respond ing  percentages  o f  d r ivers  in  s ing le  veh ic le  c rashes  w i th

ser ious  or  fa ta l  in ju r ies  (as  shown in  Tab le  5  and F igure  2)  resemble  those seen

in  the  ra te  compar isons ,  a l though the  d i f fe rences  a ,nong and w i th in  the  th ree

veh ic le  types  are  no t  as  la rge ,  In  b r ie f ,  these percentages  are  h ighes t  fo r  the

J e e p  C J - 5  a n d  t h e  J e e p  C J - 7  ( 1 9 . 2  a n d  
. l 9 . 9  p e r c e n t ,  r e s p e c t i v e l y )  f o l  l o w e d  b y

the  o ther  u t i l i t y  veh ic le  rnode ls  and a l l  p ickup t ruck  mode l  s  ( rang ing  f i ' o rn  9 .5

to  
. l3 .5  percent ) .  The percentages  aga in  decrease as  whee lbase increases  fo r

passenger  cars .

Note  tha t ,  a l though the  resu l ts  in  Tab les  4  and 5  c lose ly  resemble  those

obta ined . in  Re. in fu r t  e t  a l .  ( l98 l ) ,  the  ser ious  or  fa ta l  d r iver  in ju ry  ra tes  and

percentages  are  genera l  1y  s l igh t ly  h igher  in  th is  inves t iga t ion .  Th is  i s  due to

a  change in  the  in ju ry  sec t ion  o f  the  Nor th  caro l  ina  po l  i ce  acc ident  repor t  fo rm

o n  J a n u a r y  l ,  
' l 9 7 9 ,  

w h i c h  r e s u l t e d  j n  r e l a t i v e l y  m o r e  s e r i o u s  ( A )  j n j u r i e s  b e i n g

repor ted  than be fore  the  fo rm change.

Tab le  6  and F igure  3  p resent  the  nunbers  o f  ser ious  (A)  o r  fa ta l  (K)  d r iver

i n j u r i e s  i n  s i n g l e  v e h i c l e  r o l l o v e r  c r a s h e s  p e r  1 0 , 0 0 0  r e g i s t e r e d  v e h i c l e s .

Here ,  there  was a  cons iderab ly  h igher  ra te  fo r  u t i l i t y  veh ic le  d r ivers  compared

i.

sffrsi
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Tab le  4 S i n g l e  v e h i c l e  s e r i o u s  ( A )  o r  f a t a l  ( K )  d r i v e r _
r n J u r y  r a t e s  ( p e r  1 0 , 0 0 0  r e g i s t e r e d  v e h i c l e s ) . 1-  

Nor th  Caro l  i na  1919-BZ

Type or vehicre lljilrT:;:'^
U t i l l t y  V e h i c l e s  2 3 . ?  [ 1 9 . 6 ] 2

Jeep CJ-5  40 .  I  l3 t  .4J
Jeep CJ-7  32 .9
Ford Bro nco

1 9 7 2 - 7 7  1 2 . s  f t 1 . 3 l
1 9 7 8 - 8 2  1 0 . 9

C h e v r o t e t  B ' l  a z e r 3 , 4  9 . 6  t 9 . B l
I  n t  e rn  a t  iona l  Scout  , l3 .0

P i c k u p  T r u c k s  ( l / 2  t o n )  6 . 6  [ 4 . 6 ]

F o r d  F - 1 0 0 ,  F - 1 5 0  -  6 . 2
C h e v r o l e t  C - 1 0 ,  K - l 0  t  6 - l
Toyota  t  2 .0  t
D a t s u n  l l . B

t5  .41
[ 5 . 5 ]
r 0 . s l
17 .21

P a s s e n g e r  C a r s  7  . 9  [ / . g ]

f 2 . 6 1
I e . B ]
[ 6 . 8J
[ 4 . ] l

S u b c o m p a c t  t I . Z
Compact  9 .3
In  te rmed i  a te  6 .5
F u l l - S i z e  3 . 9

{r{{l{$1lr

j E x c l u d e s  c r a s h e s  w ' i t h  p e d e s t r i a n s ,  b i c y c l e s ,  t r a i n s ,  e t c .lRa te  repo r ted  i n  Re  in  fu r t ,  e t  a l  .  ( ' l 98 ' ! )  .
J l n c l u d e s  t h e  G t 4 C  J i m m y ,  a n  e s s e n t i i t l y  i d e n t i c a l  v e h i c l e .q E x c l u d e s  1 9 7 2  m o d e l s  w h i c h  h a d  a  d i f f i r e n t  w h e e l b a s e .
c lnc ludes  the  G lv l c  C - ,1500  and  K - ' l 500  wh ich  a re  essen t i a l l y

i den t i ca l  t o  t he  Chev ro le t  C - ' l 0  and  K - . ]0 .
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Percen tages  o f  d r i ve rs  i n
w i t n  s e r i o u s  ( A )  o r  f a l a l

-  No r th  Caro  l  i na

s i n g l e  v e h i c  1 - e  c r a s h e s
( K )  i n i u r i e s . t

197 9 -82

Percent  (A+K )
Type o f  Veh ic  le  In ju ry

U t i l  i t y  V e h i c l e s  
. | 6 . 5  

[ 1 3 . 4 ] 2

J e e p  C J - 5  1 9  . 2  [  1 6
J e e p  C J - 7  

' l 9 . 9

Ford Bro nco
1 9 7 2 - t t  1 2 . 7  [ 6
1978-82 10.2

C h e v r o  l  e t  B l a z e r r ' a  9 . 5  l l 0
In te rna t  i  ona  I  Scout  13 .5

3 l

7 ' l

5 l

[ 8 . 1 ]

[ 8 . 1 ]
f q ? l

[ 8 . 0  ]
[ 8 . 7 ]

P i c k u p  T r u c k s  ( l  / 2  t o n )  I  I  . 8

F o r d  F - 1 0 0 ,  F - ' 1 5 0  -  l l . l
C h e v  r o  I  e t  C - ' l 0 ,  K - 1 0 r  t 1 . 9
Toyo ta  10 .9
D a t s u n  1 5  . 6

r 0 . 3  [ 7 . 0 ]

r 1 . 3  1 8 . o l
r 0 . 4  [ 6 . 8 ]
e . 1  1 6 . 5 1
e . o  t 6 . 0 1

Passenger Car s

Sub com pac t
Com pac t
I  n t  ermed i  ate
F u l l - S i z e

.,

t
i
i

:r

t,

- €
l

$!ls.r

l E x c l u d e s  c r a s h e s  w i t h  p e d e s t r i a n s ,  b i c y c l e s ,  t r a i n s ,  e t c .
2 P e r c e n t a q e  r e p o r t e d  j n  R e i n f u r t ,  e t  a 1  .  ( 1 9 8 . l ) .
3 I n c l  u d e s -  t h e  G M C  J i m m y ,  a n  e s s e n t i a l  l y  i d e n t i c a l  v e h i c l e .
4Exc ludes  ' l 972  

mode l  s  wh ich  had  a  d i  f f e ren t  whee lbase .
5 Inc l  udes  the  GMC C- . |500  and  K -1500  wh ich  a re  essen t i a l  l y

i den t i ca l  t o  t he  Chev ro le t  C - ]0  and  K - . l 0 .

!
:
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Jeep Ford Fo rd
CJ-7 Bronco B ronco

72-77 78-82

-  -  Passenger  Cars

_  _  A |  U t i l i t ,
V e h i c l e s

-  -  P i c k u p
i4li{iii$'d'

Trucks

Jeep
cJ- 5

Figure  2 .

Chev .  I n te rna t .
B l  aze r  Scou t

Percentages  o f  d r ivers  in  s ing le  veh ic le  c rashes  w i th
s e r i o u s  i n j u r i e s  f o r  v a r i o u s  u t i l i t y  v e h i c l e  m o d e l s ,
c o m p a r e d  w j t h  a l 1  u t i l  i t y  v e h i c l e s ,  h a l f - t o n  p i c k u p
t r u c k s  a n d  p a s s c n g e r  c a r s .



T a b  l e  6 . Ser ious  (A)  o r  fa ta l
r e g  i  s t e r e d  v e h i c l e s )

-  Nor th
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( f )  d r iver  in ju ry  ra tes  (per  10 ,000
f o r  s i n g l e  v e h i c l e ,  r o l  l o v e r  c r a s h e s

Caro I ina 1979-82

(A+K) Dr i  ver
Type o f  Veh ic le  In iu ry  Rate

U t i l  i t y  V e h i c l e s  ] 4 . 0  [ ' ] 0 . 0 1  2

Jeep CJ-5 24.6 121
J e e p  C J - 7  2 2 . 1
Ford 8ro nco

1972- t7  8 .6  [s
1 9 7 8 - 8 2  7  . 0

C h e v r o l e t  B l a z e r  r ' q  3 . 7  l ?
I n t e r n a t i o n a  l  S c o u t  5 . 6

ol

6 l

2 l

Pickup Tr  uc  ks  ( l /2  ton)

Ford F- 100, F- 
. l50

C h e v r o l  e t  C - 1 0 ,  K - ' 1 0  5
To yo ta
Dat  sun

2 . 3  [ t . s ]

2 . 1  [ 1 . 8 ]
2 . 2  [ 1 . 6 ]
4  . 7  [ 6  . 3 ]
3 . 4  [ t  . 7 ]

Passenger  Cars ol12

Subcompac t  3 .8  [4 . ]  ]
compaci  2 .2  [2 .q ]
I n t b rmed  i a t e  1  . 2  [ l  . 1 ]
Fu l  l  -S i  ze  0 .6  [ 0 . 8 ]

:
ri

:

i
l

:

i{tilg,it'

lExc ludes  c rashes  w i th  pedes t r i ans ,  b i cy , c les ,  t ra in
2Ra te  repo r ted  i n  Re in  fu r t ,  e t  a l  .  (  198 ' l )  .
3 lnc ludes  the  GF1C J immy,  an  essen t i a l1y  i den t i ca ' l  v
4Exc ludes  1972  mode l  s  wh ich  had  a  d i f f e ren t  whee lba
5 Inc ludes  the  GMC C- . ]500  and  K - ' l 500  wh ich  a re  essen

iden t i ca : l  t o  t he  Chev ro le t  C - ' 10  and  K -10 .

s ,  e [ c .

e h i c  I  e .
s e .
t i a l l y

a

;
;

t
d
a
1:

I
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Fo
Bronco
78-82

$Sfiiltii

P ickup Tr "uc  ks
.Passenger  Ca rs

J eep
cJ-  5

F i g u r e  3 .

Ford
Bronco
72-77

J  eep
cJ-7

h e v . nterna t .
B l  azer Scout

Ser ious  d r i ve r  i n ju ry  ra tes  (pe r  10 ,000  reg i s te red
v e h i c l e s )  i n  s i n g l e  v e h l i c l e  r o l  l o v e r  c r a s h e s  f o r
va r ious  u t i l  i t y  veh i c le  mode ls ,  con rpa red  w i th  a l l
u t i  l  i t y  veh i c les ,  ha l  f - t on  p i ckup  t rucks  and  passen-
q e r  c a r s .
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to  the  o ther  two veh ic le  types  - 'an  approx imate ly  s . i x - fo ld  d i f fe rence.  The
Jeep CJ-5  and Jeep CJ-7  had ra tes  tha t  were  near ly  th ree- fo ld  h igher  than those
f o r  t h e  o t h e r  l e a d i n g  u t i l i t y  v e h i c l e  m o d e l s  ( s i g n i f i c a n t  a t  q  =  0 . 0 5 ;  s e e  T a b l e
C.3  in  Append ix  C) .  Ford  Bronco 72-77 had a  s ing le  veh jc le  (A+K)  d r iver  in ju ry
r a t e  t h a t  w a s  s i g n i f i c a n t l y  h i g h e r  t h a n  t h a t  o f  t h e  C h e v r o l e t  B l a z e r ,  w h i c h  w a s
t h e  l o w e s t  o f  t h e  u t i l  i t y  v e h i c l e  m o d e l  s .

Aga in ,  the  Toyota  and Datsun p ickup ra tes  r€ re  s1  igh t ly  h igher  than ihose

o f  t h e  F o r d  a n d  C h e v r o l e t  p i c k u p s  b u t  v e r y  s i m i l a r  t o  t h e  E l a z e r  u t i l i t y
veh jc le .  Anong passenger  cars ,  the  ser ious  in ju ry  ra tes  decreased w i th
i n c r e a s i n g  c a r  s ' j  z e ,  w i t h  a n  a p p r o x i m a t e l y  s i x - f o l d  d i f f e r e n c e  b e t w e e n

subcompact  and fu l  l - s . i ze  cars .

The percentages  o f  d r ivers  w i th  ser ious  (A)  o r  fa ta l  (K)  in ju r ies  in  s ' ing1e
veh ic le  ro l lover  c rashes  are  presented  in  Tab le  7 .  Here ,  aga in ,  the  percentages

have a  nar rower  range than the  ra tes ,  bu t  the  same re la t i ve  o rder ing  ob ta ins .

The (A+K)  d r iver  in ju ry  percentages  are  re la t i ve ly  s jmj la r  rang ing  f rom 
. i2 .9

percent  to  
' |9 .9  percent  across  car  s izes ,  p ickup t ruck  mode l  s ,  and a lso  the  Ford

Bronco mode l  s ,  Chevro le t  B lazer  and In te rna t jona l  Scout .  0n ly  the  Jeep CJ-5  and

J e e p  C J - 7  u t i l i t y  v e h i c l e s  h a d  ( A + K )  p e r c e n t a g e s  o u t  o f  t h i s  r a n g e  - -  2 4 . 6  a n d

2 7 . 0  p e r c e n t ,  r e s p e c t i v e l y .  T h e  l a c k  o f  a  t r e n d  a c r o s s  c a r  s i z e s  m a y  b e  a

func t ion  o f  the  sever i ty  o f  a  s ' ing le  veh jc le  c rash  in  wh ich  the  fo rces  were

suf f i c ien t  to  cause the  la rger  whee lbase cars  to  over tu rn .  That  i s ,  s ing le
veh ic le  c rashes  in  wh ich  an  jn te rmed ia te  o r  fu l l -s ize  car  over tu rns  are  probab ly

more  severe ,  in  genera l ,  and hence more  l i ke ly  to  have a  h igher  r i sk  o f  ser ious

d r i v e r  i n j u n i e s .

Tab ' le  8  conta ins  the  percentages  o f  veh ic les  in  s ing le  veh ic le  c rashes  in

Nor th  Caro l  ina  where  an  o f f i cer  ind ica ted  "non-co l I  i s ion  over tu rn- in - road.  "

Th is  measure  is  o f  in te res t  in  tha t  i t  dea ls  w i th  a  somewhat  d i f fe ren t  over tu rn

c i rcumstance.  Here ,  the  se t l ing  more  near ly  dep ic ts  a  c rash  on  the  roadway,  as

cont ras ted  to  an  event  where  the  veh ic le  leaves  the  roadr , /ay  and over tu rns .  As

seen in  Tab le  8 ,  u t i l i t y  veh ic les  were  more  than four  t imes as  l i ke ly  to  be

repor ted  as  over tu rned in  road as  ha ' l  f - ton  p ickup t rucks  and over  n ine  t imes as
l i ke1y  as  passenger  cars .  Anong u t i l i t y  veh ic les ,  the  Jeep CJ-7  percentage was

8.4  fo l  lowed by  the  Jeep CJ-5  a t  7 .?  and the  Ford  gronco 72-77 a t  4 . - l  percent .

The Jeep CJ-5  and Jeep CJ-7  over tu rn- in - road percentages  r {e re  s ign i f j can t ly

h igher  than those o f  the  Chevro . le t  B l  azer  and the  In te rna t iona l  Scout ,  wh i le  the

Jeep CJ-7  percentage was a lso  h igher  than the  Ford  Bronco 78-BZ (see F igure  4) .

B l  azers ,  Scouts ,  and the  newer  Broncos  had over tu rn- in - road percentages  tha t  were

*iiffifi*r.

I
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T a b l e  7 P e r c e n t a g e s  o f  s e r i o u s  ( A )  o r  f a t a l  ( K )  d r i v e r
i n j u r i e s  i n  s i n g l e  v e h i c l e ,  r o l l o v e r  c r d s h e s . l

No r th  Caro  I  i na  
.1979-82

Percent (A+K )
T  y p e  o f  V e h i c l e  l n j u r y

U t i l i t y  V e h j c l e s  2 2 . 5  1 1 7 . 4 1 2

J e e p  C J - 5  ? 4 . 6  [ 2 ]  . 0 ]
J e e p  C J - 7  2 7 . 0
Ford Bro nco

1 9 7 2 - 7 7  ) 7  . 2  [ 7 . 6 ]
l 9 7 B - 8 2  1 6 . 3

C h e v r o  I  e t  B l a z e r 3 , 4  l ? . 9  [ ] 0 . 9 ]
I n t e r n a t i o n a l  S c o u t  1 6 . 7

P i c k u p  T r u c k s  ( l / 2  t o n )  
, l 7 . 5  

[ 1 3 . 3 ]

F o r d  F - 1 0 0 ,  F - . 1 5 0  -  1 5 . 8
C h e v r o l  e t  C - . 1 0 ,  K - ' 1 0 5  1 9 . 9
T o y o t a  l 3 . 0
Da t  sun  15  .  7

[  1 5 . 4 ]
I 1 4 . r ]
[  ] 6 . 5 1
[ 8 . ]  l

P a s s e n g e r  C a r s  1 6 . 9  [  1 3 . 5 ]

[ l 2 . 3 1
I r 3 . e ]
f  3 . 4 1
1 2 ? . 1 1

Subcompact  )5 .5
Compact  18  "  7
In te rmed i  a te  19  .8
F u l  I  - S i z e  1 7  . 6

rli ri,l#Sii

l E x c l u d e s  c r a s h e s  w i t h  p e d e s t r i a n s ,  b i c y c l e s ,  t r a i n s ,  e t c .
Z P e r c e n t a q e  r e p o r t e d  i n  R e i n f u r t ,  e t  a l  .  ( l 9 8 l ) .
3 I n c l u d e s - t h e  G M C  J i r n m v ,  a n  e s s e n t i a l l y  i d e n t i c a ' l  v e h i c l e .
4Exc l  udes  

' l 972  
mode l  s  wh ich  had  a  d i  f f e ren t  whee lbase .

5 Inc ludes  the  GNIC  C- ' ] 500  and  K - ' 1500  wh ich  a re  essen t i a l l y
i d e n t i c a l  t o  t h e  C h e v r o l e t  C - 1 0  a n d  K - . l 0 .
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T a b l e  8 .  P e r c e n t a g e s  o f  v e h i c l e s  i n  s i n g l e  v e h i c l e
crdshes  tha t  over tu rned in  road. l

_  Nor th  Caro l  ina  1979-Bz

Percent 0v ert urn
Type o f  Veh ic le  in  Road

U t i l  i t y  V e h i c l e s  5 . 7  [ 9 . ] l  2

Jeep CJ-5
Jeep CJ-7
Ford Bro nco

1972-77
1978-82

Chev ro I et Bl azer 3 ,4
I  n te r  na t  iona l  Sco u t

7 .?  11?.21
8 . 4

4 . 1
2 . 7
? . 4
t . 9

18.2J

t 2 . 0 1

P i c k u p  T r u c k s  ( l / 2  t o n )  1 . 3  [ l . 8 ]

Ford  F- . l00 ,  F-150
Chevro l  e t  C-10,  K- , l0  )
ToJota
Da t sun

1 . 2  t 1 . 7 1
0 . e  [ 1 . 5 ]
r  . 8  [3 .8 ]
2 . 6  [ s . 3 ]

Passenger  Cars  0 .6  [0 .8 ]

Subcompact

I  ntermed i  ate
F u l l - S i z e

0 . e  [ r . 4 ]
0 . 6  t o . 8 l
0 . 4  i 0 . 4 . l
0 . 3  L 0 . s l

rfrffi

]Exc ludes  c rashes  w i th  pedes t r i ans ,  b i cyc les ,  t ra ins ,  e t c .
{Pe rcen tage  repo r ted  i n  Re in fu r t ,  e t  a l  .  ( 1981) .
r l nc ludes  the  G t ' 1C  J immy,  an  essen t i a l l y  i den t i ca l  veh i c le .qExc ludes  1972  mode l  s  wh ich  had  a  d i f f e ren t  whee lbase .
r l n c l u d e s  t h e  G M C  C - 1 5 0 0  a n d  K - , l 5 0 0  w h i c h  a r e  e s s e n t i a l l y' i den t i ca l  t o  t he  Chev ro le t  C -10  and  K - ' l 0 .

,E:
4
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-  -  A l l  U t i l i t y
Veh i  c l  es

ffi

_ _  P ickup Trucks

-  - .Passenger  Cars

Jeep
cJ-5

Jeep
cJ-7

Ford
Bronco
72-77

Ford Chev. I  nterna t.
Bronco Blazer Scout
78-82

F igure  4 . Percentages  o f  veh ic les  in  s ing l  e  veh ic le  c rashes
tha t  over tu rned in  road fo r  var ious  u t i l i t v  veh ic le
m o d e l s ,  c o m p a r e d  w i t h  a l l  u t i l i t y  v e h i c l e s ,  h a l f -
ton  p ickup t rucks  and passenger  cars .
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s imi la r  to  those o f  the  Toyota  and Datsun p jckups .  The percentages  fo r
passenger  cars  were  s t i l l  l ower ,  bu t  the  subcompact  cars  were  near ly  th ree  t imes
m o r e  l i k e l y  t o  o v e r t u r n  i n  t h e  r o a d  i n  s i n g l e  v e h i c l e  c r a s h e s  t h a n  t h e  f u l l - s i z e
c a r s .

I t  shou ld  be  no ted  th? t ,  except  fo r  the  chevro le t  B lazer ,  the  over tu rn- in -
road percentages  were  lower  fo r  ig lg -gz  than fo r  l9z3-7g.  Th is  ev ident ly
re f lec ts  a  change in  the  Nor th  caro l  ina  po l  i ce  acc ident  repor t  fo rm on January  l ,
1979-  Pr io r  to  tha t  t ime,  over tu rn-  in - road was coded regard less  o f  wherner  o r
no t  i t  was  the  f i rs t  in  a  ser ies  o f  harmfu l  events  inv . l ved  in  the  c rash
sequence.  subsequent ly ,  i f  i t  was  the  most  harmfu l  event  ra ther  than the  f i rs t ,
i t  rou ld  no t  be  used in  the  ana lys is .  In  e . i ther  case,  however ,  i t  shou ld  no t
d i f f e r e n t i a l l y  a f f e c t  a n y  p a r t i c u l a r  m o d e l ,  a n d  t h u s  t h e  o u t c o m e s  o f  t h e
compar isons ,  wh ich  are  re la t i ve ly  the  same fo r  the  th ,o  t ime per iods .  shou ld  be
v a l i d -

Another  var iab le  o f  in te res t  i s  repor ted  seat  be l t  usage.  Tab le  9  and
F igure  5  p resent  var ious  f ind ings  concern ing  ber t  usage and the  percentage o f
s e r i o u s  ( A )  o r  f d t a l  ( K )  d r i v e r  i n j u r i e s  w i t h i n  b e l t - u s a g e  c a t e g o r i e s  f o r  a l l
c rashes '  As  is  c1ear ,  d r iver  ber t  usage ra tes  rvere  fa i r l y  low in  a l l  th ree
v e h i c l e  c l a s s e s  b u t  h i g h e s t  i n  t h e  u t i l i t y  v e h i c l e  c l a s s  ( 1 2 . 8 % )  f o l l o w e o  o y
passenger  cans  (  10 .0%)  and,  much lower ,  p ickup t rucks  (5 .7%) .  The percentages
wear ing  be l ts  $€re  h ighes t  fo r  the  Jeep CJ-5  and the  Jeep CJ_7 dr . i vers .

cons is ten t  w i th  a  vas t  a r ray  o f  p rev ious  research  on  seat  be l ts ,  there  was
a subs tan t ia l  l y  lower  inc idence o f  (A+K)  in ju r ies  among the  be l ted  dr ivers  o f
a l l  veh ic les  than among the  unbe l ted  dr ivers .  A lso ,  the  (A+K)  percentage fo r
be l ted  and unbe l ted  u t i l i t y  veh ic le  d r ivers  was about  doub le  tha t  o f  the i r
p ickup and pdssenger  car  counterpar ts .

As  expec ted ,  the  percentage o f  d r ivers  w i th  ser ious  or  fa ta l  in ju r ies
increased as  passenger  car  v , /hee lbase decreased,  i .e . ,  there  was a  two_fo ld
increase fo r  bo th  be l ted  and unbe l ted  dr . i vers  f tom fu l l -s ize  to  subcomoact
c a r s .

As  ind ica ted  in  Tabre  9 ,  i t  shou ld  be  no ted  tha t  the  5 .9  percent  (A+r )  ro r
the  Ford  Bronco 72-77 is  based on  one ser ious  in ju ry  . in  on ly . t7  s ing le  veh ic le
crashes  invo lv ing  be l ted  dr ivers .  L ikewise  the  zero  percent  (n+K)  ro r  the  Ford
Bronco 78-82 ar ises  f rom no ser ious  in ju r ies  among 39 be l ted  dr ivers .  Thus .
caut ion  shou ld  be  0bserved in  in te rpre t ing  these tv , ,o  resu l ts .  In  the  remain ing
cases ,  the  h ighes t  ser ious  or  fa ta l  d r iver  in ju ry  ra tes  are  found among both
be l ted  and unbe l ted  dr ivers  o f  the  Jeep CJ-5  and Jeep CJ-7 . i

:,
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T a b l e  9 .  S e n i o u s  ( A )  o r  f a t a l  ( K )  d r i v e r  i n j u r i e s  b y  b e l t  u s a g e  s t a t u s . l
Nor th  Caro  I  ina  

,1979-BZ

T y p e  o f  V e h i c l e

Be I ted

g  N o .  %
(A+K ) Bel ted Bel ted

Not Bel ted

% No. Not % Not
(A+K)  Be l ted  Be l ted Tota l

U t i l  i t y  V e h i c  I  e s

Jeep CJ-5
J e e p  C J - Z
Ford  Bro  nco

197?-77
)97 8-82

C h e v  r c  I  e t  B l a z e r 3 ' 4
In te rna t  iona l  Scout

3 .4  820  (12 .8 )2

4 . 3  3 2 4  ( r 4 . 3 )
3 . 6  r e s  ( t e . e )

s . 9 6  t 7  ( 5 . 1 )
0 . 0  3 e  ( e . 7 )
0 . 8  r 3 3  ( 8 . 8 )
2 . 1  4 8  ( | . 7 )

55 591 . 5
. l0 .  

7
i l . 0

n 6
3 . 6

4 . ?

3 r 8  ( 9 4
363 (90

1 3 7 3  ( 9 1
36r  (88

r)
7 \
r )
q l

3 )
2 )
3 )

l 9 4 t
783

( 8 /

( 8 5
(80

6379

2 2 7 1
9t8

335
402

r  506
409

P i c k u p  T r u c k s  ( 1  / 2  t o n )

F o r d  F - 1 0 0 ,  F - 1 5
C h e v r o l  e t  C - 1 0 ,  K - ' l 0  5
Toyota
D a t s u n

1 . 5  ? 7 2 3  ( 5 . 7 )

1 . 5  8 7 4
0.8  ]082
2.1  243
2.9  205

( 5 . 2 )
( s . 4 )
( 6 - 8 )
( 7 . 1 )

3.9  44647 (94 .3)

3 . /  1 6 0 4 0
3 . 6  l B B 0 9
4.8  3354
5 . 1  2 6 6 3

( e4  . 8 )
( e 4 . 6 )
(e3 .2 )
/ a ?  o \

47370
, l 6 9 r 4
'19891

359/
2868

Passenger  Car  s

Sub compac t
Comp ac t
In te r rned ia te
F u l  I  - S i  z e

Z
I
I
n

7  4?3?0 (  10 .0)

4  1 4 9 8 3  ( 1 0 . 6
8  

.10 .1  
53  (  10 .  5

4  i l 4 7 r  ( 9 . 6
7  5 7  i 3  ( 8 . 7

o)

4 )
E ]

4 )
3 )

(e0

(8e
f n a
( 9 0
(e1

3.9 380677

5 . 3  1 2 6 ? 9 6
3 . 9  8 6 4 9 9
3.1  107768
? . 7  6 0 i l 4

422997

14)279
96652

1 1 9 2 3 9
6582i

{l$$$r$,

rExc ludes  c rashes  w i th  pedes t r ians ,  b icyc ' les ,  t ra ins ,  e tc .
?  a )A- B e l t  % :  ] Z . e  =  . ; ; :  x  1 0 0

o J / y

3 l n c l u d e s  t h e  G M C  J i m m y ,  a n  e s s e n t i a l l y  i d e n t i c a l  v e h i c l e .
l E x c l u d e s  1 9 7 2  m o d e l  s  w h i c h  h a d  a  d i f f e r e n t  w h e e l b a s e .
5 I n c l u d e s  t h e  G M C  C - 1 5 0 0  a n d  K - 1 5 0 0  w h i c h  a r e  e s s e n t i a l l y' iden t ica l  to  the  Chevro le t  C- , l0  and K- '10 .
6 ] n" N o t e  t h e  s r n a l l  n ' s :  5 . 9  =  

f x  1 0 0  a n d  9 . 6  =  
i ;  x  ] 0 0
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The percentage reduc t ion  in  ser ious  or  fa ta l  d r iver  in ju r ies  resu l t ing  f r0m
seat  be l t  usage was measured by

Ef fec t i veness x  ]00

Th is  va lue  exceeded 50  percent  in  a l l  cases  except ing  the  Datsun p ickup (43 . , ]%)
and the  Ford  Bronco 7?-77 (w i th  i t s  sna l l  sample  s ize) .  The observed
ef fec t i veness  ranges  fo r  ser jous  or  fa ta l  in ju ry  reduc t ion  a t  50  percent  o r
be t te r  i s  cons . i  s ten t  w i th  the  l i te ra tu re .  0vera l  I  e f fec t i veness  es t imates  were
5 4 . 7 , 6 ' l  . 5 ,  a n d  5 6 . 4  p e r c e n t  f o r  u t i l i t y  v e h i c l e s ,  p j c k u p  t r u c k s ,  a n d  p a s s e n g e r
c a r  s ,  r e s p e c t i v e l y .

Both  the  resu l ts  p resented  here  and those in  Re in fu r t  e t  a l  .  (198, ] )  have
shown by  the  use  o f  severa l  re l  a ted  measures  tha t  in  s ing le  veh ic le  c rashes
u t i l  i t y  v e h i c l e s  h a v e  h i g h e r  i n v o l v e m e n t  r a t e s ,  m o r e  f r e q u e n t  s e r j o u s  d r i v e r
in ju r ies ,  h igher  ro l lover  ra tes ,  and more  f requent  ser ious  dr iver  in ju r ies  in
ro l ' lover  c rashes .  Arnong the  u t i l i t y  veh ic le  mode ' l  s ,  the  Jeep CJ-5  and Jeep cJ-7
are  cons is ten t ly  the  most  ex t reme.  Aga in  the  ques t ion  shou ld  be  ra ised,  "Tc

what  ex ten t  migh t  these d i f fe rences  be  a t t r ibu tab le  to  veh ic le  charac ter is t i cs
as  opposed to  o ther  charac ter j  s t j cs  such as  dr iv inq  fac to rs  o r  oa t te rns  o f
v e h i c l e  u s e ?  "

A l though perhaps  th is  ques t ion  cannot  be  fu l  1y  answered f rom an ana lys is  o f
the  ava i lab le  acc ident  da ta ,  many o f  the  most  p robab le  fac to rs  can be  exp lo red .
Throughout  the  prev ious  resu l ts ,  the  ana lyses  cont ro l  led  fo r  acc ident  type
(s in91e veh ic le  c rashes) .  What  e f fec t  does  dr iver  age have on  the  d i f fe ren t ia l
ro l ' l over  ra tes  fo r  the  var ious  lead ing  u t i l  i t y  veh ic le  mode l  s?  Dr iver
jn tox ica t jon? Repor ted  dr iver  v io l  a t jons? Acc ident  speed or  sever i ty?  Rura l  .
vs  u rban c rash  s i te?  Cond i t jon  o f  the  road pavement?  And what  abo l t  the
in te rac t ing  e f fec ts  o f  cer td in  var iab les  on  ro l lover  ou tcomes?

Clear ly  such ana lyses  are  l im i ted  by  the  type ,  quant i t y ,  and qua l i t y  o f
d a t a  a v a i l a b l e .  ! ' l i t h  t h i s  i n  m i n d ,  t h e  f o l  l o w i n g  i s  a n  i n v e s t i g a t i o n  o f  s i n g l e
v e h i c l e  r o l  l o v e r  r a t e s  f o r  e a c h  o f  t h e  I e a d i n g  u t i l i t y  v e h i c l e  m o d e l s
cont ro l l  ing  fo r  those dr iver -veh ic le -h ighway/env i ronmenta l  fac to rs  (and the i r
in te rac t ions)  tha t  the  l i te ra tu re  has  shown to  be  most  l i ke ly  to  make a
d i f fe rence.  These inc lude the  fo l low ino :

d r i v e r :  a g e ,  s e x ,  i n t o x i c a t i o n ,  v i o l a t i o n s
v e h i c l e :  s p e e d ,  T A D  d a m a g e  r a t j n g  s e v e r j t y
h ighway/env i ronment :  ru ra l -u rban,  pavement  cond i t ion ,  t i rne  o f  day

44rd&

-  (Bel  teo A+r
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Two s ta t i s t i ca . l  ana l ys i s  p rocedures  v€ re  cons ide red .  The  f i r s t  ca l cu la tes ,

f O r  e x a m p l e ,  a g e - s t a n d a r d i z e d  r o l l o v e r  r a t e s  f o r  e a c h  u t i l i t y  v e h i c l e  m o d e l  ( s e e

R e i n f u r t  e t  a l  . ,  l 9 8 l ,  p a g e  3 7 ) .  T h e  s e c o n d  u s e s  M a n t e l - H a e n s z e l - t y p e

s ta t j s t i cs  fo r  compar ing  i nd i ces  o r  ra t j os  ca l cu la ted  w i th in  each  o f  t he  age

s t ra ta  and  then  summed ac rgss  s t ra ta  ( see  Append ix  D  fo r  t he  s ta t i s t i ca l

d e t a i l s ) .  A s  t h e  l a t t e r  m a k e s  b e t t e r  u s e  o f  t h e  f u l l  j n f o r m a t i o n  i n  e a c h  t a b l e ,

and  as  tes ts  fo r  s ign i  f i cance  a re  ready  ou tpu ts  to  the  p rocedure ,  i t  i s  t he

method  o f  cho i ce .  However ,  bo th  p rocedures  w i l l  be  i l l us t ra ted  fo r  d r i ve r  age

in  o rde r  t o  compare  the  resu l t s  w i th  those  found  i n  the  p rev  i ous  repo r t  '

S i n g l e  v e h i c l e  r o l l o v e r  r a t e s  m a y  b e  d i  f  f e r e n t i a l ' l y  i n f l  u e n c e d  b y  t h e  a g e s

o f  t h e  d r j v e r s  o f  t h e  u t i l i t y  v e h i c l e  m o d e l s  b e i n g  s t u d i e d -  T h u s ,  i t  i s  u s e f u l

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

mode ls  d i  f f e rs  cons ide rab l y .  I f  so ,  pe rhaps  the  ro l  l ove r  d i f f e rences

a re  ma in l y  a  re f l ec t i on  o f  d r i ve r  age  d i f f e rences .  Tab le  l 0  p resen ts  the

c rash - jnvo l ved  d r i ve r  age  d i s t r i bu t j ons  fo r  t h ree  veh ic le  t ypes  and  fo r  t he

l e a d i n g  u t i l i t y  v e h i c l e  m o d e l s .  I t  s h o w s  t h a t  t h e  c r a s h -  i n v o l v e d  d r j v e r s  o f

u t i l i t y  veh i c les  r€ re  somewha t  Jounger  than  the i r  p i ckup  o r  passenger  ca r

coun te rpa r t s  and  tha t  t he  Jeep  cJ -5  and  Jeep  CJ -7  d r i ve rs  were  the  Jounges !  o f

a l l  d r j ve rs .  As  JOunger  d r j ve rs  have  no t  on l y  more  than  the i r  sha re  c f  c rashes

o n  a  m i l e a g e  b a s i s  b u t  m o r e  s e r i o u s  c r a s h e s  a s  w e l l ,  s o m e  o f  t h e  r o l l o v e r

d i f f e rences  be tween ,  f o r  exanp le ,  t he  Jeep  CJ -5  and  A l I  U t j l i t y  veh i c les  may  be

p r imar i l y  a  func t i on  o f  d r i ve r  age .

Dr i ve r  age -spec i f i c  reg i s t ra t i on  coun ts  l € re  no t  ava i l ab le  to  compare

u t i l i t y  v e h i c l e  r o l l o v e r  r a t e s  ( p e r  1 0 , 0 0 0  r e g i s t e r e d  v e h i c l e s )  f o r  e x a m i n i n g

t h e  e f f e c t  o f  t h e s e  d j f f e r e n t i a l  d r i v e r  a g e s .  H o w e v e r ,  i t  w a s  p o s s i b l e  t o

compare  ro l  l ove r  pe rcen tages  by  d r i ve r  age  g roups  ( see  F igu re  6 ) .  .As  shov ' / n  i n

the  f i gu re ,  t he  ro l  l ove r  pe rcen tages  fo r  t he  Jeep  CJ -5  exceeded  those  o f  t he

re fe rence  popu la t i on  o f  A l l  u t j l  i t y  veh i c les  i n  v i r t ua l l y  eve ry  a9e  ca tego ry ,

wh i l e  t hose  o f  t he  chev ro le t  B laze r  were  cons i  s ten t l y  l ower  ac ross  age  g roups .

Th is  sugges ts  tha t  age  i s  no t  an  impor tan t  f ac to r  f o r  any  pa r t i cu la r  u t i l i t y

veh ic le  mode l  i nvo l ved  i n  ro l  l ove r  c rashes .

To  quan t i  f y  t h i s  e f fec t ,  t he  age -s tandard i zed  ro l l ove r  ra tes  us ing  the  a9e

d i s t r i b u t i o n  f o r  a l l  u t i l i t y  v e h i c l e  d r i v e r s  a s  a  r e f e r e n c e  p o p u l  a t i o n  s h o w  o n ' l y

m in ima l  changes ,  sugges t i ng  aga in  on l y  a  marg ina l  age  e f fec t  ( i f  any )  '  More

spec i  f j ca l  l y ,  t he  age -ad ius ted  ro l l ove r  ra te  fo r  t he  Jeep  CJ -5 ,  f o r  examp le ,  i s

g i v e n  b y

$ifiilrqi,

:
i



Tab le  10 S i n g l e  v e h i c l e

- J . t -

crash- invo lved
Nor th  Caro l  ina

dr iver  age d is t r ibu t ion
I919-82

ss$$lli

l Tab le  en t r j es  a re  row  pe rcen tages ;  exc ludes  "no t  s ta ted "
d r i ve r  age  and  "d r i ve r  no t  p resen t "  as  we l l  as  c rashes

^  w i t h  p e d e s t r i a n s ,  b i c y c l e s ,  t r a i n s ,  e t c .
f l n c l u d e s  t h e  G M C  J i m m y ,  a n  e s s e n t i a l l y  i d e n t i c a l  v e h i c l e .
rExc l  udes  1972  mode ls  wh ich  had  a  d i f f e ren t  whee lbase .

T y p e  o f  V e h i c l e

Dr i ve r  Age
Under 0ver

20 20-24 ?5-?9 30-34 34

Tota  I
N o .  o f
Dr i  vers

U t i l  i t y  V e h i c l e s

Jeep CJ-5
Jeep CJ-7
Ford Bronco

I97  2-17
I  q  7 a  - a ?

cnuu .J r ! i  B laze r2 ,3
i n te rna t  iona  I  Sco u t

2 9 . 0  3 0 . 7  1 6 . 6  1 0 . 6  r 3 . 1

3 2 . 8  3 5 . 6  1 6 . 0  8 . 3  7 . 3
3 4  . 2  3 1  . 5  t 7  . 9  1 0 . 2  6 . 2

26.7  24 ,2  20 .8  15 .8  12  .5
2 0  . ?  2 9 . 3  1 4 . 7  1 1  . 0  ? 4 . 8
2 3 . 4  2 4 . 3  1 6 . 5  1 3 . 1  2 2 . 7
2 0 . 2  2 I  . 2  7 2 . 5  1 1 . 5  3 4 . 6

1978

8 7 3
324

120
109
3 ? T
104

Pickup Trucks  (1 /2  ton) 2 0 . 5  ? ? . 1  1 s . 7  1 1 . 6  3 0 . 1 847 7

Passenger Cars ? 8 . 5  2 6 . 3  1 4 . 8  9 . 5  2 0 . 9 65423
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t .' . | / a r t i l  -  
L  ' . 5  P U i  '

i = l

where

I r f  " , . r ; \  =  s t a n d a r d i z e d  J e e p  C J - 5  s i n 9 1 e  v e h i c l e  r o l l o v e r  p e r c e n t a g e ;u ( duJ .,

r . r i  =  Jeep CJ-5  s ing le  veh ic le  ro l  lover  percentage fo r  age group
i  w i  th

t  -- ) ' i l"- iolo Years or ase'
:  3 25-29,
: 4  3 0 - 3 4 ,
= 5 35 and over; and

pr r . i  =  p ropor t ion  o f  s ing le  veh ic le  c rashes  in  age group i  fo r
t h e  A l  I  U t i l  i t y  V e h i c l e  ( U )  g r o u p .

T h u s ,
r . r / a r r i )  =  4 6 . 6  ( O . e S )  +  5 3 . 3  ( 0 . 3 1 )  +  4 4 . 9  ( 0 . 1 / )

+  4 2 - 2  ( 0 . 1 0 )  +  5 5 . 6  1 6 . 1 3 ;

=  4 9 . 1

compared to  a  c rude ra te  o f  49 .3  percent  o f  s ing le  veh ic le  c rashes  invo lv ing  the
Jeep cJ-s  resu l t ing  in  over tu rn .  see  Tab le  l l  fo r  the  resu l ts  fo r  the  o ther
u t i f  i t y  v e h i c I e  m o d e l  s .

Tab le  I1 .  c rude and age-s tandard ized.s ing le  veh ic le  ro l lover  percentages .
North Carol ina 

. l979-82

T y p e  o f  V e h i c l e r  r ( a d j )

U t i l  i t y  V e h i c l e s

Jeep CJ-5
Jeep CJ -7
Ford Bronco
1972 -7  7
t97B-82

Chev ro I et Bl azer
ln te rna t  iona l  Sco u t

45.2%

4 9 . 3  4 9 . 1
4 9 . 7  5 t . 5

50 .9
4 1  . 4
? ) q

3 9 . 3

48.  3
? o  a

3 1 . 8
? q  ?

The alternative and preferred procedure for control t ing for the effuct that
v a r j a b l e s  s u c h  a s  d r i v e r  a g e  h a v e  o n  t h e  s i n g l e  v e h i c l e  r o l l o v e r  r a t e s  i s
descr ibed in  de ta i l  in  Append ix  D.  Br ie f l y ,  the  procedure  compares  the  observed
s i n g l e  v e h i c l e  r o l l o v e r  r a t e  f o r  a  g i v e n  u t i l i t y  v e h . i c l e  m o d e l  ( e . g . ,  J e e p  C J - 5 )

{lrit$,$



-37 _

wi th in  each s t ra tL rn  o f  the  cont ro l  var iab le  (e .9 . ,  fo r  age,  those dr iyers  unoer
2 0 )  w i t h  t h e  e x p e c t e d  r a t e  b n s e d  o n  t h a t  o f  t h e  r e f e r e n c e  p o p u l a t i o n  ( i . e . ,  t h e
A l  I  U t i l  i t y  Veh ic le  g roup)  fo r  tha t  s t ra tum.  Th is  compar ison  is  done th rough
the  use 0 f  an  index  tha t  i s  the  ra t io  o f  the  observed to  the  expec ted  ra tes .
The index within each stratun is r.veighted (to account for stratun size) and then
sunned across  s t ra ta  to  p rov ide  the  overa ' l l  i ndex ,  I .  In  th is  example ,
conf idence in te rva ls  a re  then cons t ruc ted  fo r  I  to  de termine whether  o r  no t  the
o b s e r v e d  J e e p  C J - 5  r o l l o v e r  r a t e  o f  1 0 3 . 5  ( s e e  T a b ' l e  Z )  i s  s i g n i  f i c a n t l y  h i g h e r
than tha t  o f  the  re fe rence popu la t . ion  {64 .0)  hav ing  cont ro l led  fo r  age.

Tab le  l2  p resents  the  resu l ts  o f  these ana lyses .  The rows prov ide  a
l i s t ing  o f  the  var iab les  tha t  were  cont ro l led  fo r  and the  co lumns ident i f y  the
s p e c i  f i c  u t i l i t y  v e h i c l e  m o d e l  .  T h e  s i n g l e  v e h j c l e  r o l l o v e r  r a t e . j  f o r  t h e  J e e p
C J - 5  ( 1 0 3 . 5 )  a n d  J e e p  C J - 7  ( 8 3 . 9 )  r e m a i n e d  e l e v d t e d  ( c  =  0 . 0 5  a n d  c  =  0 . 1 ,
respec t ive ly )  a f te r  con t ro ' l l i ng  fo r  each o f  the  var iab les  sho r ! r - r  in  Tab le  l2
(except ing  dr iver  v io la t ion  fo r  the  Jeep CJ-7) .  However ,  the  cor respond ing  ra te
f o r  I h e  C h e v r o l e t  B 1  a z e r  ( 2 9 . 6 )  w a s  s i g n i  f i c a n t l y  l o w e r  ( a  =  0 . 0 5 ) ,  a s  w a s  a l s o
genera l  l y  (c  =  0 . ' l )  the  In te rna t iona l  Scout  (33 .6)  except  fo r  the  two-way
i n t e r a c t i o n s  w h e r e  a  r e l a t i v e l y  s m a l 1  s a m p l e  s i z e  p o s e d  c e r t a i n  l i m j t a t i o n s .  I n
no cases  were  the  s ing le  veh jc le  ro l  lover  ra tes  fo r  the  Ford  Bronco 72-77 and
Ford  Bronco 78-82 (50 .0  and 42 .8 ,  respec t ive ly )  s ign i  f i can t ly  d i f fe ren t  f rom the
A l  I  U t i l  i t y  V e h i c l e  g r o u p  ( 6 4 . 0 ) .

C lear ly  there  are  o ther  fdc to rs  tha t  cou ld  nave Deen

are  o thers  fo r  wh ich  no  da ta  was ava i lab le .  Never the less ,
the  po ten t ia l  l y  most  impor tan t  var iab les  have been cont ro l
v e h i c l e  r o l l o v e r  r a t e  c o m p a r i s o n s ,  w i t h  t h e  f i n d i n g s  b e i n g
wi th  those observed us ing  the  c rude ra tes .

,6.

fi{.ffi

e x a m i n e d ,  w h i l e  t h e r e

i t  vrou ld appear that

l ed  fo r  i n  t he  s ing le

b a s i c a l  l y  c o n s i  s t e n t
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T a b l e  1 2 .  S i n 9 1 e  v e h i c l e  r o l  l o v e r  r a t e  s i q n i  f j c a n c e  t e s t s  c o n t r o l l i n q
for  cer ta in  d r iver ,  veh ic le  and- roadway/env i ronmenta l  fac t6 rs
a n d  t h e i r  i n t e r a c t i o n s .

+ +  S i g n i  f i c a n t ' l y  h i g h e r  ( o =  0 . 0 5 )  - -  S i g n i  f i c a n t l y  l o w e r  ( a =  0 . 0 5 )
+  S i g n i f i c a n t l y  h i g h e r  ( c r =  0 . ' l )  -  S i g n i f i c a n t l y  l o w e r  ( c =  0 . 1 )
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CHAPTER IV. DISCUSSION

The cur ren t  s tudy  is  a  fo l low-up to  a  198 ' l  repor t  by  Re jn fu r t ,  L i ,  Popk in ,

0 ' N e i l 1 .  E u r c h n a n ,  a n d  W e l l s  i n  w h i c h  t h e  r e l a t i v e  i n v o l v e m e n t  i n  r o l  l o v e r

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

us ing  c rash  da ta  f rom Nor th  Caro l  ina  ( . I973-78)  ,  lYary land ( ' l9 /4 -78)  and the  Fata l

A c c i d e n t  R e p o r t i n g  S y s t e m  ( ' l 9 7 8 - 7 9 ) .  H i g h l i g h t s  o f  t h e  r e s u l t s  o f  t h e  e a r l i e r

s tudy  L€re  tha t  Ena l  le r  veh ic les  genera l  1y  had h igher  ra tes  o f  ro l  lover

invo lvement  than 
' l  
a rger  veh ic les .  Arong the  passenger  cars ,  there  were  very

pronounced re la t ionsh ips  w i th  car  s ize  - -  sna l  le r  cars  had four  to  f i ve  t jmes

h igher  invo lvement  ra tes  jn  ro l lover  c rashes  than Ia rger  cars .  S imi la r ly ,  among

ha l f - ton  p ickup t rucks ,  s ,na l le r  impor ted  mode l  s  l vere  invo lved in  ro l  lover

c rashes  a t  leas t  tw ice  as  f requent ly  as  la rger  domest ic  mode ls .  &nong u t i l i t y

v e h i c l e s ,  s i z e  w a s  a l s o  a  f a c t o r ;  t h e  l a r g e s t  u t i l i t y  v e h i c l e  s t u d i e d  - -  t h e

C h e v r o l e t  B l a z e r  - -  h a d  a  m u c h  l o w e r  r o l l o v e r  r a t e  t h a n  t h e  s r n a l l e r  u t i l i t y

v e h i c l e s .  A n o n g  t h e  s n a l l e r  u t i l i t y  v e h i c l e s ,  t h e  J e e p  C J - 5  h a d  a  g e n e r a l  l y

worse  exper ience than the  pre-1978 Ford  Bronco,  a l  though bo th  were  about  the

same s ize .  In  v i r tua l  1y  every  ca tegory  o f  cornpar ison  - -  c rash  invo lvement  ra tes

( p a r t i c u l a r l y  s j n g l e  v e h i c l e ) ,  s e r i o u s  ( A + K )  d r i v e r  i n i u r i e s ,  r a t e  o f  o v e r t u r n ,

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

unbe l ted  dr ivers  - -  the  JeeD CJ-5  had the  leas t  favorab le  resu l ts  o f  the  var ious

v e h i c l  e s  s t u d i e d .

Th is  fo l1ow-up s tudy  o f fe red  the  oppor tun i ty  to  examine more  recent  c rash

data  fo r  Nor th  Car0 l  ina  ( .1979-82)  tha t  inc l  uded severa ' l  add j t jona l  u t i l  i t y

veh ic le  mode l  s  fo r  wh ich  da ta  were  prev ious ly  inadequate  or  nonex is ten t .  These

inc l  ude the  Jeep CJ-7 ,  Ford  Bronco 
. l978-82,  

and the  In te j rna t iona l  Scout .  ( tne

Toyota  Land Cru jser  c rash  da ta  cont inued to  be  ra ther  sparse . )  A lso ,  th js

repor t  es t imated  veh ic le -spec i  f i c  mi leage exposure  f ro rn  newly  ava i lab le  da ta .

As  prev ious ly ,  ro l . lovers  occur red  approx imate ly  ten  t imes as  o f ten  jn

s i n g l e  v e h i c l e  c r a s h e s  a s  i n  m u l t i - v e h i c l e  c r a s h e s .  T h u s ,  t h i s  f o l ' l o w - u p

inves t iga t ion  focused on  s ing le  veh ic le  acc idents  in  the  Nor th  Caro l  ina  da ta

f . i les .  (Mary l  and da ta  was no t  used in  th is  s tudy  as  prev ious ly  the  resu l ts  v . ,e re

cons is ten t  be tween Nor th  Caro l  ina  and Mary land across  v i r tua l l y  every

compar ison.  )  Arnong the  veh ic le  g roups ,  u t i l i t y  veh ic les  had,  by  a  cons iderab1e

m a r g i n ,  t h e  h i g h e s t  i n v o l v e m e n t  r a t e  i n  s i n g l e  v e h i c l e  r o l  l o v e r  c r a s h e s ;  p i c k u p s

and cars  were  s imi la r  and cons iderab ly  lower .  These f ind ings  are  cons is ten t

w i t h  t h o s e  i n  b o t h  S n y d e r  e t  a l  .  ( 1 9 8 0 )  a n d  R e i n f u r t  e t  a l  .  ( , ] 9 8 ] ) .
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l , l i t h i n  veh ic le  t ypes ,  t h€ '  h ighe r  ro l  l ove r  ra tes  were  obse rved  w i th  Ine
sma l le r  veh i c ' l es  - -  Jeep  CJ -5 ,  Jeep  CJ -7 ,  dnd  Toyo ta  Land  Cru i se r  u t i l i t y
veh ic les ;  Toyo ta  and  Da tsun  p i ckups ;  and  subcompac t  au tomob i  l es .  Aga in ,  t ne re
v ias  a  f i ve -  t o  s i x - fo ld  d i  f f e rence  i n  ro l l ove r  ra tes  be tween  the  l a rges t  and
sma l les t  ca rs .  The  sna l l e r  i npo r ted  p i ckups  - -  Toyo ta  and  Da tsun  - -  had  s ing le
veh ic le  ro l  l ove r  ra tes  tha t  were  rno re  than  doub le  those  o f  t he  domes t i c  p i ckuos .
The  Jeep  cJ -5  and  Jeep  cJ -7  had  ra tes  tha t  r€ re  ove r  doub ' i e  t hose  o f  t he  l a rge r
u t i l i t y  v e h i c l e  m o d e l  s  - -  c h e v r o l e t  B l a z e r  a n d  I n t e r n a t i o n a l  S c o u t  - -  w i t h  t h e
Ford  B ronco  (72 -77  and  78 -82 )  hav ing  ra tes  wh ich  v€ re  i n te rmed ia te .

I n  v i r t u a l l y  e v e r y  c a t e g o r y  o f  c o m p a r i s o n  - -  c r a s h  i n v o l v e m e n t  r a t e s
( o v e r a l  l  a n d  s i n g l e  v e h i c l e )  ,  s e r i o u s  ( A + K )  d r i v e r  i n j u r y  r a t e s ,  r a t e  o f
o v e r t u r n  ( s i n g l e  v e h i c l e  a n d  m u l t i - v e h i c l e ) ,  s e r i o u s  d r i v e r  i n j u r i e s  i n  r o l l o v e r
c r a s h e s ,  p e r c e n t a g e s  o f  v e h i c l e s  i n  s i n g l e  v e h i c l e  c r a s h e s  t h a t  o v e r t u r n e d  i n
road ,  se r i ous  i n ju r i es  fo r  be l ted  dnd  unbe l ted  d r i ve rs  - -  t he  Jeep  cJ -5  and  the
Jeep  CJ -7  had  the  l eas t  f avo rab le  resu l t s  o f  t he  va r jous  veh ic les  s tud ied ,
general1y bv a factor of  tv{o or rnore. The fact  that the Jeep cJ-5 and the Jeep 

111f i i ig iJ l f
c J - 7  a r e  u s u a l l y  s o l d  a s  o p e n - t o p  v e h i c l e s  u n d o u b t e d l y  c o n t r i b u t e d  t o  t h e i r
i n j  u r y  o n d  f a t a l i t y  e x p e r i e n c e .

The  re rna in ing  veh ic le  mode ls  tended  to  fa l l  i n to  one  o f  seve ra l  g roups  !4 i t h
s im i l a r  w i th in -g roup  pe r  f o rmance  on  these  va r iab les .  I n  o rde r  o f  improv ing
performance, these groups were as fol  lows:

I .  J e e p  C J - 5  a n d  J e e p  C J - 7  u t i l i t y  v e h i c l e s

I I .  Fo rd  B ronco  1972-77  and  Fo rd  B ronco  
' l 978 -82  

u t i l i t v
v e h i c l e s

I I I .  C h e v r o l e t  B ' l  a z e r  a n d  I n t e r n a t i o n a l  S c o u t  u t i l i t y  v e h i c l e s ;
To ) l t a  and  Da tsun  ha l  f - t on  p i ckups ;  subco rnpac t  ca rs

IV .  Fo rd  F - ]00  and  F -150  and  Chev ro le t  C - ]0  and  K - ]0  ha l  f - t on
p ickups ;  compac t  ca rs

V .  I n te rmed ia te  and  fu l  l - s i ze  ca rs

To  wha t  ex ten t  were  these  d i  f f e rences  a t t r i bu tab le  to  o the r  f ac to rs
invo l ved  i n  the  c rashes?  To  add ress  th i s  ques t i on ,  an  ana lys i s  was  ca r r i ed  ou t
t h a t  c o n t r o l l e d  t h e  s i n g l e  v e h i c l e  r o l l o v e r  r a t e  c o m p a r i s o n s  f o r  e a c h  o f  r h e
fo l  l ow ing  fac to rs  as  r ve l  I  as  se lec ted  i n te rac t i ons :
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d r i v e r :  a 9 e ,  s e x ,  i n t o x i c a t i o n ,  v i o l a t i o n s
v e h i c l e :  s p e e d ,  T A D  d a m a g e  s e v e r i t y
roadway/env i ronmenta i  :  ru ra l -u rban,  road cond i t ion ,  t ime o f  day

Even a f te r  con t ro l l ing  fo r  these var iab les ,  the  prev ious  conc lus jons  he ld .
As  ind ica ted  prev ious ly ,  reg is t ra t ion  da ta  was used as  the  pr imary  exposure

measure .  However ,  a  sample  o f  mi leage da ta  was examined wh ich  ind ica ted  tha t

u t i l i t y  veh ic les  averaged approx imate ly  
' l000  

fewer  mi les  per  )€ar  than e i ther

h a l f - t o n  p i c k u p s  o r  p a s s e n g e r  c a r s .  T h i s  b e i n g  t h e  c a s e ,  t h e  r e s u l t s  b a s e d  o n

r e g i s t r a t i o n  r a t e s  a r e ,  i f  a n y t h i n g ,  c o n s e r v a t i v e .

Another  measure  ( i .e . ,  percentage o f  Jeep CJ-5 's  tha t  ro l led  over  in  s in9 le
veh ic le  c rashes)  was much less  a f fec ted  by  enposure  d i f fe rences  because i t  on ly
cons iders  the  ou tcomes fo r  veh ic les  thd t  v /e re  in  c rashes ;  tha t  i s ,  the
p e r c e n t a g e  o f  s i n g l e  v e h i c l e  c r a s h e s  f o r  t h e  p a r t i c u l a r  u t i l i t y  v e h i c l e  i n
q u e s t i o n  t h a t  r e s u l t e d  i n  a  r o l l o v e r .  U s i n g  t h i s  c r i t e r i o n ,  u t i l ' i t y  v e h i c l e s

and espec ia l l y  the  Jeep CJ-5  and the  Jeep CJ-7  aga in  fa red  ra ther  poor ly .

The I  i te ra tu re  (Gar re t t ,  I969)  has  ind ica ted  tha t  the  t rack  w id th  and

center  o f  g rav i ty  o f  a  veh ic le  a re  most  impor tan t  fac to rs  w i th  respec t  to
ro l  lovers .  Thus ,  i t  i s  no t  surpr is ing  to  f ind  in  th is  s tudy  (as  we l l  as  i t s
predecessor )  tha t  u t i l i t y  veh ic les ,  w i th  h igher  centers  o f  g rav i ty  and nar rower
t rack  w jd ths  than passenger  cars  and ha l f - ton  p ickup t rucks ,  were  more  l i ke ly  to

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

s n a l l e r  u t i l i t y  v e h i c l e s .  I t  m a y  b e  t h a t  m a n y  u t i l i t y  v e h i c l e  d r i v e r s  a r e  a w a r e

of  the  d j  f fe ren t  hand l  ing  charac ter is t i cs  o f  these veh ic les  and ad jus t  the i r

d r iv ing  prac t ices  accord ing ly .  However ,  the  resu l ts  o f  th is  s tudy  conf i rm those
f o u n d  j n  R e i n f u r t  e t  a l  .  ( l 9 8 l )  t h a t  m a n y  d r i v e r s  s t i l l  a r e  e i t h e r  n o t  a w a r e  o f

some o f  these veh ic les '  hand l  ing  charac ter is t i cs  o r ,  i f  they  are  awdre ,  do  no t

or  cannot  ad jus t  the i r  d r iv ing  prac t ices  to  the  ex ten t  necessary  to  avo id

r o l l o v e r s .
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Tab le  A .1 .  To ta l  reg is t ra t ion  counts  fo r  veh ' i c le
g r o u p s  i n  N o r t h  C a r o l i n a  1 9 7 9 - 8 2

N o .  o f
Type  o f  Veh ic le  Req js t ra t i ons

U t i l i t y  V e h i c l e s  i 3 9 , 8 5 0

Jeep CJ-5 4I,434
Jeep CJ-7 19,427
Ford Bronco

197?-77 11,597
1978-82 r  c  10 ,050

Chevro le t  B lazer r ' z  34 ' , lSB
In terna t  iona  I  Scout  10 ,728
0ther  1 i ,856

P i c k u p  T r u c k s  ( 1 / 2  t o n )  1 , 5 1 5 , 0 3 1

Ford  F- I00 ,  F-150 1  527,27 I
Chevro l  e t  C-  

.10 ,  
K-  ]0 "  648,503

Toyota 76,932
Datsun 69 ,726
0ther 19?,599

Passenger  Cars  8 ,433,7  47

Subcompact 2, 501 , 334
Compact  I  ,896,668
In termed ia te  2 ,353 ,03  9
Ful I  -Si ze I ,682,706

l I n c l u d e s  t h e  G M C  J i m m y ,  a n  e s s e n t i a l 1 y  i d e n t i c a l  v e h j c l e .
(Exc l  udes  1972  mode ' l  s  wh ich  had  a  d i f f e ren t  whee lbase .
c lnc ludes  the  G l4C C-1500  and  K -1500  wh ich  a re  essen t i a l l y  i den t i ca l

t o  the  Chev ro le t  C -10  and  K -10 .
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T a b l e  A . 2 .  D e s c r i p t i o no f  v e h i c  I  e  g r o u p s  - - makes and model s.

M o d e l  Y e a r ( s )V e h i c l e  T y p e

U t  i I  i t y  V e h  j c l e s

o ther  Ut i l  i t y  Veh i  c l  es

Jeep

ToJota

Pl ymouth

Dodge

Pickup Trucks  ( l  l2  ton)

Ford

Irla ke Model Name

Jeep CJ-5
Jeep CJ-7
Ford Br o nco

Bronco P ickup Ut i  l i t y'  
Bronco Wagon

Chev ro I et Bl azer
B l  azer  K-  10
(GMC) JirrnY
(GMC) J immy K-1500

In terna t  i  ona l  Scout  I I
Scout  I I  T rave  le r
Sco u t  I I  SS2

cJ-6
Scrambl er

Land Cru i  ser

FJ 551
FJ4OL
FJ4O
FJ60

Tra i ldus ter

Ramc harg er

t972-1982
r976-1982
r972-,1982

1973 - 1 982

::

19 75  -  1980
i 976 - 1980
r97 6 -r97 9

1972-1975
i 9 8 1 - 1 9 8 2

1970 -r97 9
1970 -1980
1981 -  1982
1981 -  i  982

1974 -  1981

1974 -  1982

1972-t982
1977 - r979
197 5  -  1982
1977 -7982

t972-1982

1982
r972-,198?

1982

F-100
F-100 Super Cab
F-150
F-150 Super Cab

c-r0
K-  l0
s- 10
Luv
(cMc)  c -1500
(GMc)  K-1500
(GMC) S-1500

Chev ro I et

':
{
t'

t
i
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