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CHAPTER I. INTRODUCTION

F o r  s o m e  t i m e  i t  h a s  b e e n  a l l e g e d  t h a t  t h e  s m a l l '  m u l t i - p u r p o s e  m i i i t a r y

v e h i c l e s ' c o a r n o n l y r e f e r r e d t o b y m i l l i o n s o f t . l o r l d i . l a r l l s e r v i c e m e n a s . ' j e e p s . .

a re  more  sucept ib le  to  ro ' l  lover  than o ther  four -whee led  motor  veh ic les  '  In

f a c t ,  i n  t h e  e a r ' l y  1 9 7 0 ' s ,  t h e  U ' S '  A r m y  e n d e d  i t s  p r a c t i c e  o f  s e l l i n g  t h e s e

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

r a t e s "  ( D e p a r t m e n t  o f  T r a n s p o r t a t i o n ,  i 9 7 l ) '  A  v a r i e t y  o f  c i v i l i a n

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

has  become jncreas ing ly  common on the  h ighways '  Of  th is  type  o f  veh ic le '  the

most  popu lar  mode ls  have been the  AMC Jeep CJ-5 '  the  Ford  Bronco '  and the

C h e v r o l e t B l a z e r . U i t h t h e c r a s h e x p e r i e n c e o f m i l j t a r y . ' j e e p s . . a s b a c k g r o u n d ,

i t i s o f ' i n t e r e s t t o e x a m i n e t h e c r a s h e x p e r i e n c e o f t h e s e c i v i l i a n u t i l i t y

v e h i c l e s a n d t o c o n t r a s t i t w i t h t h e e x p e r i e n c e o f o L h e r n n t o r v e h l c l e s .

A l though the  techn ica l  l i te ra tu re  i s  sparse  in  th is  a rea '  Synder '  McDole '

L a d d , a n d M i n a h a n ( ' l 9 8 0 ) h a v e r e p o r t e d L 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 c i v j l i a n
u t i l i t y  veh ic les  based on  

. l975-78 acc ident  da ta  f rom Ar izona '  Mary land '

f i | i ch igan,  New l . lex ico ,  New York ,  Nor th  Caro ] ina ,  Texas  and l {ash ing ton .  They

conc luded tha t  u t i l i t y  veh ic les  ' r "  'exper ience ro l lover  a t  a  ra te  tha t  i s  a t

' leas t  f i ve  t imes h igher  than tha t  exper ienced by  the  average passenger  car . ' '

The s tudy  a lso  ind ' i ca ted  tha t  some ind iv idua l  u t i l i t y  veh ic le  mode ls  a re  more

l i ke ly  to  over tu rn  than o thers ,  and tha t  the  Jeep CJ-5  is  the  leas t  s tab le  o f

the  mode ls  s t  ud  i  ed .

The purpose of the present study is to examine in detai l  the crash

exper ience o f  lead ing  u t i l i t y  veh ic le  mode ls  to  de termine the  ex ten t  to  wh ich

there  are  var ia t ions  in  the ' i r  c rash  exper ience and #re ther  spec i f i c  mode ls

appear  to  have par t i cu la r  p rob lems '

Th is  s tudy  focuses  on  the  th ree  lead ing  rn l l l t y  veh ic les  - -  the  MC Jeep

CJ-S, the Ford Bronco and the Chevrolet Blazer -- that represent well  over half

o f  the  u t i l i t y  veh ic les  cur ren t ly  ln  use '  For  the  Jeep CJ-5  the  mode l  Jears

s t u d . i e d w e r e ] 9 7 2 t 0 1 9 7 8 ; f o r t h e C h e v r o . l e t B l a z e r , l g T 3 t o l g T S ( p r i o r t o t h e

1973 mode l  the  B lazer  was vna l le r ) ;  and fo r  the  Ford  Bronco '  1972 to  1977 ( the

1978 and 
' l  
ater model Broncos were larger) '  Resuits were not obtained separately

fo r  o ther  popu lar  u t i l i t y  veh ic les  such as  the  Jeep CJ-7 '  * j ch  was no t  so ld

unt i . l  1978,  o r  1978 and la te r  mode l  Ford  Broncos ,  because a t  the  t ime there  were

not  gu f f i c ien t  nunbers  o f  then on  the  h ighways  fo r  re l iab le  resu l ts  concern ing

the i r  c rash  exper ience to  be  ob ta ined a l though they  are  inc luded in  the  "a l l

u t i  I  i t y  veh ic les"  g rouP.
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For comparison purposes, the crash experience of a nunber of leading smal I
(ha l f - ton)  p ickup t ruck  mode ls  was used.  These were  the  Ford  F- . l00  and F-150,
the  chevro le t  c -10  and K-10,  and the  smal  le r  Toyota  and Datsun p ickup t rucxs .
In  add i t ion ,  the  c rash  exper^ ience o f  four  passenger  car  s jze  groups  - -
s u b c o m p a c t s ,  c o r n p a c t s ,  i n t e r m e d i a t e ,  a n d  f u l  l _ s i z e d  _ _  w a s  e x a m i n e d .

T h e  o v e r a l I  c r a s h  e x p e r i e n c e  o f  t h e s e  v e h i c l e s  i n  M a r y l a n d  a n d  i n  N o r t h
caro l ina ,  together  w i th  the  na t iona l  fa ta l  c rash  exper ience as  recorded by  FARS
( the  Fata l  Acc ident  Repor t ing  Sys tem) ,  were  s tud ied ,



CHAPTER II.  THE DATA

8aclgryuncL
l n  b rder  to  examine the  acc ident  and inJury  exper ience o f  d r ivers  o f

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

needed:  c rash  da ta  and some cor respond ing  measure  o f  exposure '  S jnce

veh ic le -spec i f i c  mi leage was no t  ava i lab le  as  a  measure  o f  exposure '  reg is t ra -

t ion  f requenc ies  prov ided by  R '  L '  Po lk  &  Co '  were  used as  the  bes t  a l te rna t ive

s0urce '
Mi leage da ta  r 'ou ld ,  o f  course ,  have beer t  p re fe rab le  because o f  the  poss l -

b i l i t y o f t h e a n n u a l m i . l e a g e e X p o s u r e o f t h e d i f f e r e n t c , l a s s e s o f v e h i c ] e s

d i f f e r i n g s i g n i f i c a n t l y . T o t h e c x t e n t t h a t t h a t o c c u r r e d , u t i ' l i z i n g t ' e g i s t r a .

t ion data could have either obscured dif ferences lhat actual ly existed or tended

to  show d i f fe rences  where  they  t ru ly  d id  no t  ex is t '  For  example '  tm veh ic ' les

cou ld  have had the  same reg is t ra t ion  invo ' l vement  ra te ;  bu t  i f  one  veh ic le  c lass

was on ly  d r iven  ha l f  as  many mi les  per  J€ar  as  the  o ther '  then tha t  t 'ou ld

ind ica te  tha t  on  a  mi leage bas is  one veh ic le  was much more  invo lved in  acc idents

t h a n t h e o t h e r . S i m i l a r l y , w h e r e c o n s i d e r a b l e d i f f e r " e n c e s o c c U r r e d , i t c o u l d
'  

have happened tha t  a  veh ic le  tha t  showed a  h igher  acc ident  ra te  per  un i t

reg is t ra t  ion  migh t  in  fac t  have had no  t ru ly  h igher  acc ident  ra te  because i t  was

dr iven  more  mi les  per  year '  However ,  as  was s ta ted '  th js  mi leage da ta  was no t

ava i lab le  and there fore  reg is t ra t ion  da ta  xas  the  bes t  ava i lab le  a l te rna t ive '

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

r e p o r t e d c r a s h d a t a f o r N o r t h C a r o l i n a d u r i n g l g T 3 - 1 9 7 8 ; s t a t e w i d e p o l i c e -

reported crash data for Maryland during 1974-1978; and FARS (Fatal Accident

Repor t ing  Sys tem)  da ta  fo r  the  Un i ted  Sta tes  dur ing  
. l978- . l979 '

Veh ic le  reg is t ra t ion  da ta  was ava i lab le  f rom R '  L '  Po lk  &  Co '  fo r  the

per iod  beg inn ing  w i th  1975.  Thus ,  w i th  the  except lon  o f  the  fa ta l  l t y  ra tes

w h . i c h u t i l i z e o n l y l g T S a n d l g T g n a t l o n a l r e g i s t r a t l o n a n d f a t a l i t y f r e q u e n c i e s '

c rash  ra tes  based on  reg is t ra t lon  counts  used reg is t ra t lon  and c rash  da ta

b e g i n n i n g  w i t h ' 1 9 7 5 .

As  s ta ted  in  Chapter  I ,  the  purpose o f  th is  s tudy  is  to  cont ras t  the  c rash

exper ience o f  severa l  t ypes  o f  veh ic les  as  ne l l  as  the  lead ing  mode ls  o r  veh ic le

s izes  w i th in  these groups .  Ha l f - ton  p ickup t rucks  v€re  used as  a  compar ison

group fo r  the  u t i l i t y  veh ic les ,  s ince  they  have sornewhat  s imi la r  veh ic le

charac ter is t rcs  such as  wheerbase length  and may arso  be  used fo r  s im i la r  t r ip
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purposes .  Passenger  cars  by  s i re  were  used as  an  add i t iona l  compar ison  group

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

c h d rac t er i  st i  c s .

To  se lec t  the  spec i f i c  makes,  mode ls ,  and mode l  J€ars  o f  u t i l i t y  veh ic les

and p ickup t rucks  needed fo r  the  ana lys is  (see Append ix  A  fo r  a  de ta i led

l i s t i n g ) ,  V e h i c l e  I d e n t i f i c a t i o n  N u m b e r  ( V I N )  p a t t e r n s  w e r e  u s e d  t o  i d e n t i f y  t h e

var ious  subgroups .  For  example ,  the  Jeep CJ-5  VIN fo r  the  mode l  years  s tud ied

(1972-78)  was a  l3 -chardc ter  s t r ing  w i th  the  fo l  low ing  pa t te rn :

Ch ar act ers

l - 6

7-8

9 -  l 3

Pat te rn

J _ _ 8 3 _
Al  pha charac ters

Numer ic  p roduc t  ion  nmber  sequence

For  a l l  s tudy  groups ,  add i t iona l  checks  were  car r ied  ou t  to  re rnove any  veh ic les

wi th  accept  ab  1e  pa t te rns  bu t  c l  ear ly  incornpat  ib  1e  make des ignat  ions .  The nakes

a n d  m o d e l s  o f  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  u s e d  i n  t h i s  s t u d y  ( s e e

Append ix  A)  were  ex t rac ted  pr imar i l y  by  us ing  such VIN pat te rn  spec i f i ca t ions '

Car  s ize  groups  were  de f ined by  whee lbase length  (subcompact  <  )02  in . ,

c o n p a c t  
' l 0 2 - l l 1  

i n . ,  i n t e r m e d i a t e  l l 2 - ' l 2 0  i n , ,  f u l l - s i z e  )  I 2 0  i n . )  r r h i c h  r € r e

determined f rom the  VIN 's  us ing  ava i lab le  V IN-decod ing  packages.

The fo l  low ing  are  de ta i l s  concern ing  the  acc ident  and reg is t ra t ion  da ta

f i l e s  u s e d  i n  t h i s  a n a l y s i s .

Acc ident  Data

@ ( fa ta t  Acc ident  Repor t ing  Sys tem)  .  Th is  f i le  i s  a  census  o f  fa ta l

motor  veh ic le  acc idents  occur r ing  th roughout  the  Un i ted  Sta tes .  A  fa ta l  i t y  i s

de f ined as  death  w i th in  30  days  resu l t ing  f rom a  motor  veh ic le  c rash .  FARS

assembles  and s tandard izes  in fo rmat ion  f rc rn  po) ice  acc ident  repor ts ,  d r iver

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

depar tment  f i les ,  and med ica l  f i l es .  0 f  par t i cu la r  impor tance to  th is  s tudy  is

t h a t  F A R S  i n c l u d e s  V I N  i n f o r m a t i o n .
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Nor th  Caro l ina  Data .  Th is  f i le  i s  a  da ta  base o f  recorded acc idents

d u r i n g  t h e  y e a r s  1 9 7 3  t o  
' l 9 7 8 ' *  A c c i d e n t s  i n v o l v i n g  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 j c l e s  u s u a l l y  d e s i g n e d  f o r  b o t h

on- rood and o f f_ road use) ,  p ickup t rucks ,  and passenger  cars - -were  ident i f ied .

The Nor th  Caro l rna  s tudy  f i le  was  c rea ted  f rom the  S ld te 's  acc ident  f i l es

b y u s i n g V l N p a t t e r n s a n d m o d e l y e a r s a s c r i t e r i a f o r . i d e n t i f y i n g a c c . i d e n t s

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

check  was per fo rmed to  rdent i f y  any  mismatches  be tween the  veh ic le  make or  type

and the  VIN pat te rn .  Hhen d isc repanc ies  were  found '  veh ic les  were  removed f rom

the s tudy  f i le .  l ' l i th  such cases  removed '  the  s tudy  f i ie  cons is ted  o f  acc idents

i n v o l v ' i n g t h e t h r e e l e a d i n g u t , i l i t y v e h i c l e s ( . l e e p C J - 5 , p r e . l 9 7 8 F o r d B r o n c o '
and chevro , le t  B lazer )  and four  g roups  o f  ha l f - ton  p ickup t rucks  (Ford  F-ser ies '

Chevro le t  C-ser ies '  Toyota '  and Datsun)  '  The 1978 Ford  Bronco was inc luded in

the  Other  Ut i l i t y  Veh ic le  g roup as  i t  has  undergone cons iderab le  des ign  changes '

Append ix  A  prov ides  a  more  de ta i led  l i s t ing  o f  these veh ic le  g roups '  as  v re l  1  as

i n f o r m a t i o n o n b h e m o d e ] y e a r s i n c l u d e d a n d t h e r e g i s t r a t i o n c o u n t s .
Because most  o f  the  u t i l i t y  veh ic les  and p ickup t rucks  inc luded in  the

s tudy  f  i . le  were  f rom mode l  years  l97z  to  r97g,  the  passenger  cars  inc luded in

this study were serected for the same moder year range. Passenger cars rere

a1 so  grouped by  whee ibase length  as  fo l  lows:  subcompact  (<  loZ  inches) '  compact

( l 0 2 . . l . l l i n c h e s ) , i n t e r m e d i a t e ( ] 1 2 - l 2 0 i n c h e s ) a n d f u . l ] . s i z e ( > . l 2 0 i n c h e s ) .

Oue to the large nunber of passenger car accidents in the f i le '  a systernatic

sarnp le  o f  one in  th ree  s ing le  veh ic le  passenger  car  acc idents  and one in  s ix

mul t i -veh ic le  passenger  car  acc idents  were  se lec ted '  S ing le  veh ic le  car

acc jdents  r€ re  over -sampred because o f  the  spec ia r  in te res t  
' i n  s ing le  veh ic le

acc idents  and the i r  lower  f requency  compared to  mu l t i -veh ic le  acc idents '  A l l

p ickup t ruck  acc idents  and u t i l i t y  veh ic le  acc idents  nere  used in  the  ana lys is '

The var iab les  ex t rac ted  f rom the  t {o r th  Caro l ina  acc ident  f i l es  fo r  ana lyses

inc luded the  fo l  low ing  o f f  i  c  e r - repor t  ed  fac to rs :  c rash  type  ( inc lud ing  ro l lover

and non-co i l i s lon  over tu rn  in  road)  '  d r i ver  inJury '  age '  and be l t  usage '

Crash type ( tha t  i s ,  w t re ther  the  o f f i cer  charac ter ized  the  acc ident  as

s ing le  veh ic le  o r  mu l t i -veh ic le )  was  c rea ted  by  count ing  the  n t rnber  o f  veh ic les

* ln  Nor th  Caro I ina ,  any  acc ident .  resu l t ing  in  death  or '  inJury -or  to ta l

property darnage in ""t i '  o ' t  $200 must ut t tpoit to iJ-tn" stt t !  ( lee Appendix B

for a copv of t tre t tori i - i t tor l t i - l t i ident Report Form) '
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i nvo lved i .e i  each acc ident .  s ing le  veh ic le  acc jdentS inc luded a l l  acc idents

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

c o l l i s i o n s  o f  r n o t o r  v e h i c l e s  w i t h  a t  l e a s t  o n e  o t h e r  v e h i c l e ( s ) ,  e x c l u d i n g

c o l l  i s i o n 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 ,  o r  t r a i n s '
, ,Ro ' l  lover , ,  i s  one o f  the  events  coded under  the  var iab le ,  "po in t  o f  in ' i t ia l

con tac t "  (see  Append ix  8 ) .  A  check  box  is  p rov ided on  the  acc ident  fo rm fo r

o f f i cers  to  ind icaLe whether  ro l iover  occur red .  I f  th is  box  is  no t  narked,  i t

i s  n e c e s s a r i  1 y  a s s L m e d  t h a t  r o l l o v e r  d i d  n o t  o c c u r .
, ,Non-co l  l i s ion  over tu rn  in  road"  i s  one o f  the  acc ident  types  coded on  the

N o r t h  c a r o l i n a  a c c j d e n t  f o r m .  s i n c e  i t  a p p l  i e s  t o  n o n - c o l l i s i o n  e v e n t s  o n l y ,

the  over tu rn- in - road ana lys is  was per fo rmed on ly  fo r  s in9 le  veh ic le  c rasheS '

Hovrever ,  because there  is  no  separa te  code fo r  over tu rn  o f f  the  road,  i t  cou ld

be tha t  some o f f - road ro l  lovers  a re  recorded by  the  o f f i cers  as  over tu rns  in  the

road.  Thus ,  cau t ion  shou ld  be  exerc ised when in te rpre t ing  the  da ta  concern ing

the  "over tu rn  in  road"  var  i  ab  I  e .

In  Nor th  caro l  ina ,  d r iver  in ju ry  i s  coded as  fo l  lows (see ANSI  D l6 . l '

Na t  iona l  Safe tY Counc i l  ,  
' 1976) :

K  =  k i l l e d

A =  incapac i ta t ing  in ju ry ,  tha t  i s ,  any  inJuny  o ther  than
a fa ia l  in iu r i  wh ich  prevents  the  in ju red .  person 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 l v ' l t l e s ,
he  was-capab le  o f  per fo rming  be fore  the  lnJury  occur reo

B = n o n - . i n c a p a c i t a t i n g i n J u r y o t h e r t h a n K o r A i n J u r y e v i d e n t
at the sc ene

C =  no  v is ib le  s ign  o f  inJury  bu t  compla in t  o f  pa in '  momentary
unconsc  iousness

0 = not inJ ured

In  add l t ion ,  Nor th  caro l  ina  makes a  d is t inc t ion  be tneen "dr lver  no t  p resent "

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

var . iab ie ,  cases  rch ich  had been ind ica ted  by  the  inves t iga t ing  o f f i cer  as  "d r lver

no t  p resent "  o r  fo r  wh ich  inJury  in fo rmat ion  was "no t  s ta ted"  were  exc luded.

L i k e d r i v e r i n J u r y i n f o r m a t i o n , b e l t u s a g e b y d r i v e r s i s r e c o r d e d b y
t h e  o f f i c e r  a t  t h e  s c e n e .  B e l t  u s a g e  c a n  b e  c l a s s i f i e d  i n t o  s e v e n  c a t e g o r i e s :

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

d r i ver  no t  p resent ,  and no t  s ta ted .  For  the  present  ana lyses ,  "d r iver  no t

present" and "not stated" were el iminated from the cornputations and the

rerna in ing  ca tegor ies  nere  combined in to  tv rc  g roups  - -  "no t  be l ted"  and

' b e l t , e d " .


