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Sec t i on  1 :  BACKGROUND 

1 . 1  The R ise  o f  Cabovers 

On June 29, 1956, Pres iden t  Eisenhower s igned t he  Federa l -a id  

Highway Act ,  and c o n s t r u c t i o n  o f  t he  i n t e r s t a t e  highway system began 

soon a f t e r .  The importance o f  these highways i n  the  h i s t o r y  o f  

t ranspor , ta t ion  and communications i n  America has been enormous, and i n  

the e a r l y  and m i d - s i x t i e s  t r u c k  s i z e  and weight  became a  major concern 

o f  s t a t e  l e g i s l a t u r e s .  T h i s  concern was augmented by the  f ede ra l  

government, which l i m i t e d  f ede ra l  a i d  f o r  the  i n t e r s t a t e  system t o  those 

s t a t e s  t h a t  observed f ede ra l  g u i d e l i n e s  on v e h i c l e  s i z e  and weight1.  

Between 1964 and 1967, every  s t a t e  except Ar izona and F l o r i d a  passed 

l e g i s l a t i o n  on the  l i m i t s  o f  t r u c k  d imensions2.  Most o f  t h e i r  

a t t e n t i o n  focused on leng th ,  and l eng th  laws today a r e  no t  ve ry  much 

d i f f e r e n t  from wha.t they were a t  t he  c l ose  o f  1967. 

Length laws f o r  a r t i c u l a t e d  v e h i c l e s  g e n e r a l l y  s p e c i f y  the  t o t a l  

l eng th  t h a t  the  combinat ion may a t t a i n .  Only f ou r t een  s t a t e s  have any 

requi rement  a t  a l l  on the  maximum l eng th  o f  t r a i l e r s ,  and f ou r  o f  these 

r e g u l a t e  o n l y  f u l l  t r a i l e r s  (not  semis) ' .  The r e s u l t  has been t o  

encourage designs which t r a d e  t r a c t o r  leng th  f o r  t r a i l e r  l eng th  and thus 

can c a r r y  more cargo. Th i s  i s  t he  cabover, a  b o x l i k e  t r a c t o r  i n  which 

the  d r i v e r  compartment i s  d i r e c t l y  over t he  engine. The economics o f  

l T h i s  was the  Federa l -A id  Highway Act o f  1956. I t  d i d  con ta i n  a  
g rand fa ther  c lause  p e r m i t t i n g  t h e  s t a t e s  t o  r e t a i n  t r u c k  s i z e  and weight  
laws t h a t  had been i n  e f f e c t  be fo re  J u l y  1 ,  1956. 

2Winf rey,  R. e t  a l . ,  Economics o f  the  Maximum L i m i t s  o f  Motor Veh i c l e  
Dimensions and Weights, Report  No. FHwA-RD-73-67, U.S. DOT, September 
1968, (pp. 3-3 t o  3-10). 

'The source f o r  t h i s  and o t h e r  i n f o rma t i on  on c u r r e n t  leng th  laws i s  a  
t a b l e  found i n  F l e e t  Owner, November 1978, v o l e  73, no. 1 1 ,  (pp. 22-4). 



t he  t r u c k i n g  i ndus t r y ,  e s p e c i a l l y  w i t h  t h e  long hauls  f a c i l i t a t e d  by the  

i n t e r s t a t e  system, r e q u i r e  a  maximizat ion o f  cargo space. The Truck 

T r a i l e r  Manufacturers Assoc ia t ion  o f  Washington D.C.  r e p o r t s  t h a t  i n  

1956, 93.3% o f  a1 1 t r a i l e r s  b u i l t  were under 36 f e e t  i n  length,  and t h a t  

by 1976, a  m a j o r i t y  were over 42 f e e t ,  s i x  inches. 

A cabover t r a c t o r  a l s o  o f f e r s  t he  c a p a b i l i t y  o f  p u l l i n g  two 27- foo t  

t r a i l e r s  w i t h i n  an o v e r a l l  l i m i t  o f  65 f e e t ,  and i t  i s  t h i s  c a p a b i l i t y  

t h a t  has l e d  t o  the  p o p u l a r i t y  o f  cabovers i n  those s t a t e s  p e r m i t t i n g  

doubles.  Some s t a t e s  t h a t  a l l o w  65- foo t  doubles r e s t r i c t  them t o  

des ignated highways, bu t  t he re  a re  seventeen s t a t e s  t h a t  do no t  pe rm i t  

them a t  a l l ;  a l l  o f  these a re  eas t  o f  the  M i s s i s s i p p i  R i ve r .  The 

cabover i s  found everywhere, b u t  t he  p r o p o r t i o n  o f  them i s  e s p e c i a l l y  

l a rge  i n  C a l i f o r n i a ,  the  Dakotas, Nebraska, Kansas, and Nor th  Caro l ina .  

F igure  1 shows the  d i s t r i b u t i o n  o f  a random sample o f  two thousand 

a i r - b raked  (hence la rge)  t r ucks  s o l d  i n  1977, by cab s t y l e .  T h i s  map 

was de r i ved  from addresses on the  sa les  l i s t s  o f  the  e i g h t  major t r u c k  

manufacturers .  Note t h a t  t r u c k s  may be s o l d  i n  one s t a t e  and used i n  

another.  Also, i n  terms o f  the  t o t a l  number o f  t r ucks  so ld ,  n e i t h e r  New 

England nor t he  area west o f  t h e  Rockies a re  major t r u c k  markets.  Most 

t r ucks  a re  s o l d  t o  addresses i n  t he  South and Midwest. 

A d i f f e r e n t  r ep resen ta t i on  o f  t he  d i s t r i b u t i o n  o f  t r ucks  by cab 

s t y l e  may be found i n  F i gu re  2 .  Th i s  map shows which cab s t y l e  

predominates i n  acc iden ts  i n  each s t a t e .  The i n f o rma t i on  comes from the  

1976 BMCS acc iden t  f i l e  and r e f l e c t s  use r a t h e r  than r e g i s t r a t i o n ,  so 

t h a t  i n t e r p r e t a t i o n  o f  t he  e f f e c t  o f  a  t r u c k  be ing s o l d  i n  one s t a t e  and 

used i n  another i s  eased. The "Even" category  i n  t h i s  map shows s t a t e s  
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FIGURE 1 
D i s t r i b u t i o n  o f  Cab S t y l e  by S t a t e  - Air-braked Trucks 

Del ivered by E ight  U.S. Manufacturers i n  1977 



in which each cab style registers between 45% and 55% of the BMCS- 

reported accidents. 

The graphic representation in Figure 3 is based on data from the 

1977 Truck l nventory and Use Survey (TI U) . The proport ion of cabover to 

conventional tractors is shown for each state by the intensity of the 

shading, with the darkest states having a higher proportion of their 

reqistered tractors as cabovers. 

Another aspect of length laws warrants mention, and this is their 

variability from state to state. The maximum width and height, for 

example, are almost universally 96 inches and 13 feet, six inches, 

respectively. There is, however, a considerable lack of uniformity in 

length laws. To give just one example, double trailers permitted in 

Ohio must be separated at the Pennsylvania border and pulled separately 

for fifty miles to the New York Thruway at Ripley, New York, where they 

may again be joined. The yearly cost of this in fuel alone has been 

estimated in millions of dollars. 

For purposes of this study tractors have been arbitrarily divided 

into just two categories: cabovers and conventionals. While there 

exists a variety of conventional profiles ranging from a short-nosed to 

a very long-nosed tractor, these have all been considered together here. 
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FIGURE 3 
D is t r ibu t ion  o f  Cab S ty le  by Sta te  - 1977 Registrat ions i n  

the Truck Inventory and Use (TIU) Survey 



1.2 Concerns Cab S t y l e  - 
The cabover design, i n  a d d i t i o n  t o  a l l o w i n g  a longer t r a i l e r  t o  be 

used, has o ther  p o t e n t i a l l y  u s e f u l  c h a r a c t e r i s t i c s .  The sho r t e r  

wheelbase produces a v e h i c l e  which can manuever i n  t i g h t e r  spaces. Th i s  

c h a r a c t e r i s t i c  i s  va l uab le  f o r  some urban d e l i v e r y  a p p l i c a t i o n s  such as 

r e t a i l  foods. Of ten the  access t o  load ing  docks i n  urban areas i s  

l i m i t e d .  Extended cargo space, o r  course, permi ts  the same amount o f  

f r e i g h t  t o  be c a r r i e d  i n  a sma l le r  number o f  t r i p s  when weight  i s  no t  

the  l i m i t i n g  f a c t o r .  

Wi th  t he  r i s e  o f  cabovers, however, has come a v a r i e t y  o f  concerns. 

Truckers  have complained t h a t  the  d r i v e r  compartments o f  some cabovers 

a re  p o o r l y  designed and have t he  seat-back t oo  c l ose  t o  the  s t e e r i n g  

wheel. Th i s  cou ld  conce ivab ly  lead t o  f a t i g u e  and even tua l l y  t o  a lack 

o f  a l e r t n e s s  f o r  the  d r i v i n g  task.  Fa t igue  can a l s o  be caused by no ise,  

v i b r a t i o n ,  and h i gh  a i r  temperatures i n  the  d r i v e r  compartment. M i l l e r  

and Anderson" p o i n t  ou t  t h a t  i f  f o o t  pedals  and o ther  c o n t r o l s  a re  no t  

e a s i l y  access ib le ,  t h e  performance of  even an a l e r t  d r i v e r  can be 

a f f e c t e d  when sp l i t - second  responses a re  necessary. Su rv i va l  space i s  

another impor tan t  concept r e l a t i n g  t o  t he  minimum s i z e  compartment t h a t  

should s t i l l  e x i s t  a f t e r  t he  de fo rmat ion  caused by an impact. A smal l  

compartment w i l l  n o t  a l l o w  much de fo rmat ion  w i t h o u t  harming t he  

occupant. 

' M i l l e r  J. and Andeison, C., "Human Fac to rs  Cons iderat ions Regarding 
the  Advanced No t i ce  o f  Proposed Rulemaking 'Minimum Cab Space 
Dimensions"', Submission t o  BMCS Docket No. M C 7 9 :  No t i ce  No. V77-10, 
Federal  Reqi s t e r  9 m, (pp. 6274-5) . 





1.3 Other Stud ies 

I n  1976, Fee and Schwendeman5 produced a  document f o r  in-house 

rev iew a t  t he  Federal Highway Admin is t ra t ion ,  summarizing what was known 

about cab s t y l e  i n  terms o f  hand l i ng  c h a r a c t e r i s t i c s ,  s i g h t  d i s tance ,  

fumes and noise,  space r e s t r i c t i o n ,  and b r i d g e  f a t i g u e .  I n  a d d i t i o n ,  

the  authors  used a v a i l a b l e  acc iden t  da ta  t o  compute acc iden t  r a t e s  f o r  

cabovers and conven t iona ls .  

The two p r i n c i p a l  conc lus ions o f  t h i s  study were: 

1) ' I . .  . t he re  a re  some i n d i c a t i o n s  t h a t  i n  t he  C O E  des ign the  
commercial v e h i c l e  opera to r  i s  more l i k e l y  t o  be k i l l e d  than t he  
passenger ca r  opera to r .  The reverse  appears t o  be t r u e  f o r  t he  
CBE design, where the  p o s i t i o n i n g  o f  the  engine poses a  se r ious  
t h r e a t  t o  the passenger car  occupant." (p.4) 

2) "Because o f  the  r e l a t i v e l y  low exposure and h i gh  percentage o f  
acc iden t  involvement,  t he  acc iden t  r a t e s  f o r  COE's i s  almost 4 
t imes t h a t  f o r  CBE's. Al though the  ac tua l  d i f f e r e n c e s  i n  r a t e s  
might  be somewhat sma l le r ,  i t  i s  doub t f u l  t h a t  the  r a t e s  a re  
equa 1 . " (p .4) 

The study was intended as an overview o f  t he  problem and, as such, 

was cursory  and l i m i t e d  i n  scope. One o f  the  main reasons i t  was 

undertaken was t o  b lock  ou t  areas f o r  f u r t h e r  research, and any 

conc lus ions should be regarded as q u i t e  tenuous. 

There a re  problems i n  t he  ana l ys i s ,  most o f  which the  authors  

f r a n k l y  acknowledge. Exposure i n f o rma t i on  was de r i ved  from the 1972 

Census o f  T ranspo r t a t i on6  w h i l e  acc iden t  da ta  came from a  sample o f  

about f i v e  hundred 1975 BMCS-reported acc iden ts .  The da ta  bases d i d  no t  

f i t  a t  a l l  w e l l  f o r  computing acc iden t  r a tes .  Using 1972 exposure w i t h  

'Fee, J. and Schwendeman, M., "P re l im inary  Ana lys is  o f  t he  Cab-Over- 
Eng i ne vs . The Cab-Beh i nd-Eng i ne Des i gns", Federa 1 H i  ghway 
Admin is t ra t ion ,  unpubl ished, February 10, 1976. 

' U . S .  Bureau o f  the  Census, Census' of T ranspo r t a t i on ,  1972 Truck 
Inven to ry  and Use Survey. 



1975 acc iden ts  f a i l s  t o  account f o r  new cabovers p u t  i n t o  s e r v i c e  d u r i n g  

t h a t  three-year  per iod .  I n  a d d i t i o n ,  the  BMCS data concerns i t s e l f  w i t h  

the  i n t e r s t a t e  opera t ions  o f  au tho r i zed  c a r r i e r s 7 ,  and as a  r e s u l t  

con ta ins  a  much g rea te r  p r o p o r t i o n  o f  cabovers than does the  U.S. t r u c k  

popu la t i on  as a  whole. Both o f  these problems would lead t o  an 

ove r rep resen ta t i on  o f  cabovers i n  t h e  1975 BMCS da ta  as compared t o  the 

1972 Census o f  T ranspo r t a t i on  data,  and hence, t o  an ove res t ima t i on  o f  

cabover acc iden t  r a tes .  

Another problem concerns the  acc iden t  da ta  i t s e l f .  Since t he  bas i c  

BMCS acc iden t  r e p o r t  form8 does no t  ask about cab s t y l e ,  Fee and 

Schwendeman analyzed o n l y  acc iden ts  f o r  which a  supplementary form had 

been f i l l e d  ou t .  Th i s  form, which inc luded  a  ques t ion  about cab s t y l e ,  

was sent  o n l y  t o  those who answer "yes" t o  t he  BMCS quest ion,  "Were 

mechanical d e f e c t s  o r  f a i l u r e s  apparent on your v e h i c l e  a t  t ime  o f  

acc iden t?"  I t  i s  d i f f i c u l t  t o  determine e x a c t l y  how t h i s  subset would 

d i f f e r  f rom the  un i ve r se  o f  t r u c k  acc iden ts ,  b u t  one should n o t  assume 

t h a t  i t doesn ' t .  

A more recen t  s tudy '  examined some 3000 C a l i f o r n i a  Highway P a t r o l  

acc iden t  r e p o r t s  f rom t h e  Los Angeles and Sacramento areas. Though 

t he re  was no measure o f  the  exposure o f  cabovers and conven t iona ls ,  an 

'Al though t he  BMCS rece ives  some acc iden t  r e p o r t s  f rom p r i v a t e  
c a r r i e r s ,  these c o n s t i t u t e  o n l y  about 20% o f  t he  t o t a l  BMCS acc iden t  
f i l e .  By con t ras t ,  p r i v a t e  c a r r i e r s  i n  the  Truck Inven to ry  and Use 
Survey (TIU) accqunt f o r  about 50% o f  t he  v e h i c l e  m i  l e s  t rave led .  

' A  copy o f  t he  MCS-50-T form may be found i n  Appendix B. 

' Ph i l  ipson, L., Rash t i ,  P . ,  and F l e i s h e r ,  G., S t a t i s t i c a l  Ana lys is  o f  
Commercial Veh i c l e  Accident Factors ,  T r a f f i c  Sa fe ty  Center, U n i v e r s i t y  
o f  Southern Cal i f o r n i a ,  February 1978. 



appra isa l  was made o f  the  r e l a t ' i v e  i n j u r y  s e v e r i t y  (g iven t h a t  an 

acc iden t  has occurred) o f  the two cab s t y l e s .  The authors  conclude: 

1) "The r a t i o  o f  t he  f requency o f  major ( i  ,e. - up t o  f a t a l )  i n j u r y  
acc iden ts  t o  t he  f requency o f  n o - i n j u r y  acc iden ts  appears t o  be 
s i g n i f i c a n t l y  l a r g e r  f o r  the  cabover c o n f i g u r a t i o n  than f o r  the  
cab-behind c o n f i g u r a t i o n :  ( 2 2 )  / 1247 = ,018, compared t o  (13) / 

1366 = ,010." (p. 3-24) 

Th i s  r e p o r t  concludes t h a t ,  g i ven  a  crash, a  cabover i s  more 

dangerous t o  i t s  d r i v e r  than i s  a  conven t iona l .  The d i f f e r e n c e s  i n  

t h e i r  sample o f  on l y  t h i r t y - f i v e  severe acc iden ts  may be la rge ,  b u t  they 

a re  no t  s t a t i s t i c a l l y  s i g n i f i c a n t .  





1.4 Purposes o f  the  Study 

The p resen t  s tudy i s  an examinat ion o f  t he  issues r e l a t i n g  t o  cab 

s t y l e  and an at tempt  t o  desc r i be  s t a t i s t i c a l l y  the  r e l a t i o n s h i p  o f  cab 

s t y l e  t o  the  acc iden t  and i n j u r y  exper ience o f  heavy t r ucks .  

The s t a t i s t i c s  t h a t  f o l l o w  were de r i ved  f rom a v a i l a b l e  acc iden t  

da ta  f i l e s  compiled by Washington S ta te ,  Denver County, t he  Bureau o f  

Motor C a r r i e r  Safety ,  and the  NHTSA1s Fa ta l  Accident ~ e ~ o r t  i ng System; 

and f rom exposure i n f o rma t i on  taken from the  1977 Truck Inven to ry  and 

Use Survey. I n  none o f  t h e  acc iden t  f i l e s  i s  t he  cab s t y l e  o f  t r u c k s  

e x p l i c i t l y  i d e n t i f i e d .  

The Washington ( s t a te )  and Denver (county) f i l e s  have been used f o r  

two reasons. They represen t  t o t a l  se ts  o f  p o l i c e - r e p o r t e d  crashes 

w i t h i n  t h e  r espec t i ve  j u r i s d i c t i o n s ,  thus cove r i ng  a  range o f  c rash 

s e v e r i t i e s ,  and bo th  o f  them had s u f f i c i e n t  r e p o r t i n g  o f  Veh i c l e  

I d e n t i f i c a t i o n  Numbers (VIN) t o  pe rm i t  un ique i d e n t i f i c a t i o n  o f  t r u c k  

cab s t y l e  i n  a  s u b s t a n t i a l  p r o p o r t i o n  o f  the  t r u c k  c rash  involvements.  

Whi le  n e i t h e r  o f  these da ta  se t s  cou ld  be cons idered r e p r e s e n t a t i v e  o f  

t he  na t i on ,  they do p rov i de  a  f i r s t  look a t  bo th  r u r a l  and urban minor-  

to-severe t r u c k  crashes w i t h  cab s t y l e  i d e n t i f i e d .  

I n  ana l yz i ng  the Bureau o f  Motor C a r r i e r  Sa fe ty  data,  on the  o the r  

hand, i t  was necessary t o  i n s e r t  cab s t y l e  des igna t i on  i n t o  t he  da ta  

manual ly,  based on alphanumeric make and model i n f o rma t i on  i n  t he  

computer ized f i l e .  Cab s t y l e s  i n  t he  Fa ta l  Acc ident  Repor t ing  System 

da ta  were ob ta ined  i n  i n t e r v i ews  w i t h  t r u c k  owners and d r i v e r s  i n  

connec t ion  w i t h  another s tudy a t  HSRI, and have become a  p a r t  o f  t he  

computer record  f o r  severa l  years o f  FARS da ta  s t o red  a t  HSRI. 



The FARS data  a re  o f  p a r t i c u l a r  i n t e r e s t  and va lue  because they 

c o n s t i t u t e  a  census of the  n a t i o n ' s  f a t a l  crashes (a l though i t  has no t  

been p o s s i b l e  t o  i d e n t i f y  cab s t y l e  i n  every case).  Using t he  FARS data  

i n  con junc t i on  w i t h  exposure i n f o r m a t i o n  f rom the  TIU p rov ides  an 

es t imate  o f  involvement r a t e  by cab s t y l e .  

The BMCS data  a re  o f  va l ue  because o f  t he  r e l a t i v e l y  r i c h  d e t a i l  

r e l a t i n g  t o  acc iden t ,  v e h i c l e ,  and d r i v e r  f a c t o r s .  These h e l p  t o  

e x p l a i n  d i f f e r e n c e s  i n  the  use o r  exposure o f  t r ucks  by cab s t y l e .  On 

t he  o ther  hand, t h e  BACS data  a re  o f  l i m i t e d  v a l u e  i n  i n j u r y  comparisons 

because the  m a j o r i t y  o f  cases i n  t h a t  f i l e  i n v o l v e  i n j u r y ,  The t e s t  o f  

whether an occupant o f  one s t y l e  cab or  another was more o f t e n  i n j u r e d  

i n  a  s e t  o f  acc iden ts  l i m i  t ed  t o  " I n j u r y  o r  $2000 damage" i s  n o t  easi  l y  

i n t e r p r e t e d .  



Sect ion  2: RESULTS 

2.1 S t a t e  Accident F i l e s  

Several  a v a i l a b l e  s t a t e  acc iden t  f i l e s  c o n t a i n  VIN's  f o r  crash- 

i nvo l ved  veh i c l es ,  and i n  the  case o f  t r ucks ,  these VIN's  f r e q u e n t l y  

c a r r y  i n f o rma t i on  on cab s t y l e .  (See Appendix A f o r  a  l i s t i n g  o f  t r u c k  

V IN 's  and t h e i r  meanings.) No d i r e c t l y  comparable exposure 

i n f o r m a t i o n l o  i s  a v a i l a b l e  f o r  these s t a t e s ,  so acc iden t  r a t e s  cannot be 

computed. However, i t  i s  poss ib l e  t o  ge t  comparat ive i n f o rma t i on  on the 

s e v e r i t y  o f  acc iden ts  i n v o l v i n g  cabovers and conven t iona ls  by l ook i ng  a t  

t he  r a t i o  o f  f a t a l  o r  se r i ous  acc iden ts  t o  a l l  acc idents .  

The requ i r ed  VIN t r a n s l a t i o n  was performed f o r  Denver County 

(1970-1976) and Washington S t a t e  (1975-1977), and the  r e s u l t s  a re  

presented i n  Tables 1-3 .  

TABLE 1 
Truck D r i v e r  l n j u r y  by Cab S t y l e  (Denver 1970-76) 

X 2  = 4.124 d . f .  = 2  s i g .  l e v e l  0.1272 

Fa ta l  or  Ser ious I n j u r y  

Minor I n j u r y  o r  Pa in  

No i n j u r y  

To ta  1 

1°TIU exposure i n f o rma t i on  i s  a v a i l a b l e  by s t a t e ,  b u t  r e p o r t s  have been 
made o n l y  w i t h  regard  t o  v e h i c l e s  r e g i s t e r e d  i n  t h a t  s t a t e .  Because o f  
i n t e r s t a t e  movement i t  i s  judged t o  be an inadequate r ep resen ta t i on  o f  
t r u c k  t r a v e l  i n  t ne  i n d i v i d u a l  s t a t e s  f o r  purposes o f  t h i s  s tudy.  

Convent ional  

21 (0.48%) 

85 (1 96%) 

4228 (97.6%) 

4334 (100%) 

Cabover 

1 1  (0.76%) 

19 (1 03%) 

1436 (98.0%) 

1466 (1 00%) 



The Denver data displayed i n  Table 1 have been grouped i n t o  three 

i n j u r y  categories: Fata l  or  Serious ( the po l ice- repor ted  "K t '  o r  "A"), 

Minor (pol ice-repor ted "8" or  "C") , and "no i n ju ry . "  For t h i s  p r i m a r i l y  

urban data several observat ions can be made. Conventional t r a c t o r s  

c o n s t i t u t e  near ly  75% of  the t o t a l  number o f  combination veh ic les  i n  

(these urban) repor ted accidents. Serious i n j u r i e s  t o  t ruck  d r i v e r s  i n  

urban accidents are r e l a t i v e l y  ra re .  I f  t h i s  data se t  could be 

considered a sample o f  a l a rge r  populat ion, the frequencies shown i n  the 

tab le  do no t  i nd i ca te  a s i g n i f i c a n t  d i f f e r e n c e  i n  the i n j u r y  r a t e  ( i  .e., 

d r i v e r  i n j u r i e s  per repor ted crash) f o r  d r i v e r s  o f  the two d i f f e r e n t  cab 

s ty les .  

Table 2 presents a s i m i l a r  arrangement o f  data f o r  the d r i v e r  o f  

the veh ic le  s t ruck  by (or s t r i k i n g )  a cabover o r  convent ional t ruck  i n  a 

Denver mu. l t i -vehic le acc ident .  I t  i s  c lea r  t h a t  the average i n j u r y  

seve r i t y  t o  the occupant o f  the "other" v e h i c l e  i s  greater  than t h a t  o f  

the t ruck  occupant, bu t  again there i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  

d i f f e r e n c e  between the i n j u r y  d i s t r i b u t i o n s  associated w i t h  the  two cab 

s t y les ,  The d i f f e rence  i n  t o t a l  f requencies repor ted i n  Tables 1 and 2 

a re  mainly accounted f o r  by the s ing le -veh ic le  t ruck  accidents included 

i n  Table 1. 

Table 3 i s  comparable t o  Table 1, b u t  conta ins data from three 

years o f  Washington (s tate)  accidents. Th is  statewide data conta ins a 

mix o f  urban and r u r a l  crashes, and shows much more equal numbers o f  

convent ional and cabover t rucks  i n  accidents. The s l i g h t l y  higher 

i n j u r y  r a t e  f o r  d r i v e r s  o f  cabovers i s  s i g n i f i c a n t  a t  the .07 l eve l ,  and 

suggests t h a t  a fu r the r  i n q u i r y  would be i n  order,  A poss ib le  

i n t e r a c t i n g  f a c t o r  i s  the k i n d  o f  t r i p  enga'ged i n  by each o f  the two 



TABLE 2 
Other Driver lnjury by Cab Style (Denver 1970-76) 

X a  = 1.423 d.f. = 2 sig. level 0.4910 

Fatal or Serious Injury 

Minor Injury or Pain 

NO Injury 

Tota 1 

TABLE 3 
Truck Driver lnjury by Cab Style (Washington 1975-77) 

Conventional 

72 (1.86%) 

252 (6 53%) 

3538 (91.61%) 

3862 ( 1 00%) 

X a  = 5.345 d.f, = 2 sig. level 0.0691 

Cabover 

29 (2.28%) 

90 (7.08%) 

1 150 (90.48%) 

1271 (100%) 

truck types--cabovers being more likely to operate on high speed roads. 

Cabover 

51 (2.25%) 

269 (1 1 ,88%) 

1945 (85.87%) 

2265 (100%) 

Fatal or Disabling Injury 

Minor or Possible Injury 

NO Injury 

Tota i 

Whether the increased injury rate is attributable to the vehicle 

characteristic or to the operating environment will be considered in the 

analysis of the BMCS data. 

Conventional 

47 (1.73%) 

279 (10.25%) 

2395 (88.02%) 

2721 (100%) 

While the Denver and Washington data cannot be considered 

representative of a national population, the small differences observed 

here suggest that one should not expect to find large differences in 



occupant injury distributions between the two types of cabs compared. 

These two files contain a total of nearly 11,000 combination vehicle 

accidents, all serious enough to have been reported by a police agency. 

The implication of this finding is that it may be necessary to look at a 

very large number of crashes to find a statistically significant 

difference in injuries to the truck drivers. The apparent differences 

in injury rate are small, but in addition the probability of injury to 

the truck occupants is much smaller than for passenger car occupants. 

Further, with low injury rates and small differences it will be 

important to account for variations in the environment or operations 

which may affect driver injury and may interact with cab style. These 

matters were considered in the analysis of the BMCS data. 



2.2 Bureau o f  Motor Car r i e r  Safety Data 

The Bureau o f  Motor Carr i er  Safety (BMCS) co 1 1 ec t s  and comp i 1 es 

acc ident  in format ion submitted by owners o f  veh ic les  engaged i n  

i n t e r s t a t e  commerce. Regulat ions requ i re  t h a t  a "Motor Car r ie r  Accident 

Report" be completed f o r  each accident which r e s u l t s  i n  an i n j u r y  t o  a 

human being or  $2,000 worth o f  proper ty  damage. Approximately 26,000 

such repo r t s  are submitted t o  the BMCS each year. 

The accident in fo rmat ion  i s  suppl ied by l i t e r a l l y  thousands o f  

d i f f e r e n t  people each year, w i t h  some v a r i a t i o n  i n  understanding o f  the 

e n t r i e s  on the form. This  data c o l l e c t i o n  e f f o r t  i s  no t  r i g i d l y  

enforced, and i t  i s  reasonable t o  assume t h a t  some q u a l i f y i n g  accidents 

are  no t  reported; t h e e x t e n t  o f  t h i s  i s  no t  we l l  known. ~ u t h o i i z e d  

c a r r i e r s ,  espec ia l l y  the  la rger  ones, are probably good repor te rs .  

Small f l e e t s ,  p r i v a t e  c a r r i e r s  and exempt c a r r i e r s ,  may be not  so good. 

Record keeping o f  a l l  k inds i n  the t ruck ing  indus t ry  runs the gamut from 

exce l l en t  t o  almost non-existent,  and accident  record keeping i s  no 

exception. 

I n  pas t  years the  in fo rmat ion  provided on the MCS-50-T form has 

been computerized w i t h  minimal e d i t i n g ,  and t h i s  leads t o  some 

d i f f i c u l t y  i n  analyzing the data. The BMCS does not  r o u t i n e l y  record 

VIN's, so, as an a l t e rna t i ve ,  cab s t y l e  was deciphered from "Make" and 

"Model No." categories. Since the responses are no t  ed i ted  or  

standardized, an In te rna t i ona l  Transtar I I  may be repor ted an an " l n t  

C O - 7  Trans I I" or  an " I n t e r  4070B." The "Model No." i s especi a1 1 y 

conf us i ng, s i nce the responses i nc 1 ude mode 1 names, mode 1 numbers, and 

occasional VIN1s. Trans la t ing  these responses i n t o  cab s t y l e s  was done 



manual 1 y. Approximate1 y 58.4% o f  the accident  veh i c l  es were i dent i f  i ed 

as t o  cab s t y l e  i n  t h i s  manner. 

I n  t h i s  study, BMCS data f o r  the 1976 and 1977 accident  years were 

used. The subset used f o r  ana lys is  conta ins 15,760 accidents f o r  the 

two year per i od, w i t h  4004 convent i ona 1 s (25.4%) , 5204 cabover s (33.0%) , 

and 6552 unknown cab s t y  1 es (4 1.6%) . The data have been ana l yzed f i r s  t 

t o  asce r ta in  d i f fe rences between cabover and convent ional s t y l e s  i n  

operat ion (as r e f l e c t e d  by t h e i r  acc ident  experience),  and then w i t h  

respect t o  i n j u r i e s  and f a t a l i t i e s  by cab s t y l e .  Tables 4 through 17 

show a number o f  accident c h a r a c t e r i s t i c s  from the BMCS f i l e  by the 

cabover/conventional mix. 

Conventional cabs dominate the lower weight classes o f  t rucks,  the 

type normal ly used i n  met ropo l i tan  areas and f o r  shor t  hauls. Among 

la rger  over-the-road veh ic les  there i s  a predominance o f  cabovers. The 

subset analyzed here i s  r e s t r i c t e d  t o  veh ic les  operated by author ized 

c a r r i e r s ,  thus min imiz ing the d i f f e rences  between cabovers and 

convent ionals t h a t  may be r e l a t e d  t o  v e h i c l e  weight.  

2.2.1 Environmental Di f ferences 

Tables 4 and 5, f o r  example, show t h a t  cabovers tend t o  be found 

(or a t  l e a s t  t o  have accidents) more f requen t l y  on d i v ided  highways w i t h  

four  or  more lanes. The d i f f e rences  shown a re  no t  large, b u t  they show 

ra ther  c l e a r l y  t h a t  cabover t r a c t o r s  a re  used more f o r  long hauls than 

are convent ionals. These d i f f e rences  are s t a t i s t i c a l l y  s i g n i f i c a n t  a t  a 

very h igh  l eve l .  

I d e n t i f i c a t i o n  o f  environmental f a c t o r s  (weather, l i g h t ,  t ime of 

day, etc.) , which are associated w i  t h  w i t h  ,one s t y l e  o f  cab more than 

the other  a re  shown i n  Tables 6 through 10. Except f o r  the " 1  i g h t  



TABLE 4 
Highway Type by Cab Style (1976-77 BMCS ~ata) 

X a  = 23.29 d.f. = 1 rig. level 0.0000** 

Divided 

Und i v i ded 

Tota 1 

* Except where noted the tables in this section show row percentages, 
allowing a direct comparison of the cab type distribution within the 
variable considered. For example, in this table cabovers represent 
58.6% of the trucks (in accidents) on Divided Highways and only 53.5% 
of those on Undivided Highways. 

** The significance level indicates the probability that the 
distributions for the two cab types were drawn from the same 
population. The notation 0.0000 indicates a probability of less than 1 
in 10,000. 

Conventional 

2200 (4 1 .4%) 

172 1 (46.5%) 

392 1 (43 -5%) 

TABLE 5 
Number of Lanes by Cab Sty1 e (1976-77 BMCS Data) 

Cabover 

31 18 (58.6%) 

1979 (534%) 

5097 (56 4%) 

X a  = 34.464 d.f. = 3 s i g .  level 0.0000 

Tota 1 

5318 (100%) 

3700 (1 00%) 

9018 (100%) 

Number of Lanes 

One 

TWO 

Three 

Four or' more 

Tota 1 

Conventional 

144 (47.7%) 

1455 (46.1 %) 

155 (53 3%) 

2179 (41.1%) 

3933 (43 5%) 

Cabover 

158 (52.3%) 

1698 (53.9%) 

136 (46.7%) 

31 18 (58.9%) 

51 10 (56.5%) 

Total 

302 (I 00%) 

3153 (100%) 

29 1 (100%) 

5297 (1 00%) 

9043 ( 100%) 



cond i t i  on" cornpar i son (Tab1 e 7) cabovers and convent ional s are observed 

t o  operate under markedly d i f f e r e n t  environmental condi t ions.  Cabovers 

predominate on i c y  roads (Table 6) ,  i n  snow and s l e e t  (Table 8), from 

8:00 p.m. t o  midnight  (Table 9) , and on Sundays (Table 10). 

TABLE 6 
Road Surface by Cab S t y l e  (1976-77 BMCS Data) 

X 2  34.7 d.f. = 4 Sig. l eve l  = 0.0000 

2.2.2 I n j u r y  and F a t a l i t y  Di f ferences 

Aggregate data f o r  i n j u r y  s e v e r i t y  f o r  both t ruck  d r i v e r s  and the 

"other" veh i c le  d r i v e r s  are found i n  Tables 11-14. Looking f i r s t  a t  

f a t a l i t i e s  ( i n  Tables 11  and 1 2 ) ,  a higher p ropo r t i on  o f  deaths i s  

associated w i t h  the cabovers, both f o r  the t ruckers  and the other  

veh i c le  d r i ve rs .  These f a t a l i t i e s  are  no t  s u f f i c i e n t l y  numerous, even 

w i t h  two years o f  BMCS data, t o  render these f i g u r e s  s t a t i s t i c a l l y  

s i g n i f i c a n t  a t  the 5% l e v e l .  The r e s u l t s  suggest t h a t  a f a t a l  t r uck  

accident,  espec ia l l y  one t h a t  k i l l s  a d r i v e r  encased i'n a massive t ruck,  

Tota 1 

5925 (1 00%) 

1775 (100%) 

406 ( 100%) 

1224 (100%) 

48 (1 00%) 

8972 (100%) 

Road Surfaces 

Dry 

Wet 

Snow 

I ce 

Other 

Tota 1 

Conventional 

257 1 (43.4%) 

828 (46.6%) 

188 (46.3%) 

286 (35.0%) 

16 (33.3%) 

3889 (43.3%) 

Cabover 

3354 (56.6%) 

947 (53 4%) 

218 (5307%) 

532 (65.0%) 

32 (66.7%) 

5083 (56 7%) 



TABLE 7 
Light Condition by Cab Style (1976-77 BMCS ~ata) 

x a  I 7.309 d.f. = 4 Sig. level = 0.1204 

TABLE 8 
Weather Condition by Cab Style (1976-77 BMCS ~ata) 

Tota 1 

4597 ( 100%) 

272 (1 00%) 

466 (1 00%) 

350 ( 100%) 

3468 (1 00%) 

9153 (100%) 

Cabover 

2544 (55 3%) 

164 (60.3%) 

276 (59 2%) 

209 (59.8%) 

1976 (57 -0%) 

5 169 (56.5%) 

Light 

Day 

Artificial Light 

Dawn 

Dusk 

Dark 

Total 

X a  = 22.707 d.f. = 5 Sig. level = ,0004 

Conventional 

2053 (44.7%) 

108 (39 7%) 

1 90 (40.8%) 

141 (40.2%) 

1492 (43.0%) 
r 

3984 (43.5%) 

Weather 

Rain 

C 1 ear 

Snow 

Fog/Smog 

Cloudy 

Sleet 

Total 
1 

Conventional 

698 (48.1 %) 

2397 (42.8%) 

398 (4 1 -9%) 

107 (49.3%) 

279 (42.1%) 

20 (30.3%) 

3899 (4 3 5%) 

Cabover 

754 (5 1 9%) 

3210 (57.2%) 

551 (58.1%) 

110 (50.7%) 

383 (57 . 9%) 
46 (69.7%) 

5054 (56.5%) 

Tota 1 

1452 (1 00%) 

5607 (1 00%) 

949 (1 00%) 

217 (100%) 

662 (1 00%) 

66 (100%) 

8953 (1 00%) 



TABLE 9 
Hour o f  Day by Cab S t y l e  (1976-77 BMCS Data) 

X 2 d.f = 5 Sig. l eve l  = .0924 

Time o f  Day 

Midnight  - 4:OOAM 

4:OOAM - 8 : 0 0 ~ ~  

8 :00A~  - Noon 

Noon - 4:OOPM 

4:OOPM - 8:OOPM 

~ : O O P M  - Midnight  

Tota 1 

TABLE 10 
Day o f  Week by Cab Sty1 e (1976-77 BMCS Data) 

Conventional 

654 (43.5%) 

719 (43.7%) 

750 (43.8%) 

759 (45 1%) 

62 3 (44.2%) 

499 (39 7%) 

4004 (43.5%) 

X a d . f . = 6  Sig l eve l  = ,0046 

.24 

Monday 

Tuesday 

Wednesday 

Thursday 

Fr iday 

Saturday 

Sunday 

Tota l  . 

Cabover 

850 (56.5%) 

928 (56.3%) 

96 1 (56.2%) 

924 (54.9%) 

786 (55.8%) 

757 (60 3%) 

5206 (56 -5%) 

To ta l  

1504 ( 100%) 

1647 (1 00%) 

171 1(100%) 

1683 (1 00%) 

1 409 ( 100%) 

1256 (1 00%) 

92 10 (1 00%) 

Conventional 

574 (43.8%) 

634 (43 7%) 

66 1 (44.5%) 

65 1 (42.9%) 

680 (45.1 %) 

505 (44.8%) 

299 (36 9%) 

4004 (43.5%) 

Cabover 

738 (56.2%) 

817 (56.3%) 

823 (55.5%) 

867 (57.1 %) 

828 (54.9%) 

622 (55.2%) 

51 1 (63.1%) 

5206 (56 -5%) 

Tota l  

1312 (100%) 

1451 (100%) 

14& (I 00%) 

1518 (100%) 

1 508 (1 00%) 

1 1  27 (100%) 

8 1 0 ( 1  00%) 

9210 (100%) 



involves such catastrophic forces as to render differences due to cab 

style difficult to evaluate. 

Tables 13 and 14 show that conventionals are more often associated 

with injury to "other" vehicle occupants than are cabovers, and 

conversely that cabover drivers are more likely to be injured than those 

in conventionals. For the injury comparisons the differences are 

statistically significant. 

TABLE 1 1  
Truck Driver Fatalities by Cab Style (1976-77 BMCS Data) 

X a  = 3.292 d . f .  = 1 Sig. level = 0.0696 

Conventional 

Cabover 

TABLE 12 
Other Vehicle Fatal i ties by Cab Style (1976-77 BMCS Data) 

Ki 1 led 

59 
(1 -5%) 

104 
(2.0%) 

x 2  = 2.980 d . f .  = 1 S i g .  level = 0.0843 

Conventional 

Cabover 

Not Ki 1 led 

3946 
(98.5%) 

5101 
(98.0%) 

Total 

4005 
( 1 00%) 

5205 
( 1  00%) 

Ki 1 led 

215 
(5 4%) 

325 
(6.2%) 

Not Killed , 

3790 
(94.6%) 

488 1 
(93.8%) 

Total 

4005 
(I 00%) 

5206 
(1 00%) 



TABLE 13 
Truck Dr iver  I n j u r y  by Cab S t y l e  (1976-77 BMCS Data) 

X 2  = 18,286 d . f .  = 1 Sig. l eve l  = 0.0000 

Conventional 

Cabover 

TABLE 14 
Other Vehic le l n j u r y  by Cab S t y l e  (1976-77 BMCS Data) 

l n ju red  

1108 
(27.6%) 

1655 
(3 1 -8%) 

X a  = 40.998 d.f. 0 1 Sig. l eve l  = 0.0000 

Conventional 

Cabover 

2.2.3 Vehic le/ load Di f ferences 

I t  has been noted i n  sec t i on  2.1 t h a t  several environmental f a c t o r s  

associate s t rong ly  w i t h  one o r  the o ther  cab s t y l e s  under discussion, 

For example, cabover designs predominate i n  these data on d i v ided  and 

four - lane (presumably higher speed) highways, and t h i s  may account f o r  

p a r t  o r  a l l  of the i n j u r y  d i f f e rences  observed. I n  t h i s  sec t ion  

d i f f e rences  i n  cargo by cab type are  discussed. 

Not l n jured 

2896 
(72 4 4%) 

3547 
(68.2%) 

Tota l  

4004 
( 100%) 

5202 
( I 00%) 

l n ju red  

1946 
(48.6%) 

2180 
(41.9%) 

Not l n ju red  

2059 
(5 1 -4%) 

3026 
(58.1 %) 

Tota 1 

4005 
( 100%) 

5206 
(1 00%) 



With in  the standard l i m i t s  o f  w id th  and he igh t  f o r  t r a c t o r - t r a i l e r  

u n i t s ,  a t ruck ing  f i r m  wishing t o  ca r r y  the maximum lega l  amount of 

cargo w i l l  f i n d  i t s e l f  l i m i t e d  by e i t h e r  weight or  length. Dense 

cargoes w i l l  reach the maximum al lowable weight before v e h i c l e  length  

becomes a problem. With less dense cargoes, t h i s  s i t u a t i o n  i s  reversed. 

I n  regu la t i ng  the length o f  vehic les,  s ta tes  have chosen t o  se t  

l i m i t s  on the o v e r a l l  length o f  the combination ra ther  than the length  

o f  the t r a i l e r .  Since the e a r l y  and mid 196ots, when the bu lk  o f  these 

laws were passed, the e f f e c t  has been t o  encourage the use o f  cabovers, 

espec ia l l y  f o r  haulers o f  low dens i ty  cargoes. Trac tor  length i s  thus 

traded f o r  t r a i l e r  length, r e s u l t i n g  i n  t r a i l e r s  three t o  ten f e e t  

longer and an increased payload. 

The e f f e c t s  o f  t h i s  are seen i n  Tables 15 and 16. Table 15 shows 

the breakdown o f  BMCS cargo categor.ies by cab s t y l e .  The d i f f e rences  

here are  c lear .  Bulk cargoes and motor veh ic les  are  c a r r i e d  f a r  more 

o f t e n  by convent ionals than by cabovers. Other categories, such as 

household goods, heavy machinery, lumber, and food, a re  j u s t  as c l e a r l y  

cabover t e r r i t o r y .  Hazardous cargo, as seen i n  Table 16, i s  c a r r i e d  f a r  

more f requent ly  by convent ionals than by cabovers, probably because the 

m a j o r i t y  o f  hazardous cargoes are l i q u i d s  i n  bu lk ,  

Th is  v a r i a t i o n  i n  t r a c t o r  use f o r  the two cab s t y l e s  prompted a 

fu r the r  examination of accident experience by the d i f f e r i n g  cargo types. 

The dens i ty  of cargo, a f t e r  a l l ,  a f f e c t s  no t  on l y  the length o f  the 

u n i t ,  b u t  a l so  i t s  ax le  weights and center o f  g r a v i t y ,  I n  Tables 17 and 

18 accidents d i v i d e  the data i n t o  two cargo groups. The f i r s t  o f  these 

includes bu lk  cargoes and motor veh ic les ;  the second contains a l l  o ther  

categor ies.  



TABLE 15 
Cargo Type by Cab Sty1 e (1 976-77 BMCS Data) * 

* The distributions of cargo type by truck style may also be reviewed 
in the Truck inventory and Use (TI U) survey, There are substantial 
differences in the two, probably because the TIU covers the truck 
population more completely. See the HSRl T I U  Factbook to be'published 
in July, 1981. 

Cargo Type 

General Freight 

Household Goods 

Metal: Coils,etc. 

Heavy Machinery 

Motor Vehicles 

Gases in Bulk 

Solids in Bulk 

Liquids in Bulk 

togs Lumber 

Food (Refer) 

Farm Products 

Other 

Empty 

Total 

If the cargoes were responsible for differences in the injury 

distributions between the cab styles, those distributions within a 

Conventional 

1595 (43 6%) 

43 (19.1%) 

1 47 (38.9%) 

55(31.1%) 

142 (88.8%) 

27 (69 2%) 

1 38 (76.2%) 

279 (64.4%) 

31 (28.7%) 

23 1 (29 7%) 

57 (39.6%) 

525 (38.4%) 

71 r(46.8%) 

3981 (43.4%) 

particular cargo group should be similar for both cab styles. 

Conventionals with bulk cargoes, for example, would have the same injury 

Cabover 

2066 (56.4%) 

182 (80.9%) 

231 (61 .I%) 

122 (68.9%) 

18(11.2%) 

1 2 (30.8%) 

43 (23.8%) 

154 (35 6%) 

77 (71 03%) 

547 (70 3%) 

87 (60.4%) 

841 (61 -6%) 

809 (53.2%) 

5 189 (56.6%) 

distribution as cabovers with bulk cargoes. This, however, is not the 

Total 

366 1 (100%) 

225 (1 00%) 

378 ( 100%) 

177 (100%) 

160 (1 00%) 

39 (1 00%) 

181 (100%) 

433 (100%) 

108 (I 00%) 

778 ( 100%) 

144 (1 00%) 

1 366 (1 00%) 

1520 (100%) 

9170 (100%) 



TABLE 16 
Hazardous Cargo by Cab S t y l e  (1976-77 BMCS Data) 

X a  = 60.111 d.f .  = 1 Sig. leve l  = 0.0000 

Cargo 

Hazardous 

Not Hazardous 

Tota 1 

TABLE 17 
I n j u r i e s  and Deaths by Cab S t y l e  f o r  Bulk Cargoes 

and Motor Vehicles (1976 BMCS Data) 
(Col urnn percentages shown) 

Conventional 

305 (60.2%) 

3697 (42.5%) 

4002 (43.5%) 

Conventional 

Cabover 

202 (39.8%) 

5003 (57 05%) 

5205 (56 -5%) 

Tota l  

507 ( 100%) 

8700 (100%) 

9207 ( 100%) 

Cabover Tota 1 

Truck Dr iver  Deaths and I n j u r i e s  

K i l l e d  or . In ju red  

Uninjured 

67 (30.2%) 

155 (69.8%) 

X a  = 3.026 d . f .  = 1 Sig. leve l  = 0.0819 

Other Vehic le Deaths and I n j u r i e s  

33 (4 1 *8%) 

46 (58.2%) 

K i l l e d  or I n ju red  

Uninjured 

100 (33.2%) 

201 (66.8%) 

120(54.1%) 

102 (45.9%) 

X a d. f .  = 1 Sig. l eve l  = 0.0067 

Tota ls  

28 (35.4%) 

51 (64.6%) 

Tota l  
Truck Involvement 

148 (49.2%) 

153 (50.8%) 

222 (100%) 79 (1 00%) 30 1 



TABLE 18 
Deaths and Injuries by Cab Style for Cargoes 

of Low Densi ty (1976 BMCS Data) 
Column percentages shown) 

case. Cabovers are more often associated with injury to truck drivers, 

with injury or death in 42 percent of their crashes, than are 

conventionals with 30 percent. Conventionals, on the other hand, show 

a greater risk to occupants of the other vehicle, where the 

corresponding percentages are 54 and 35, the conventionals being the 

larger of the two. Chi-square analysis of these two tables indicates 

that the results are statistically significant. Thus, though the 

cargoes carried by cabovers and conventionals differ markedly, there is 

no indication that these differences are responsible for the observed 

variation in injury. 

Total Conventional Cabover 

Truck Driver Deaths and Injuries 

Ki 1 led or Injured 

Uninjured 

670 (35.3%) 

1226 (64.7%) 

397 (30 e 5%) 

903 (69.5%) 

1067 (33.4%) 

2 129 (66.6%) 

X 2  = 7.772 d.f. = 1 Sig, level = 0.0053 

Other Vehicle Deaths and Injuries 

1624 (50.8%) 

1572 (49.2%) 

925 (48.8%) 

97 1 (5 1 -2%) 

Killed or Injured 

Uninjured 

699 (53.8%) 

601 (46.2%) 

x 2  = 7.462 d.f. = 1 Sig. level = 0.0056 

Totals 

3 196 1896 (100%) 
Total 
Truck Involvement 1 300 (1 00%) 



2.2.4 Geograph i c D i f f erences 

Table 19 describes the distribution of cab styles by DOT region. 

The conventional is more frequently an Eastern vehicle, while the 

cabover is more common in the West. This may well be the result of a 

more tolerant attitude toward double trailer units in Western 

legislatures. The length limit for these combinations is generally 65 

feet, and a common configuration is a cabover tractor pulling two 27- 

foot trailers. In Eastern states, these are often prohibited or 

restricted. 

The distribution of cab styles in the 1976 BMCS data was shown by 

state in Figure 2. As was the case for cargo types, this suggests that 

region of the country nay affect accidents and injury severity. It is 

possible that the greater proportion of injuries in cabovers might 

result from the higher proportion of cabovers operating over longer trip 

distances in more rural areas at higher speeds (in a region where there 

are more cabovers present) . 
This is not supported by the data, however. Tables 20 and 21 show 

deaths and injuries in Eastern and Western regions, respect.ively, broken 

down by cab style. Cabovers continue to account for a higher percentage 

of truck driver injuries than do conventionals, regardless of the 

section of the country. Conventionals continue to associate with injury 

to drivers of other vehicles. These results are statistically 

significant, based on chi-square analysis for each of the four 

conditions shown in the tables, except for the other vehicle deaths and 

injuries in Western regions. 



TABLE 19 
Region o f  Accident by Cab S t y l e  (1976-77 BMCS Data) 

Northeast = Connecticut, Maine, Massachusetts, New Hampshire, New 
Jersey, New York, Rhode Island, Vermont. 
Mid A t l a n t i c  = Delaware, DC, Maryland, Pennsylvania, V i r g i n i a ,  West 
V i r g i n i a .  
Southeast = Alabama, F lo r ida ,  Georgia, Kentucky, M iss i ss ipp i ,  Nor th 
Carol ina, South Carol ina, Tennessee. 
North Central  = I l l i n o i s ,  Indiana, Michigan, Minnesota, Ohio, 
Wisconsin. 
Gulf = Arkansas, Louisiana, New Mexico, Oklahoma, Texas. - 
Midlands = Iowa, Kansas, Missour i ,  Nebraska. 
Rockies = Colorado, Montana, North Dakota, South Dakota, ~ t a h ,  Wyoming. 
P a c i f i c  = Arizona, Ca l i f o rn ia ,  Nevada. 
Northwest = Idaho, Oregon, Washington. 

2.2.5 Accident Type Di f ferences 

The Bureau o f  Motor Car r ie r  Safety f i l e s  r e p o r t  accident type i n  

several ways. One code i s  assigned f o r  the "type o f  n o n - c o l l i s i o n  

BMCS Region 

Nor theas t 

Mid A t l a n t i c  

Southeast 

North Central  

Gul f 

Midlands 

Rock i es 

P a c i f i c  

Northwest 

Tota 1 
Truck involvement 

Cabover 

31 3 (44.7%) 

677 (54.1%) 

680 (5 1 .6%) 

1328 (51.3%) 

672 (59.8%) 

585 (65.4%) 

309 (72.9%) 

390 (78.8%) 

189 (63.0%) 

5143 (56.6%) 

Conventional 

387 (55 3%) 

574 (45 9%) 

638 (48.4%) 

1262 (48.7%) 

452 (40.2%) 

310 (34.6%) 

111 (27.1%) 

105 (21.2%) 

111 (37.0%) 

3950 (43.4%) 

To ta l  

700 (100%) 

1251 (100%) 

1318 (100%) 

2640 (1 00%) 

2590 (1 00%) 

895 ( 100%) 

420 ( 1  00%) 

495 (1 00%) 

300 ( 100%) 

9093 (1 00%) 



event" associated with an accident, and the differences between the two 

cab styles for this variable are significant, 

Table 20 shows the number of vehicles by cab style for the more 

frequent categories of this variable. Row percentages are shown in the 

table. It can be seen that cabovers are overrepresented in both the 

Ran-off-road and Overturn categories, and this may partially explain the 

increased injury associated with this cab style. It does not explain 

why the cabovers are more likely to be involved in these kinds of 

accidents, but it has already been observed that cabovers are somewhat 

more likely to be involved in long distance operations, operating on 

higher speed roads, etc. 

TABLE 20 

Accident Types by Cab Style 
(1976-1977 BMCS Data) 

Accident Type 

Ran-off-road . . 
Jackknife . . . . 
Overturn . . . . 
Other single 
Vehicle Collision 

Two vehicle 
Collision . . . . 

Total 
Truck Involvement 

Conventional 

436 (39 3%) 

240 (43.4%) 

283 (36.1 %) 

104 (47.4%) 

2931 (45.0%) 

3994 (43 5%) 

Cabover 

673 (60.7%) 

313 (56.6%) 

50 1 (63.9%) 

113 (52.6%) 

3588 (55.0%) 

5188 (56.5%) 

Tota 1 

1109 

55 3 

784 

21 7 

65 19 

9180 



TABLE 21 
l n j u r i e s  and Deaths by Cab S t y l e  i n  Eastern Regions 

(1976 BMCS Data) (Col umn percentages shown) 

2.2.6 BMCS Summary 

Operating s o l e l y  w i t h i n  the accident data, the s t a t i s t i c  o f  

i n t e r e s t  i s  the  r e l a t i v e  frequency o f  i n j u r y  or death t o  the t ruck  

occupant, g iven a BMCS-reported crash. Since these data cons is t  mainly 

o f  accidents which invo lve  i n j u r y  t o  someone (e i t he r  i n  the t ruck  or i n  

the other  veh i c le  i n  a crash),  i t  can be i n f e r r e d  t h a t  e i t h e r  the 

cabover i s  less p r o t e c t i v e  o f  i t s  occupants or  the conventional i s  more 

damaging t o  the veh ic les  i t  h i t s .  Both o f  these explanat ions could be 

t rue.  Conventionals operate more o f t e n  i n  urban t r a f f i c ,  and have more 

# 

two-vehicle crashes; cabovers have more s ing le -veh ic le  crashes and 

34 

Conventional Cabover Tota 1 

Truck Dr iver  Deaths and I n j u r i e s  

K i l l e d  o r  I n ju red  

Uni n ju red  

33 1 (30 3%) 

763 (69.7%) 

X 2  = 4.405 d.f.= 1 s ig .  leve l  0.0358 

Other Vehic le Deaths and I n j u r i e s  

39 1 (34 5%) 

742 (65.5%) 

K i  1 l ed  or  l n jured 

Uninjured 

722 (32.4%) 

1505 (67.6%) 

6 18 (56.5%) 

476 (43 -5%) 

X 2  = 6.492 d.f .  = 1 s ig .  leve l  0.0108 

Tota l  s 

578 (5  1 -0%) 

555 (49 0%) 

1 196 (53 7%) 

1031 (46.3%) 

2227 
Tota l  
Truck Involvement 1094 (1 00%) 11 33 (100%) 



TABLE 22 
l n j u r  i es  and Deaths by Cab S t y l e  i n  Western Regions (1976 BMCS Data) 

operate more i n  r u r a l  areas. Wi th in  s ing le -veh ic le  crashes, cabovers 

experience more r o l l o v e r s  and more run-of f - road accidents. Without a 

separate exposure measure i t  does not  seem poss ib le  t o  'determine which 

e f f e c t  i s  the stronger. 

Accepting the values i n  Table 13 as the most complete, however, the 

cabover design i s  associated w i t h  a 15% higher probabi 1 i t y  o f  d r i v e r  

i n j u r y  than i s  the convent ional.  While the  explanat ion o f  the 

d i f f e r e n c e  i s  not  simple, there i s  s u f f i c i e n t  data f o r  the f i n d i n g  t o  be 

s i g n i f i c a n t  i n  a ' s t a t i s t i c a l  sense. 

Conventional Cabover To ta l  

Truck Dr iver  Deaths and l n j u r  ies  

K i  1 l e d  o r  I n ju red  

Unin jured 

121 (30.3%) 

278 (69.7%) 

X a  = 5.273 d . f .  = 1 s i g .  leve l  0.0217 

Other Vehic le Deaths and I n j u r i e s  

305 (37 2%) 

515 (62.8%) 

426 (34 .g%) 

793 (65 1 %) 

K i  1 l ed  o r  In ju red  

Unin jured 

189 (47.4%) 

210 (52.6%) 

365 (44.5%) 

455 (55 5%) 

554 (45 4%) 

665 (54.6%) 

X a  = 0.772 d.f .  = 1 s i g .  l eve l  0.3797 

To ta l s  

Tota 1 s 

To ta l  
Truck Involvement 399 ( 1  00%) 820 (1 00%) 12 1 9 





2.3 Fa ta l  Accident Repor t ina  System Data 

The Fa ta l  Accident Repor t ing  System (FARS) i s  a nat ionwide ' da ta  

c o l l e c t i o n  program f o r  f a t a l  t r a f f i c  acc idents .  I t  i s  admin is tered by 

t he  U.S. Department o f  T ranspo r ta t i on  and de r i ves  i t s  s t r eng th  f rom the  

coopera t ion  o f  s t a t e  agencies, i n  most cases the the s t a t e  p o l i c e .  Each 

s t a t e  has a FARS ana l ys t  w i t h  access t o  p o l i c e  acc iden t  r epo r t s .  

D e t a i l s  may vary  f rom s t a t e  t o  s t a t e ,  b u t  u s u a l l y  t h i s  person i s  a s t a t e  

c i v i l  s e r v i c e  employee b u t  i s  supported by f ede ra l  funding. 

Fa ta l  acc idents  i n  the  s t a t e  a re  rou ted  t o  the  FARS ana lys t ,  who 

codes a n a t i o n a l l y  c o n s i s t e n t  s e t  o f  i n f o rma t i on  from the  a v a i l a b l e  

p o l i c e  r e p o r t  and o ther  records.  A t  l eng th  these data reach t h e  c e n t r a l  

FARS computer f i l e  a t  t he  U.S. DOT and become a v a i l a b l e  f o r  use i n  

comp i l i ng  nat ionwide f a t a l  acc iden t  s t a t i s t i c s .  

E f f o r t s  on another p r o j e c t  a t  H S R l  which used t he  F A R S  da ta  have 

proved i nva luab le  t o  t he  c u r r e n t  study. Since 1976, H S R l  has been 

engaged i n  a study of  a n t i - l o c k  systems on the  a i r  brakes o f  heavy 

t rucks .  P a r t  o f  t h i s  e f f o r t  has been d i r e c t e d  toward de te rmin ing  t he  

f a t a l  acc iden t  exper ience o f  these veh i c l es ,  us ing  t he  FARS f i l e .  Wi th  

the  h e l p  of the  c e n t r a l  FARS o f f i c e  and FARS ana lys ts  i n  most o f  the  

s ta tes ,  a copy of the  bas i c  p o l i c e  r e p o r t  was obta ined f o r  each f a t a l  

acc iden t  i n v o l v i n g  a late-model heavy t r u c k  i n  calendar years 1976-1978. 

Owners and/or d r i v e r s  o f  these t r ucks  were then contacted by telephone 

and asked t o  p rov ide  supplementary i n fo rma t i on  on the  t r uck  invo lved.  

Brake s t a t u s  was the  main concern o f  t h i s  in te rv iew,  b u t  i n f o rma t i on  on 

exposure ( l eng th  of t r i p ,  c a r r i e r  type, e tc . )  , and cab s t y l e  was a l s o  

obta ined.  



The subset of FARS-reported accidents addressed in this study is 

1976 and 1977 calendar year fatal accidents involving ai r-braked trucks 

and tractors with model years from 1974 through 1977. The file of 

telephone interviews contains 972 conventional s (45.9%) , 1103 cabovers 

(52.1%) , and 43 unknowns (2.0%) . Tab1 es 25-27 further descr i be the 

subset. 

Since the data are restricted to air-braked trucks, the majority of 

vehicles shown in Table 22 are tractors. These are more often cabovers 

than conventionals, with a strong bias toward cabovers when the tractor 

is pulling two trailers. More than four out of five of the straight 

trucks represented are conventionals. 

TABLE 23 
Vehicle Configuration by Cab Style (1976-77 FARS Data) 

Trucks Involved in Fatal Accidents 

Table 23 shows the truck's intended area of operation on the day of 

its accident. As in the BNCS data, the cabover is the cab design of 

choice for long hauls. Table 24 indicates that the cabover is also more 

3 8 

Tota 1 

241 (100%) 

I 9 (1 00%) 

50 (1 00%) 

1665 ( 1  00%) 

96 (1 00%) 

207 1 (1 00%) 

Cabover 

41 (17.0%) 

3 (15.8%) 

28 (56.0%) 

953 (57 2%) 

77 (80.2%) 

1 102 (53.2%) 

Straight Truck 

Straight Truck/ 
Full Trailer 

Bobtail Tractor 

Tractor/Serni 

Doub 1 es 

Total 
Truck Involvement 

1 

Conventional 

200 (83.0%) 

16 (84.2%) 

22 (44.0%) 

712 (42.8%) 

19 (19.8%) 

969 (46.8%) 



o f t e n  assoc ia ted  w i t h  an au tho r i zed  ( f o r  h i r e )  c a r r i e r  than a p r i v a t e  

c a r r i e r .  

TABLE 24 
T r i p  Length by Cab S t y l e  (1976-77 F A R S  Data) 

(1974-1977 A i  r -Braked Trucks l nvolved i n  Fa ta l  Crashes) 

TABLE 25 
C a r r i e r  Type by Cab S t y l e  (1976-77 FARS Data) 

(1974- 1977 A i  r -Braked Trucks l nvo lved i n F a t a l  Crashes) 

r 

Loca 1 

Less than 200 m i  1 es 

More than 200 mi 1 es 

T o t a l  
Truck lnvolvement 

l n j u r y  s e v e r i t y  f o r  t he  t r u c k  d r i v e r  i s  shown i n  Tables 26-28. 

Since t h i s  da ta  comes from the  FARS f i l e ,  a l l  o f  these acc idents  i n v o l v e  

a t  l e a s t  one death,  and those t h a t  were no t  f a t a l  f o r  t he  t r u c k  d r i v e r  

were f a t a l  f o r  someone e l se .  Whar these t ab les  show i s  t h a t ,  g i ven  a 

Convent ional  

288 (76.4%) 

38 1 (64.2%) 

285 (26.9%) 

954 (47.0%) 

P r i v a t e  

For H i  r e  

To ta l  
Truck Involvement 

Cabover 

89 (23.6%) 

2 12 (35.8%) 

774(73.1%) 

1075 (53 -0%) 

Convent ional  

518 (54.2%) 

442 (44.2%) 

960 (49.1 %) 

To ta l  

377 (1 00%) 

593 (1 00%) 

1058(100%) 

2029 (100%) 

Cabover 

438 (45.8%) 

559 (55.8%) 

997 (50 9%) 

To ta l  

956 (I 00%) 

1001 (100%) 

1957 (1 005) 



fatal accident, a truck driver is more likely to be killed in a cabover - 
than he is in a conventional. In all three tables, the percentage of 

fatalities among drivers of cabovers is higher than the percentage of 

cabovers in the entire file. 

TABLE 26 
Injury Severity of Truck Drivers 
by Cab Style (1976-77 FARS Data) 

The reported accident configuration is coded on eight levels, as 

shown in Table 29. (The "Other" category includes pedestrian 

accidents.) Single vehicle truck accidents shown here involve a 

fatality to a truck occupant, and a portion of the overrepresentation of 

cabovers in occupant fatalities results from their predominance in 

single-vehicle crashes. 

NO Injury 

Possible 

Mi nor 

Major 

Fatal 

Tota 1 
Truck Involvement 

2.3.1 Fatal Accident Reporting System Summary 

Analysis of driver injury and fatality statistics wholly within the 

FARS data presents the same limitations as were described in connection 

with the BMCS analysis. It is clear that drivers of cabovers are 

Conventional 

526 (50.5%) 

94 (47 . 5%) 
96 (45.7%) 

50 (34.2%) 

151 (40.5%) 

917 (46.6%) 

Cabover 

515 (49.5%) 

104 (52.5%) 

114 (54.3%) 

96 (65.8%) 

222 (59 -5%) 

1051 (53.4%) 

Total 

1041 (100%) 

198 (100%) 

210 (100%) 

146 (100%) 

373 (100%) 

1 968 (1 00%) 



TABLE 27 
l n j u r y  S e v e r i t y  o f  D r i v e r s  o f  S t r a i g h t  Trucks 

by Cab S t y l e  (1976-77 F A R S  ~ a t a )  

TABLE 28 
l n j u r y  S e v e r i t y  o f  D r i v e r s  o f  T r a c t o r s  

by Cab S t y l e  (1976-77 FARS Data) 

No I n j u r y  

Poss ib l e  

M i  nor 

Ma j or  

Fa ta l  

To ta l  
Truck Involvement 

f a t a l l y  i n j u r e d  more o f t e n  than t h e i r  conven t iona l  coun te rpar ts ,  g i ven  

an involvement i n  a f a t a l  acc iden t .  From t a b l e  25, t a k i n g  a l l  l a r g e  

Cabover 

19 (14.2%) 

4 (20.0%) 

1 (4.8%) 

2 (15.4%) 

6 (20.7%) 

32 (14.7%) 

Convent ional  

115 (85.8%) 

1 6 (80.0%) 

20 (95.2%) 

1 1 (84.6%) 

23 (79 3%) 

185 (85.3%) 

NO I n j u r y  

Poss ib le  

M i  nor 

Major 

Fa ta l  

To ta l  
Truck Involvement 

To ta l  

1 34  ( 100%) 

20 (100%) 

2 1 (1 00%) 

13 (1 00%) 

29 (100%) 

217 (100%) 

Convent ional  

40 1 (45.2%) 

78 (44.3%) 

76 (4 1 -3%) 

37 (28.9%) 

124 (36.6%) 

716 (41.7%) 

Cabover 

487 (54.8%) 

98 (55 7%) 

108 (58.7%) 

91 (71.1%) 

215 (63.4%) 

999 (58 3%) 

Tota 1 

888 (1 00%) 

176 (1 00%) 

184 (100%) 

128 (100%) 

339 (1 00%) 

1715(100%) 



TABLE 29 
Accident Conf igurat ion by Cab S t y l e  (1976-77 F A R S  Data) 

t rucks together,  the cabover occupant i s  a t  about a 28% greater  r i s k ;  

the corresponding f i g u r e  f o r  t r a c t o r s  alone (from Table 28) i s  24%. 

Table 30 shows the t o t a l  numbers o f  persons k i l l e d  by t h e i r  

l o c a t i o n  f o r  both s ing le -  and m u l t i - v e h i c l e  accidents i nvo l v ing  cabovers 

and convent ionals. I n  the f a t a l  acc ident  set ,  o f  course, there are  

r e l a t i v e l y  few non-truck occupants k i l l e d  ou ts ide  o f  the t ruck  i n  

s ing le -veh ic le  accidents. A more in fo rmat ive  comparison i s  the r e l a t i v e  

l i k e l i h o o d  o f  an in - t ruck  f a t a l i t y  i n  the m u l t i - v e h i c l e  accident group. 

I n  t a b l e  30 the number o f  t ruck  occupants k i l l e d  per f a t a l  crash i s  

greater  f o r  cabovers than f o r  conventionals--154 i n  142 s i n g l e  veh ic le  

S ing le  

Head-on 

Rear (other 
veh. i n t o  t ruck)  

Rear ( t ruck  
i n t o  other  veh.) 

Angle (other 
veh. i n t o  t ruck)  

Angle ( t ruck  
i n t o  other  veh .) 

Sideswipe 

Other 

Tota 1 
Truck Involvement 

Conventional 

88 (38.1 %) 

238 (47 3%) 

92 (48.4%) 

66 (38.2%) 

112(51.9%) 

20 1 (56.5%) 

37 (44.6%) 

83 (47.2%) 

917 (47.6%) 

Cabover 

143 (61 .g%) 

265 (52.7%) 

98 (5  1 -6%) 

107 (61 .a%) 

104 (48.1%) 

155 (43.5%) 

46 (55.4%) 

93 (52.8%) 

101 1 (52.4%) 

Tota l  

231 (100%) 

503 ( 1 00%) 

190 ( 1  00%) 

173 (1 00%) 

216 (100%) 

356 (1 00%) 

83 (100%) 

176(100%) 

1928 (1 00%) 



TABLE 30 

To ta l  F a t a l i t i e s  I n  and Out o f  the  Truck by Acc ident  Type 
(1976-1977 F A R S  Data) 

involvements.  Th i s  may r e s u l t  a t  l e a s t  i n  p a r t  from the  h igher  

occupancy r a t e  f o r  cabovers--observed i n  the  F A R S  f i l e  t o  be 1.26 

occupants per invo lved  cabover vs. 1.10 f o r  conven t iona ls .  

Acc ident  Type 

One Veh i c l e  
Acc i dent  

M u l t i - V e h i c l e  
Acc i dent  

A l l  Accidents 

Convent ional  

K i l l e d  
i n 

Truck 

154 

123 

2 7 7 

Cabover 

K i l l e d  
I n 

Truck 

8 4 

7 9 

153 

K i l l e d  
no t  i n  
Truck 

1 

967 

968 

Number 
o f  

Trucks 

142 

890 

1 032 

K i l l e d  
no t  i n  
Truck 

10 

876 

886 

Number 
o f 

Trucks 

86 

817 

903 





2.4 Truck lnven to ry  and Use Survey 

I n  1978 the Bureau o f  t he  Census o f  the Department o f  Commerce 

undertook a  n a t i o n a l  survey t o  determine t he  phys i ca l  and ope ra t i ona l  

c h a r a c t e r i s t i c s  o f  t he  c o u n t r y ' s  t r u c k  popu la t ion .  The da ta  c o l l e c t e d  

were sampled from the 1977 r e g i s t r a t i o n s ,  and d e t a i l s  o f  the  survey 

methodology can be found i n  t he  Bureau's r e p o r t . l l  These da ta  were 

analyzed t o  es t imate  exposure ( i n  terms o f  the  number o f  r e g i s t e r e d  

v e h i c l e  and t h e i r  mi leage) f o r  subsets comparable t o  those observed i n  

the  F A R S  data.  The es t imated  number o f  r e g i s t e r e d  v e h i c l e s  and t h e i r  

t o t a l  annual mi leage a re  shown i n  Table  31 f o r  a i r - b raked  t r ucks  o f  

model year 1974-1977. 

Table  31 

R e g i s t r a t i o n  and Mi leage Est imates f rom the  
Truck lnven to ry  and Use Survey 

1974-1977 Ai r -Braked Trucks 

The TIU survey v a r i a b l e s  a re  f a i r l y  d i r e c t l y  r e l a t e d  t o t h e  

i n f o r m a t i o n  repo r t ed  i n  the  BMCS MCS-50-T form. Wi th  some reserva t ions ,  

subsets o f  bo th  the  TIU and BMCS may be i d e n t i f i e d  which a re  d i r e c t l y  

comparable, and t h i s  o f f e r s  t he  p o s s i b i l i t y  of making acc iden t  r a t e  

computat ions w i t h  the  BMCS da ta .  

s 

Reg is te red  Veh ic les  

T o t a l  M i l e s  Trave led 

"1977 Census o f  T ranspo r t a t i on ,  Truck lnven to ry  and Use Survey, TC77- 
T-52, Government P r i n t i n g  O f f i c e ,  Washington, O.C.  20402. 

Convent ional  

264,497 

1 1'.263x109 

Cabover 

156,074 

1 1  .913x109 



Such computat ions a re  shown and discussed i n  t he  nex t  s e c t i o n  (2.5) 

o f  t h i s  r e p o r t .  

2.5 Computation o f  Accident and F a t a l i t y  Rates 

The comparison o f  i n j u r i e s  o r  f a t a 1 i t i . e ~  assoc ia ted  w i t h  t he  two 

cab s t y l e s  under cons ide ra t i on  i s  n o t  s t r a i g h t f o r w a r d  when us i ng  the  

acc iden t  da ta  se t s  alone. As noted above, the  BMCS acc iden t  records 

c o n s i s t  p r i m a r i l y  o f  crashes i n v o l v i n g  i n j u r y  t o  someone. The 

observa t ion  t h a t  one cab s t y l e  e x h i b i t s  a  h igher  d r i v e r  i n j u r y  r a t e  than 

another ( the  " r a te "  be ing  computed by d i v i d i n g  the  number o f  i n j u r e d  

d r i v e r s  by BMCS-reported crashes f o r  t h a t  group) cou ld  be exp la ined  by 

e i t h e r  (1) a  g rea te r  p ropens i t y  f o r  i n j u r y  assoc ia ted  w i t h  t h a t  cab 

s t y l e  o r  (2) a  lower p ropens i t y  f o r  t h a t  cab s t y l e  t o  cause i n j u r y  t o  a  

s t r uck  v e h i c l e .  I t  i s  no t  d i f f i c u l t  t o  b e l i e v e  t h a t  bo th  o f  these 

exp lana t ions  a re  t r u e .  The same k i n d  o f  argument ho lds f o r  a n a l y s i s  

complete ly  w i t h i n  the f a t a l  acc iden t  popu la t i on  (FARS). 

For s i n g l e - v e h i c l e  crashes i n  e i t h e r  t he  BMCS o r  F A R S  records such 

i n t e r n a l  comparisons a re  n o t  ve r y  h e l p f u l ,  s i nce  i n  e s s e n t i a l l y  every 

crash some t r u c k  occupant was k i l l e d  o r  i n j u r e d .  What i s  needed i s  some 

independent measure o f  exposure t o  r i s k .  Wi th  some l i m i t a t i o n s  t o  be 

discussed, t h e  Truck Inven to ry  and Use Survey p rov ides  t h i s .  

I n  t h e  BMCS da ta  used f o r  t h i s  study, cab s t y l e  was i d e n t i f i e d  by a  

manual rev iew o f  t he  " t r uck  type" e n t r i e s  i n  t h e  f i l e .  I t  i s  known t h a t  

t he  BMCS da ta  a re  r e l a t i v e l y  incomplete f o r  c e r t a i n  c lasses  o f  t r ucks  

(or c a r r i e r s ) - - t h e  acc iden t  f i l e  con ta i n i ng  o n l y  about 20% " p r i v a t e "  

v e h i c l e s  as compared w i t h  t h e i r  be ing  about 50% o f  the  r e g i s t r a t i o n  

popu la t ion .  BMCS may be expected t o  be r e l a t i v e l y  more complete f o r  



Author ized C a r r i e r s ,  and i t  i s  t h i s  subset which was chosen f o r  

comparison w i t h  the  exposure se t .  

Whi le the  F A R S  da ta  se ts  c o n s t i t u t e  a  nea r l y  complete se t  o f  t r uck  

f a t a l  acc idents ,  cab s t y l e  has been i d e n t i f i e d  w e l l  on l y  f o r  1974 and 

l a t e r  a i r - b raked  veh i c l es .  Th i s  subset inc ludes  bo th  s t r a i g h t  t r ucks  

and combinat ion veh i c l es ,  b u t  i s  more complete f o r  t he  l a t t e r .  Thus f o r  

t he  comparisons w i t h  exposure records ,  a  subgroup c o n s i s t i n g  o f  

combinat ion v e h i c l e s  o f  1974-77 model year i n  non- local  se r v i ce  was 

considered, 

S u f f i c i e n t  d e t a i l  was present ,  then, i n  these t h ree  da ta  sets- - the 

F A R S ,  t he  BMCS, and the  TIU, t o  develop r e l a t i v e l y  l a rge  subgroups which 

were compared by cab s t y l e .  The BMCS a n a l y s i s  i s  presented f i r s t .  

For the  BMCS da ta  discussed i n  s e c t i o n  2.2, cab s t y l e  was 

i d e n t i f i e d  by manual ly i n s e r t i n g  app rop r i a t e  codes on the  bas i s  o f  the 

make and model des igna t ions  recorded. For t he  acc ident  f i l e s  cover ing  

calendar years 1976 and 1977, 58.4% o f  .the t r ucks  were assigned a  

cabs t y l e  des igna t ion .  Assuming t h a t  t he  group w i t h  m iss ing  data on cab 

s t y l e  i s  d i s t r i b u t e d  i n  t he  same manner as i n  the  known group, t he  

number o f  involvements r epo r t ed  has been increased by the  f a c t o r  

1/0.584. Since t h i s  i s  a  two-year acc iden t  f i l e ,  the  e n t r i e s  a re  

f u r t h e r  d i v i d e d  by 2  t o  es t imate  a  one-year s t a t i s t i c .  Th i s  p rov ides  an 

es t imate  o f  involvements ( a t  a  l e v e l  which would be repo r t ed  t o  BMCS) o f  

combinat ion v e h i c l e s  i n  o the r - t han - l oca l  s e r v i c e  by au tho r i zed  c a r r i e r s  

over a  one-year per iod ,  and i s  shown as t he  f i r s t  l i n e  i n  Table  32. 

The second l i n e  presents  an es t imate  o f  the number o f  i n j u r e d  

d r i v e r s  f o r  a  one-year per iod ,  and t he  t h i r d  l i n e  the  number o f  f a t a l l y  

i n j u r e d d r i v e r s .  L ines 4 and 5 p resen t  t he  est imated number o f  



TABLE 32 

Accident, Injury, Fatality, and Exposure Counts 
BMCS and TIU for Authorized Carriers, Non-Local, Combination Vehicles 

registered vehicles and vehicle miles traveled for the comparable 

populations taken from the TIU survey. The last three entries 

constitute the computed rates--involvements, driver injuries, and driver 

deaths, each per 100 million miles traveled. 

Some further limitations of the comparison must be noted. The BMCS 

nominally requires reports from all authorized carriers in interstate 

service, and the subset chosen was intended to include those. In a 

study comparing BMCS and FARS fatal accident counts1' it was learned 

that (for all large truck accidents) BMCS reports about half as many as 

FARS. A portion of the missing data may be explained by accidents 

Cabover 

4305 

1385 

8 5 

122,910 

101 .2x108 

42.6 

13.7 

0.84 

l tem 

involvements . . . . . . 
Driver Injuries . . . . . 
Driver Fatalities . . . . 
Registered Vehicles . , . 
Vehicle Miles Traveled . 
Involvements per 10' Mile 

Injuries per 10' Mile . . 
Fatalities per 1 0 V i l e  . 

12Green, J. A., Gimotty, P.  A., and Compton, C. P, FARS/BMCS Accident 
File Merge and Analysis, Final Report. HSRI, September 1979. 39 pages. - 
Report Number UM-HSRI-79-54. Sponsored by National Highway Traffic 

Conventional 

3325 

924 

4 8 

82,348 

58.3~108 

57.1 

15.9 

0.82 

safety Administration, Contract No. NHTSA-9-6441. 



i n v o l v i n g  n o n - i n t e r s t a t e  c a r r i e r s  (who do no t  o r d i n a r i l y  r e p o r t  t o  BMCS, 

b u t  do appear i n  the  F A R S  census) , and a  p a r t  o f  i t may be exp la i ned  by 

au tho r i zed  c a r r i e r s  who somehow have f a i l e d  t o  r e p o r t .  I f  these a re  

e q u a l l y  d i v i ded ,  the  f a t a l i t y  r a t e s  shown migh t  be increased by a  f a c t o r  

o f  about 1.5, b u t  the  j u s t i f i c a t i o n  f o r  a  p a r t i c u l a r  m u l t i p l i e r  i s  so 

weak t h a t  i t  seems more app rop r i a t e  t o  leave the  numbers i n  t he  t a b l e  

and o f f e r  t h i s  comment, 

Us ing t he  method and t he  da ta  shown, then, t he  f a t a l i t y  r a t e  (per 

m i l e  t r a v e l e d  by au tho r i zed  combinat ion v e h i c l e s  i n  o the r - t han - l oca l  

se rv ice )  i s  nea r l y  the same f o r  t he  two cab types. The es t imated  i n j u r y  

r a t e  f o r  d r i v e r s  o f  cabovers i s  about 14% lower than f o r  d r i v e r s  o f  

conven t iona ls  i n  t h i s  da ta  se t .  

F A R S  and TIU 

A s i m i l a r  comparison may be made between t h e  FARS r eco rd  and the  

TIU subset. I n  t h i s  case the  da ta  a re  l i m i t e d  t o  1974-77 model year 

v e h i c l e s  ( those f o r  which cab s t y l e  was determined i n  t he  i n t e r v i e w s ) ,  

f o r  combinat ion veh i c l es  i n  o the r - t han - l oca l  se r v i ce ,  b u t  i n c l u d i n g  bo th  

p r i v a t e  and au thor i zed  c a r r i e r s .  Again t he  acc i den t  da ta  were a v a i l a b l e  

f o r  a  two-year per iod ,  and t he  numbers shown i n  Table  33 have been 

computed f o r  a  one-year pe r i od .  The number o f  r e g i s t e r e d  v e h i c l e s  (and 

t h e i r  m i  l es )  have been reduced from the  1977 (TIU) es t imate  by 17.7% t o  

account f o r  t he  1976 and 1977 v e h i c l e s  be ing  in t roduced  over t he  

comparison per iod .  

I n  t he  F A R S  p resen ta t i on  cabovers e x h i b i t  b o t h  a  h igher  f a t a l  

acc i den t  involvement r a t e  and a  h igher  f a t a l i t y  r a te - - t he  combinat ion 

i n d i c a t i n g  approx imate ly  a  30% h igher  d r i v e r  f a t a l  i t y  r a t e  (g iven an 

acc iden t )  . 



TABLE 33 

Accident, Injury, Fatality, and Exposure Counts 
FARS and TIU for 1974-77 Combination Vehicles, Non-Local, A l l  Carriers 

Discussion 

The differences between the BMCSITI U and FARS/TI U results are 

obvious. The reasons for such differences are not. The relatively 

large proportion of missing data on cab style identification in both the 

BMCS recodes and the FARS interviews suggests that there may be bias in 

either or both of these. While the injury and fatality rates in the 

BMCS were relatively invariant across many accident characteristics 

studied, there may be other characteristics which cannot be observed in 

the present data. For example, accident involvement rate is a strong 

function of road class--interstates having (for large trucks) perhaps 

one-third the fatal accident rate of two-lane rural roads. It seems 

possible that miles traveled on these two classes of roads might be 

different for the two cab styles, but data are not available in the 

exposure set to determine this. There may be significant differences in 

the driver characteristics for authorized vs. private carriers, or in 

Cabover 

845 

140 

96,344 

8.96~108 

94 3 

1.56 

l tem 

Fatal Involvements . . . 
Driver Fatalities . . . . 
Registered Vehicles . . . 
Vehicle Miles Traveled . 
involvements per 10' Mile 

Fatalities per 10' Mile . 

Conventional 

50 3 

64 

80,138 

5.86~10~ 

85.8 

1 .Og 



the t ime o f  day f o r  t r a v e l  by c a r r i e r  type, e t c .  A t  any r a t e ,  the F A R S /  

T I U  ana l ys i s  i n d i c a t e s  t h a t  the  cabover designs a re  bo th  more l i k e l y  t o  

be invo lved i n  f a t a l  acc idents  (per m i  l e  t r ave led ) ,  and more 1 i k e l y  t o  

i nvo l ve  a  f a t a l  i n j u r y  t o  t h e i r  d r i v e r s ,  g i ven  a  crash. 





Sect ion  3: SUMMARY AND CONCLUSIONS 

The purpose o f  t h i s  s tudy was t o  ga in  an unders tanding o f  any 

d i f f e r e n c e s  i n  acc iden t ,  i n j u r y ,  o r  f a t a l i t y  r a t e s  assoc ia ted  w i t h  the  

s t y l e  o f  cab employed i n  commercial veh i c l es .  Cab s t y l e s  may be de f i ned  

i n  v a r i o u s  ways, and the  d e t a i l e d  c l a s s i f i c a t i o n  as o f f e r e d  i n  the  Truck 

Inven to ry  and Use Survey 1 i s t s :  (1) Cab Forward o f  Engine, ( 2 )  Cab Over 

Eng i ne, (3) Shor t  Hood Convent i ona 1 , (4) Med i um Hood Convent i ona 1 , (5) 

Long Hood Conventional , and (6) a  f i n a l  "o ther "  category .  Whi l e  t he re  

may be s i g n i f i c a n t  acc iden t  and i n j u r y  d i f f e r e n c e s  among a l l  o f  these, 

t he  a v a i l a b l e  acc iden t  da ta  cou ld  no t  p rov i de  the  d e t a i l  necessary t o  

make such comparisons. I n  t h i s  r e p o r t  comparisons a re  made between the 

Cabover Engine Group, and the  Conventional ( shor t ,  medium, and long 

together)  . Indeed, t h e r e  a re  v a r i e t i e s  o f  Cabover (of  d i f f e r e n t  

lengths,  w i t h  and w i t h o u t  s leeper compartment), bu t  they have a l l  been 

grouped toge ther  i n  the comparisons made i n  t h i s  r e p o r t .  

Two somewhat d i f f e r e n t  methods o f  ana l ys i s  were used i n  t h i s  study. 

The f i r s t  i nvo lved  ope ra t i ng  complete ly  w i t h i n  an acc iden t  data se t ,  and 

making comparisons between the two cab c lasses  such as i n j u r i e s  per 

acc iden t ,  f a t a l i t i e s  per f a t a l  involvement, e t c .  What r e s u l t e d  m igh t  be 

thought o f  as a  r a t e ,  b u t  the  i n t e r p r e t a t i o n  o f  the  s t a t i s t i c  i s  no t  

always s t r a i g h t f o r w a r d .  The second method invo lved  computing a r a t e  

w i t h  acc iden ts ,  i n j u r i e s ,  o r  f a t a l i t i e s  ( f rom an acc iden t  da ta  set )  i n  

the numerator, and r e g i s t e r e d  v e h i c l e  counts o r  m i l e s  t r a v e l e d  (from a 

separate  exposure da ta  se t )  i n  t he  denominator. Th i s  produced a more 

unders tandable  s t a t i s t i c ,  b u t  i t s  a p p l i c a b i l i t y  i s  l i m i t e d  t o  the 

subsets o f  the  acc iden t  and exposure f i l e s  t h a t  can be considered 

common. 



There a r e  many p o i n t s  o f  u n c e r t a i n t y  i n  t he  da ta  presented i n  t he  

r e p o r t .  Except f o r  the  TIU survey, t he  d i f f e r e n t i a t i o n  o f  Cabovers and 

Convent ionals had t o  be a r r i v e d  a t  i n d i r e c t l y - - b y  i n t e r p r e t a t i o n  o f  a  

Veh ic le  I d e n t i f i c a t i o n  Number, o r  by  i n t e rp re ta t ' i on  o f  d e s c r i p t i v e  make 

and model i n f o rma t i on .  I n  a l l  o f  the  acc iden t  f i l e s  a  moderate 

p r o p o r t i o n  o f  the  t r ucks  cou ld  n o t  be decoded f o r  cab s t y l e ,  and t h e r e  

i s  always a  p o s s i b i l i t y  o f  b i a s  i n  t he  m iss ing  data.  The analyses 

proceeded by gene ra l l y  assuming t h a t  such b i a s  i s  smal l  and may be 

neglected.  Where p o s s i b l e  these u n c e r t a i n t i e s  have been noted i n  t he  

t e x t .  

Comparisons Made W i t h i n  t he  Accident Data 

I n j u r i e s  and f a t a l i t i e s  per r epo r t ed  acc iden t  have been computed 

f o r  a  s e t  o f  urban acc iden ts  (Denver) , an e n t i  r e  s t a t e  (Washington) , and 

f o r  the  BMCS and F A R S  da ta  sets .  

I n  t he  urban data,  about 75 percent  o f  the  t r ucks  i n  acc iden ts  were 

o f  convent iona l  cab s t y l e ,  b u t  t he  numbers o f  i n j u r i e s  per crash were 

no t  s i g n i f i c a n t l y  d i f f e r e n t ,  e i t h e r  f o r  t he  t r u c k  d r i v e r  o r  f o r  t he  

occupants o f  v e h i c l e s  i n  c o l l i s i o n  w i t h  t r ucks .  

I n  the  s ta tew ide  data,  t h e  numbers o f  Cabovers and Convent ionals 

were approx imate ly  equal .  F a t a l i t y  and i n j u r y  " ra tes"  ' ( i  .e., per 

r epo r t ed  acc ident )  were s l i g h t l y  h igher  f o r  Cabovers, b u t  w i t h  t h e  da ta  

a v a i l a b l e  no t  s i g n i f i c a n t  a t  the  5 percen t  l e v e l .  

I n  t h e  BMCS data, the  p r o b a b i l i t y  o f  a  f a t a l i t y  per r epo r t ed  crash 

was s l i g h t l y  h igher  f o r  cabovers, b u t  n o t  s i g n i f i c a n t l y  so i n  a  c h i -  

square t e s t .  The probabi  1 i t y  o f  i n j u r y ,  however, was about 15% g rea te r  

i n  a  cabover than i n  a  convent iona l  (g iven a  BMCS-reported c rash) .  The 

p r o b a b i l i t y  o f  i n j u r y  t o  t he  d r i v e r  o f  t h e  v e h i c l e  s t r uck  by (or 



s t r i k i n g )  t h e  t r u c k  was about 16 percen t  g rea te r  i n  a  c rash  w i t h  a  

Convent iona l .  The d i f f e r e n c e s  i n  i n j u r y  r a t e s  were s t a t i s t i c a l l y  

s i g n i f i c a n t .  

Using t he  BMCS data as a  source o f  exposure in fo rmat ion ,  i t  i s  

c l e a r  t h a t  t r ucks  hav ing the  two d i f f e r e n t  cab s t y l e s  opera te  under 

markedly d i f f e r e n t  environments, and have d i f f e r e n t  k inds  o f  acc idents .  

However, analyses o f  the  BMCS data  l ed  t o  the  conc lus ion  t h a t  t he  

d i f f e r e n c e s  i n  i n j u r y  r a t e s  f o r  the  two cab s t y l e s  a re  r e l a t i v e l y  

cons tan t  across such o ther  dimensions as r e g i o n  o f  t he  coun t ry ,  type o f  

cargo, e t c .  

W i t h i n  the FARS data,  t he  cabover e x h i b i t s  a  28 percen t  h igher  

p r o b a b i l i t y  o f  a  d r i v e r  f a t a l i t y ,  g i ven  a  f a t a l  acc iden t .  I t  can be seen 

i n  t he  FARS data  t h a t  Cabovers have a  h igher  p r o p o r t i o n  o f  s i n g l e -  

v e h i c l e  acc iden ts  and more r o l l o v e r s ,  and t h a t  these may p a r t i a l l y  

e x p l a i n  the  d i f f e r e n c e .  The comparisons w i t h i n  FARS were l i m i t e d  t o  

v e h i c l e s  i n  over- the-road ( i .e . ,  no t  l o c a l )  s e r v i c e  i n  o rder  t o  cons ider  

t he  two types i n  as s i m i l a r  an environment as poss ib l e .  When 

cons ide r i ng  a l l  occupants i n  t he  t r u c k  (passengers as we1 1 as d r i v e r s )  , 

the  cabover has an even h igher  f a t a l i t y  r a t e ;  b u t  t h i s  may be exp la ined  

by the  h igher  occupancy r a t e  f o r  t he  cabovers. 

FARS data,  too,  were used t o  es t ima te  exposure o f  the  two cab 

c lasses .  W i t h i n  t he  subset analyzed, Cabovers had more long t r i p s  

(g rea te r  than 200 m i l e s ) ,  were i nvo l ved  i n  more s i n g l e - v e h i c l e  

acc iden ts ,  and were more 1 i k e l y  t o  be a  common (as opposed t o  p r i v a t e )  

c a r r i e r .  A t  l e a s t  the  f i r s t  two o f  these cou ld  e x p l a i n  a  p o r t i o n  o f  

t h e i r  h igher  f a t a l i t y  r a t e .  



Comparisons Made lncludina Accident and Exposure Data 

Using the Truck Inventory and Use Survey to estimate truck 

registrations and miles traveled, the BHCS accident data show little 

difference between the two cab styles with regard to injuries or 

fatalities per mile traveled, The subset analyzed in these data 

includes Authorized Carriers in non-local service (in order to make the 

accident and exposure data most comparable) . 
FARS data in conjunction with the TIU data indicate, however, a 

driver fatality rate about 43 percent higher for the cabover designs 

(per mile traveled) and fatal accident involvement rate about 10 percent 

higher. Both the FARS and the TlU data indicate that the cabover 

exposure is different, involving more long range operation, and probably 

more.operation on higher-speed roads. The detail available in the TIU 

does not permit a separate analysis by road class, however, and it has 

not been possible to ascribe a certain percentage of the difference in 

fatality rates to that factor. It seems likely, however, that taking 

such environmental factors into account would make the observed 

difference smaller. 

Driver fatality rates shown in Section 2.5 were computed using the 

TIU mileage estimates. These are, respectively, 1.56 and 1.09 

fatalities per 10' miles traveled for cabovers and for conventionals. 

There is some question about the absolute estimates of miles traveled 

from the TlU data, stemming mainly from a comparison of total 

combination vehicle miles in TIU for 1977 of about 40 x 10' miles vs. an 

FHWA estimate of 61 x 10' miles. If the FHWA estimate were used, the 

fatality rates would drop to 1.02 and 0.71. Compared with the passenger 

car fatality rate more than 2 per 10' miles, both cab styles might be 



viewed as relatively safe, even using the higher of the two 

computations. 

Conclusion 

From the BMCS/TIU comparison, then, considering only authorized 

carriers, the two cabstyles exhibit very similar injury and fatality 

rates. From the FARS/TIU comparison, considering all long-range 

operations (private as well as authorized), the fatalisty rate is higher 

- 
for the cabover style. 

There is certainly room for argument about these findings. Bias in 

the missing data, faults in matching the exposure and accident sets, 

unknown variations in driver characteristics, unknown effects of 

differences in travel by road class--all of these probably have some 

effect. Young drivers, for example, may be expected to have a lower 

probability of fatality of serious injury (given a crash) than older 

drivers, but a greater chance of involvement in a serious accident. 

This analysis, of course, has been restricted to a statistical 

presentation of accident and fatality involvements, and has not 

considered the actual mechanisms of injury. In a review of in-depth 

truck accident investigations occupant ejection was identified as a 

principal cause of fatal injury, and a panel judgment suggests that the 

majority of these (ejection) fatalities might have been prevented by 

proper wearing of restraints.13 In these in-depth investigations 

ejections were twice as frequent for cabover occupants as compared with 

occupants of conventional cab designs. These in-depth data are too 

sparse to permit a complete multivariate analysis, but it is likely that 

''Wolf, B. G. et al, Occupant Survivability in Large Truck Crashes, 
HSRI, University of Michigan (to be published). 



other fac tors  (such as the tendency f o r  conventionals t o  operate more 

o f ten  i n  urban areas) also i n t e r a c t  w i th  t h i s .  



A P P E N D I C E S  





APPENDIX A 
VINis f o r  Cabovers and Convent ionals13 

CHEVROLET and GMC 
(Second Character) 

Conventional = C ,  H, J, M 
Cabover = D ,  F ,  L, T, U, W 

D I A M O N D  RE0 
(F i r s t  Three Characters) 

Conventional = DRB, DRE 
Cabover = DRH 

DODGE - 
(F i r s t  Character) 

Conventional = D ,  H, J, N, R, W 
Cabover = L, U 

F O R D  - 
(F i r s t  Character) 

Conventional = F ,  L, N, R, S, U, V, W, X,  Y 
Cabover = c ,  Q, z 

FREIGHTLINER 
(Second Character) 

Conventional = B 
Cabover = A 

INTERNATIONAL 
(F i r s t  Three Characters) 

Conventional = D05, D06, 012, D 1 3 ,  020, 021, 030, 
D 3 1 ,  D32, D A l ,  D F l ,  DR1 ,  D X I ,  DA2, 
DF2, DG2, 8-any-any 

Cabover = D10, D l  1 ,  023, D35, E-any-any 
KENWORTH 

(F i r s t  Character) 
Conventional = 1 ,  W 
Cabover = 2, K 

MACK - 
(F i r s t  Character) 

Conventional = D ,  R, U 
Cabover = F ,  M, W 

PETERB I LT 
These VIN's  c a r r y  no d e s c r i p t i v e  data.  

WH l TE - 
(F i r s t  Character) 

Conventional = A, 8, C,  F ,  G, H,  4, 5 ,  6 
Cabover = E ,  1 ,  M, 2, 3 

13The source f o r  most o f  these codes was the  Commercial Veh ic le  
I d e n t i f i c a t i o n  Manual, 2nd ed., pub l i shed  by the  Nat iona l  Automobile 
T h e f t  Bureau, Jer icho NY, 1978. Some supplementary i n f o rma t i on  was 
obta ined from o ther  publ ished sources and the  t r u c k  manufacturers 
themselves. 





A P P E N D I X  B 





-- 
U.S. OECARTMENT o r  TRANSPORTATION r FEDERAL HIGHWAY ADMINISTRATION 

~ U R E A U  OF MOTOR CARRIER U F ~  MOTOR CARRIER ACCIDENT REPORT 
Original and two copies of MCS 50-T shall be filed with the Director, Regional Motor Carrier Safety Office, FHWA, as 
recruired by 394.9. CODY shall be retained in carrier's file. Circle o r  ( X )  a~oroo r i a te  boxes below. 

3, Type of carrier [Bj Private, Employer ID No. CC authorized, Other (Specify) 
(51-66) (IRS), MC - Employer ID No. (IRS) 

. - - .  a ,  . 

4. Type of trip (81 Over-the.road 
(67) 

1. Narne of carrier (Corporate business name) 
(7-21) 

Local pick-up and delivery operation 

2 Principal Address (Street and no., City, State, ZIP Code.) 
(22-50) 

5. Place acc~dent occurred (Nearest Town or City, State) 
( ~ 7 8 )  

6. Street or h~ghway (Route or Name) 
(7-16) 

5A. Type of district 
(79) [81 Resident~al 1 Fi:Arily business 

6A. Location if off highway 
(1 7-26) 

I 

1lE. Hours actually driving since last period of 8 consecutive hours off duty 
5 hn. 7 hrs. m 9 hn.  [91 11-12 hn. 

(18) [B) 2 hrs. (18 4 he.  (D 6 hrs. 8 hrs, 10 hrs. (D Not applicable 

(4S57) (Eil Ran off road Separation of units a Cargo shift 

1OE. If not prlmsry event, did accldent result In Spillage of hezardou8 cargo 1 n~ B Spillage of non-hazardous cargo 
(58) Not applicable Explosion 

11. DRIVER INFOfiMATlON 

11F. Estimated hours of driving for entire trip or portion of trip, since last period of Sconsecutive hours off duty I B l h r .  a 3 h o .  (D 5 hrs. [GJ 7 hn. 9 hrs. [FJ 11-12 hrs. 
(19) [B1 2 hrs. [IB 4 hn. - -.- IE] 6 hrs. (B) 8 hrs. a] lo hrs. Not applicable 1 

7. Day of weak @ M (Hj T [D W 

( E I F  as [c i ls  
1271 

10. ACCIDENT TYPE (Primary Event) 
10A. Collision (Check appropriate box) 
(36) [Bl Not applicable Collision with moving object E(3 Collision with fixed or parked object 

' 10B. Collision (Check other object i&olved) 
(37-45) Not applicable Pedestrian [D Animal 

[ID Commercial truck [El Bus Motorcycle 
153 Fixed object 10 Train Other (Specify) 
[151 Automobile Bicyclist 

10C. Collision with another vehicl-Accident Classification (Check appropriate box) z u  not applicable 
(4W8) VEHICLES ACTION (46-18) VWICUS ACTION 

1lA. Name of your driver 
(5S72) 

11G. Condition of driver 
[B1 Apparently normal Had been drinking Medical waiver I (20-28) 18] Sick Dozed at wheel Other (Specify) -- --- - 

11H. Date of last medical certificate (29-34) .---.. / .---.. / .-.... 
Y 

form MCS 50-T (Prope~~Carrying) (Rev. 8-72) Prrvlous cditiolir of this form are obsolrtr 
(over) 

8. Date accident occurred / 9. Time accident occurred (Military time to 

.-.....--I......-..-.I.-..--.--- nearest hour) 
12U43) 

Intersection 
Passing 
Changing Lanes 
Sideswip4--Opporlte Dlrtction .- - 
Head-on--Crossed lnt~0ppor lng Lane 
Sklddlng 
Vehicle Out.0f.Control 
RolleAway 

f. 
Uncontrolled Railroad Crossing 

110. H w  long employed as your dr!ver (To nearest year) 

115. Age 
(7S74) 

11C. Social Securlty No. 
(7-15) ..... ... .. . .. ../. ... .../.. . .... .. .. .. 

Strlp or Private Drlvo 

Slowing--Stopping 
Stopped 
Parked 
Rearmend 
Backlng 
Making Right Turn 
Making Left Turn 

1 2 3  

-' - 

Other (Speclly) - 
100, Non-collision (Check primary event) Jackknife [El Fire Other (Specify) 

1II) Not applicable Overturn fl Loss or spillage of cargo -1 

L ~ 

M 
t'i 
0 
P 
Q 
R 

H 

A -' 
B 

s 

u ,  
V 

c '  
0 
E 
F 
G 

_ 

-- 

- ' 

-- 

1 2 3  

Making U-Turn 
- 1 -  

2- 
R-1 

Proceeding Straight 
Merging 
Entering Traffic From Shoulder, Median, Pl l rk ln~ 
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