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SUMMARY 

The r e s u l t s  o f  t h i s  p r e l i m i n a r y  rev iew  i n d i c a t e  t h a t  t he  p r o p o r t i o n  

o f  heavy- t ruck  occupant f a t a l i t i e s  assoc ia ted  w i t h  r o l l o v e r  and/or 

e j e c t i o n  i s  about  double t h a t  f o r  f a t a l l y  i n j u r e d  occupants o f  passenger 

ca rs .  For those cases i n v o l v i n g  e j e c t i o n ,  t h e  rev iew  panel f e l t  t h a t  

r e s t r a i n t  use would be e f f e c t i v e  i n  improv ing the  chances o f  s u r v i v a l .  

For example, 53 percent  o f  t h e  rev iew  panel responses i n d i c a t e d  a  60 

pe rcen t  o r  g r e a t e r  chance o f  s u r v i v a l  f o r  l a p  b e l t  use i n  cases 

i n v o l v i n g  e j e c t i o n  and 6 3  percen t  o f  t h e  responses i n d i c a t e d  a  60 

pe rcen t  o r  g r e a t e r  chance o f  s u r v i v a l  f o r  l a p  and shoulder b e l t  use. 

However, t h e  es t ima ted  e f f e c t i v e n e s s  o f  r e s t r a i n t s  was much lower f o r  

f a t a l i t i e s  n o t  i n v o l v i n g  e j e c t i o n .  Only 10 pe rcen t  o f  t he  responses 

i n d i c a t e d  a  60 pe rcen t  o r  g r e a t e r  chance o f  s u r v i v a l  w i t h  l a p  be1 t use 

and 1 7  pe rcen t  o f  t h e  responses i n d i c a t e d  a  60 pe rcen t  o r  g r e a t e r  chance 

o f  s u r v i v a l  f o r  l a p  and shou lder  b e l t  use. I n  genera l ,  t h e  f a t a l i t i e s  

n o t  i n v o l v i n g  e j e c t i o n  f r e q u e n t l y  i n v o l v e d  s u b s t a n t i a l  damage t o  the  

passenger compartment. 

A r e v i e w  o f  t h e  p r o p o r t i o n  o f  e j e c t i o n s  by model year i n d i c a t e d  

t h a t  1972 model year and newer heavy t r u c k s  have about  20 pe rcen t  fewer 

e j e c t i o n s .  E j e c t i o n  th rough t h e  doors was reduced by 80 p e r c e n t .  T h i s  

d i  f f e r e n c e  seems t o  r e f l e c t  t h e  e f f e c t i v e n e s s  o f  FMVSS 206, which 

r e q u i r e d  s t r o n g e r  door l a t c h e s .  



1 . l  NTRODUCT l ON 

T h i s  r e p o r t  rev iews t h e  p o t e n t i a l  f o r  s u r v i v a l  among occupants o f  

heavy t r u c k s  (combinat ion  v e h i c l e s  and s i n g l e - u n i t  t r u c k s  h a v i n g  a  Gross 

V e h i c l e  Weight g r e a t e r  t han  26,000 pounds) i n  highway c rashes.  I n  1979, 

t h e  N a t i o n a l  Highway T r a f f i c  S a f e t y  A d m i n i s t r a t i o n  (NHTSA) F a t a l  

Acc iden t  R e p o r t i n g  System (FARS) recorded approximate1 y  1100 heavy- t ruck  

occupant  f a t a l i t i e s ,  More than  t w o - t h i r d s  o f  these f a t a l i t i e s  were 

a s s o c i a t e d  wi t h  r o l  l ove r  and/or e j e c t  ion .  By comparison, r o l  l o v e r  and/ 

o r  e j e c t i o n  were assoc ia ted  w i t h  o n l y  about  o n e - t h i r d  o f  a l l  passenger- 

car  occupant  f a t a l i t i e s .  Tab les  1 and 2 show t h e  one-year t o t a l s  o f  

occupant  f a t a l i t i e s  i n v o l v i n g  r o l l o v e r  and e j e c t i o n  f o r  passenger c a r s  

and heavy t r u c k s ,  r e s p e c t i v e l y ,  as d e r i v e d  f rom t h e  1979 NHTSA F A R S  

f i  l e .  

TABLE 1 

Passenger-Car Occupant F a t a l i t i e s  I n v o l v i n g  
R o l l o v e r  o r  E j e c t i o n  

1979 F A R S  

T o t a  1 

N % 

5950 21.7 

2  1208 77 05 

200 0.7 

27358 100.0 

E j e c t i o n  

Yes 

N o  

Unknown 

To ta  1 

Rol l o v e r  

Yes N o  

N % N % 

3333 12.2 2617 9.6 

2  9 7 2  10.9 18236 66.7 

4  3 0.2 157 0.6 

6348 23.2 21010 76.8 



TABLE 2 

Heavy-Truck Occupant F a t a l i t i e s  I n v o l v i n g  
R o l l o v e r  o r  E j e c t i o n  

1979 F A R S  

1 Unknown 1 0.3 481 Ob6 1 10 0.90 1 
T o t a l  5 5 . 3  44.7 1089 100.0 

Other d i f f e r e n c e s  a re  a l s o  i n d i c a t e d  i n  these t a b l e s .  For 

passenger c a r s  i n v o l v i n g  an occupant  f a t a l i t y ,  e j e c t i o n  was s t r o n g l y  

a s s o c i a t e d  w i t h  r o l l o v e r .  Over h a l f  o f  t h e  f a t a l l y  i n j u r e d  occupants o f  

passenger c a r s  t h a t  r o l l e d  over were e j e c t e d ,  w h i l e  o n l y  12.5 percen t  o f  

t h e  f a t a l l y  i n j u r e d  occupants o f  passlenger ca rs  t h a t  d i d  n o t  r o l  1 over  

were e j e c t e d .  For heavy t r u c k s ,  howlever, occupant e j e c t i o n  occu r red  a t  

about  t h e  same p r o p o r t i o n  whether o r  n o t  t h e  t r u c k  r o l l e d  ove r .  

O v e r a l l ,  about  22 pe rcen t  o f  t h e  f a t a l l y  i n j u r e d  passenger ca r  occupants 

were e j e c t e d ,  whi 1e about  35 p e r c e n t  o f  t h e  f a t a l  l y  i n j u r e d  t r u c k  

occupants  were e j e c t e d .  The p r i m a r y  d i f f e r e n c e  he re  was i n  t he  

a c c i d e n t s  t h a t  d i d  n o t  i n v o l v e  r o l l o v e r .  F a t a l l y  i n j u r e d  t r u c k  

occupants  were e j e c t e d  f rom v e h i c l e s  t h a t  d i d  n o t  r o l l  over  about  2 .5  

t imes  as f r e q u e n t l y  as f a t a l l y  i n j u r e d  occupants o f  passenger ca rs  t h a t  

d i d  n o t  r o l l  ove r .  

T o t a l  

N % 

383 35e2 

696 63-9 

E j e c t i o n  

Yes 

NO 

Data f i l e s  w i t h  i n f o r m a t i o n  on a l l  p o l i c e - r e p o r t e d  a c c i d e n t s  i n  a 

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

e j e c t i o n  on t h e  p r o b a b i l i t y  o f  dea th  o r  i n j u r y .  S t a t i s t i c s  d e r i v e d  f rom 

t h e  1978 Pennsy lvan ia  a c c i d e n t  f  i l e  show t h a t  t he  chances o f  death  o r  

Ro 1 1 over  

Yes N o  

N % N % 

2 25 20.7 158 14.5 

374 34.3 322 29.6 



injury are much higher for ejected occupants of combination vehicles as 

compared to those that are not ejected. The Pennsylvania file includes 

all police-reported towaway accidents involving a combination vehicle. 

Overall, only 1.5 percent of the occupants of combination vehlcles 

involved in accidents in Pennsylvania were ejected, Both total and 

partial ejection are included in this figure. The probability of 

fatal 1 ty was 58 times higher for the ejected occupants (0.175 for 

ejected occupants and 0.003 for occupants not ejected) , Ejection w a s  

associated with 48% of the combination-vehicle occupant fatalities in 

Pennsylvania. The probability of injury (not including fatal injuries) 

was 3 . 6 5  times higher for ejected occupants: 0.80 as compared to 0.22. 

The primary objective of this study was to gain an understanding of 

the mechanisms of rollover and ejection in heavy-truck occupant 

fatalities in order to assess the effectiveness of possible 

countermeasures. A panel of specialists trained in accident 

i nvest i gat i o n  reviewed hard-copy reports on 41 heavy-truck occupant 

fatalities. The reports reviewed were originally produced by the Multi- 

Disciplinary Accident Investigation (MDAI) program. Each pane1 member 

assessed the contribution of rollover or ejection to the fatal injuries 

as well as the potential effectiveness of restraint use. The cases 

selected and review method are described in the next section. 



2 .  METHOD 

D e t a i l e d  i n f o r m a t i o n  on t h e  c i rcumstances and consequences o f  

heavy- t ruck  a c c i d e n t s  i s  con ta ined  i n  t h e  C o l l i s i o n  Performance and 

I n j u r y  Repor t  (CPIR) f i l e s .  The CPlR da ta  were c o l l e c t e d  f rom the  l a t e  

1960 's  t o  t h e  l a t e  1970 's  by seve ra l  a c c i d e n t  i n v e s t i g a t i o n  teams 

l o c a t e d  i n  t h e  Un i ted  S t a t e s  and Canada. These i n v e s t i g a t i o n s  were 

o r i g i n a l l y  conducted th rough t h e  M u l t i - D i s c i p l i n a r y  Acc ident  

I n v e s t i g a t i o n  (MDAI) program funded by t h e  N a t i o n a l  Highway T r a f f i c  

S a f e t y  A d m i n i s t r a t i o n  (NHTSA), t h e  Motor V e h i c l e  Manufac turers  

Assoc i a t  i on (MVMA) , and t h e  Canad i an Department o f  T r a n s p o r t a t i o n .  The 

MDAI teams were s t a f f e d  by a  v a r i e t y  o f  p r o f e s s i o n a l s ,  i n c l u d i n g ,  b u t  

n o t  l i m i t e d  t o ,  eng ineers ,  p h y s i c i a n s ,  p h y s i c i s t s ,  p s y c h i a t r i s t s ,  and 

medical  examiners. These teams g e n e r a l l y  c o l l e c t e d  q u i t e  d e t a i l e d  and 

voluminous i n f o r m a t i o n .  Cases were s e l e c t e d  f o r  i n v e s t i g a t i o n  by t h e  

teams based on t h e i r  v a r i e d  i n t e r e s t s  and o b j e c t i v e s .  Consequently, t h e  

cases i n  t h e  CPIR-B f i l e  a r e  n o t  expected t o  p r o v i d e  a  r e p r e s e n t a t i v e  

d i s t r i b u t i o n  o f  a l l  heavy- t ruck  accid lents.  Depending on t h e  da te  o f  

i n v e s t i g a t i o n ,  t h e  d a t a  were e i t h e r  d i r e c t l y  recorded on t h e  CPIR-B 

a c c i d e n t  r e p o r t i n g  fo rm developed f o r  heavy t r u c k s ,  o r  were subsequent ly  

t r a n s c r i b e d  t o  t h i s  f o rma t  f rom the  o r i g i n a l  r e p o r t .  The ex tens i ve  

d e s c r i p t i v e  d e t a i  1 ,  e s p e c i a l  l y  r e g a r d i n g  occupant i n j u r y ,  p e r m i t s  

assessment o f  t h e  c o n t r i b u t i o n  o f  r o l l o v e r  and e j e c t i o n  t o  t he  f a t a l  

i n j u r i e s ,  and an e s t i m a t e  o f  t he  p o s s i b l e  e f f e c t i v e n e s s  o f  r e s t r a i n t  

use. 

For t h i s  s tudy,  t h e  CPIR-B t r u c k  f i l e  was subset  t o  acc iden ts  

i n v o l v i n g  heavy- t ruck  occupant  f a t a l l t i e s .  Tab le  3 shows t h e  number o f  

t r u c k  occupant  f a t a l i t i e s  i n  t h i s  subset  assoc ia ted  w i t h  r o l l o v e r  and 

e j e c t i o n .  These d i s t r i b u t i o n s  a r e  s i m i l a r  t o  those observed i n  t he  F A R S  

heavy - t ruck  occupant f a t a l i t i e s ,  except  t h a t  t h e  i nc idence  o f  e j e c t i o n  

i s  h i g h e r  i n  t h e  CPlR cases. For t h e  panel rev iew,  t he  o r i g i n a l  CPIR-B 

"hard  copy" forms and c o l o r  photographs o f  t h e  v e h i c l e s  and acc iden t  

s i t e w e r e  assembled. Most o f  t he  s l i d e s  used i n  t h i s  s tudy were 

s u p p l i e d  from f i l e s  ma in ta ined  i n  t h e  D e t r o i t  o f f i c e s  o f  t he  Motor 

V e h i c l e  Manufac turers  A s s o c i a t i o n .  



TABLE 3 

Heavy-Truck Occupant F a t a l i t i e s  I n v o l v i n g  
Rol l o v e r  o r  E j e c t i o n  

CP I R-B 

U n i v e r s i t y  s t a f f  members exper ienced i n  acc iden t  i n v e s t i g a t i o n  and 

a c c i d e n t  a n a l y s i s  rev iewed t h e  i n f o r m a t i o n  ava i  l a b l e  on t h e  41 heavy 

t r u c k  occupant  f a t a l i t y  cases i n  t h e  CPIR-B f i l e .  Each case was 

reviewed by s i x  persons,  f o r  a  t o t a l  o f  246 rev iew  responses.  The 

rev iewers  s t u d i e d  a l l  o f  t h e  a v a i l a b l e  m a t e r i a l  f o r  each acc iden t - -ha rd  

copy o f  t h e  o r i g i n a l  da ta  forms and photographs o f  t h e  v e h i c l e  and 

acc iden t  s i t e - - a n d  assessed t h e  c o n t r i b u t i o n  o f  r o l l o v e r  and/or e j e c t i o n  

i n  t h e  f a t a l  i n j u r i e s .  The p o s s i b l e  e f f e c t i v e n e s s  o f  v a r i o u s  r e s t r a i n t  

systems was a1 so e s t  imated. Each rev iewer  recorded an es t ima ted  

p r o b a b i l i t y  t h a t  t h e  f a t a l i t y  would have been prevented had a  r e s t r a i n t  

been used, as w e l l  as an e s t i m a t e  o f  t h e  expected r e d u c t i o n  i n  i n j u r y  

s e v e r i t y  (us ing  t h e  Abbrev ia ted  I n j u r y  S c a l e ) .  The rev iew  d a t a  fo rm i s  

reproduced below as F igu re  1 .  The r e s u l t i n g  i n f o r m a t i o n  was then  

en te red  i n t o  a computer f i l e  f o r  subsequent t a b u l a t i o n .  The r e l e v a n t  

f i n d i n g s  a re  p resen ted  i n  t he  remainder o f  t h i s  r e p o r t .  

E j e c t i o n  

Yes 

No 

T o t a l  

Rol l o v e r  

Yes N o  Unknown 
a 

N % N % N % 

14 34.1 9 22.0 1 2.4 

10 24.4 7 1 7 . 1  0  0.0 

24 58.5 16 39.0 1 2.4 

T o t a l  

N % 

2 4  58.5 

17 41.5 

41  100.0 



Cane Numbyr hu Mt*-- Reviewer 

Case Vehic l*  Fa ta l  Occupant- 

-----------------*----------------------------------------------------------------------------------------------------. 

I P r o b a b i l l t y  of I Gstinated Maximum I 
Item I P a t a l i t y  w i t h  I tem I AIS w i t h  I tam I Comments, q u a l i f i c a t i o n s ,  etc .  

------------------------------+---------------------------------+-------------------+------------------------------- 
I I I 

L a p B a l t  . . . . . . . . . .  1 1 1 1 2 1 3 # 4 ~ 5 0 6 8 7 1 0 8 9 8 1 8 1 1  # I 2 3 4 5 6  1 

I I I 
U p  B I l t t A l r  84q . . . . . . I I 1 1  21 30 41 5 1  6# 78 8 1  '90 100 I il 1 2 3 4 5 6 1 

I--------------------------..------+-------------------+------------------------------ 
I I I 

Did E jec t ion  Contributm I I 
Can'l: t e l l  j I 

t o  Pat41 I n j u r y ?  . . . . . . I Yes m NA I 
 id Vehic le Rol lover  Con- I I 
t r i b u t e  t o  Pa ta l  I n j u r y ?  . . I Yes tb NA Can't T e l l  I 

t I 
~f Vehic le ia  Cabover, would I I I 
Conventional reduce i n l u r y ?  . I Yes NO NA Can'l, hll 1 I 

(--------------------------*------+------------------+------------------------------- 
I I I 

Other Factors C o n t r l b u t i q  t o  I 
Fa ta l  I n l u r y ,  auch as 

I I 
1 I I 

cargo S h i f t  I I 
I n t e r i o r  Hardware 

I 
I I I 

Pire . . . . . . . . . . . I I 1 ..................................................................................................................... 
General Comnntaz 

Figure  I 
Review Panel Data Form 



3. RESULTS 

T h i s  s e c t i o n  o f  t h e  r e p o r t  p resen ts  a  b a s i c  s t a t i s t i c a l  d e s c r i p t i o n  

o f  t h e  rev iew  panel  responses. Each o f  t h e  41 a c t u a l  f a t a l i t i e s  was 

reviewed by each o f  the  s i x  panel  members, f o r  a  t o t a l  o f  246 responses. 

T a b u l a t i o n s  i n  t h i s  s e c t i o n  a r e  based on t h e  number o f  responses. Each 

p a n e l i s t  e s t i m a t e d  the l i k e l i h o o d  t h a t  r e s t r a i n t  usage would  have 

prevented t h e  f a t a l i t y  under rev iew.  These p r o b a b i l i t i e s  were recorded 

i n  increments o f  10 percent ,  as shown on t h e  d a t a  form. The f o l l o w i n g  

t a b u l a t i o n s  p resen t  the  number o f  responses which  equaled o r  exceeded a  

g i v e n  e s t i m a t e d  chance o f  s u r v i v a l .  The two l e v e l s  s e l e c t e d  f o r  

p r e s e n t a t i o n  a r e  ( 1 )  responses which es t ima ted  a  60 pe rcen t  o r  g r e a t e r  

chance o f  s u r v i v a l  and (2) responses which es t ima ted  a  90 percen t  o r  

g r e a t e r  chance o f  s u r v i v a l .  The p a n e l i s t s '  responses were compared w i t h  

one another ,  and g e n e r a l l y  good agreement was found. The i n i t i a l  

t a b u l a t i o n s  show o v e r a l l  es t ima tes  o f  t he  e f f e c t i v e n e s s  o f  r e s t r a i n t s  i n  

t h e  s e l e c t e d  CP l R heavy- t ruck  occupant f a t a l  i t i e s .  Subsequent 

t a b u l a t i o n s  focus on cases i n v o l v i n g  e j e c t i o n  and r o l l o v e r  s e p a r a t e l y .  

O f  t h e  246 rev iew responses, 35 pe rcen t  i n d i c a t e d  a  60 pe rcen t  o r  

g r e a t e r  chance o f  s u r v i v a l  f o r  t h e  occupant had l a p  b e l t s  been used, 

w h i l e  15 pe rcen t  o f  t he  responses i n d i c a t e d  a  90 pe rcen t  o r  g rea te r  

chance o f  s u r v i v a l  f o r  t h e  occupant had l a p  b e l t s  been used. The 

d i s t r i b u t i o n  o f  responses i s  i l l u s t r a t e d  i n  F igu re  2. M i s s i n g  data 

(M.D.) a r e  p a n e l i s t s  t h a t  chose n o t  t o  e s t i m a t e  t h e  chance o f  s u r v i v a l  

f o r  p a r t i c u l a r  cases. The percentages shown i n  the  f i g u r e  r e f l e c t  the  

number o f  responses equal t o  o r  g r e a t e r  than a  g i ven  es t ima ted  chance o f  

s u r v i v a l .  P a n e l i s t s  n o t  making an es t ima te  (M.D.) a re  i n c l u d e d  i n  the  

denominator .  The magnitude o f  t h i s  group i s  r e f l e c t e d  by t h e  d i f f e r e n c e  

i n  h e i g h t  o f  t h e  f i r s t  two columns on the l e f t .  

A somewhat g rea te r  e f f e c t  was es t ima ted  by the panel f o r  use o f  a  

l a p  and shou lder  be1 t .  O f  t h e  246 rev iew response cases, 44 percent  

were es t ima ted  t o  have had a  60 percent  o r  g r e a t e r  chance o f  s u r v i v a l  

had l a p  and shou lder  b e l t s  been used, w h i l e  30 pe rcen t  were es t ima ted  t o  

have had a  90 pe rcen t  o r  g r e a t e r  chance o f  s u r v i v a l  had l a p  and shoulder 

b e l t s  been used, as shown i n  F i g u r e  3 .  



Percent of responses 
equal t o  or  greater  
than a g i ven 
estimated chance o f  
surv i va 1 

n .0 .  t o  so 5 0  7 0  80  
0  2  0  Y O  6 0  80  100 
ESTIHRTED CHRNCE OF SURVIVAL ( X I  

Figure 2. Overall Estimated Survival with Lap Belts 

Percent of responses 
equal to or greater  
than a 1 g i ven 
estimated chance of  
surv i va 1 

0  20 Y O  60  80  100 
ESTIMATE0 CMRNCE OF SURVIVAL ( X I  

Figure 3. Overall Estimated Survival with Lap and Shoulder Belts 

In general, the responses of the review panel reflect the opinion 

that belt use would have substantially improved the chances of survival 

in the cases reviewed. The remaining tabulations address the 



r e l a t i o n s h i p  o f  r o l l o v e r  and e j e c t i o n  t o  t h e  es t ima ted  e f f e c t i v e n e s s  o f  

r e s t r a i n t  use. 

E i e c t i o n .  E j e c t i o n  occu r red  i n  58 p e r c e n t  o f  t he  heavy- t ruck  

occupant  f a t a l  i t i e s  i n  t he  CP I R-8 f i 1 e  and 36 pe rcen t  o f  t h e  heavy- t ruck  

occupant  f a t a l i t i e s  i n  t h e  1979 F A R S  f i l e .  These p r o p o r t i o n s  a r e  

i 1 l u s t r a t e d  i n  F i g u r e  4.  

CPIR-8  F I L E  1979 FAR3 F I L E  

F i g u r e  4 .  P r o p o r t i o n  o f  Heavy-Truck 
Occupant F a t a l i t i e s  I n v o l v i n g  E j e c t i o n  

Look ing  a t  t h e  t h e  144 r e v i e w  response cases i n v o l v i n g  occupant  

e j e c t i o n ,  76 (53 pe rcen t )  were e s t i m a t e d  t o  have had a 60 pe rcen t  o r  

g r e a t e r  chance o f  s u r v i v a l  had l a p  b e l t s  been worn, w h i l e  35 ( 2 4  

p e r c e n t )  were e s t i m a t e d  t o  have had a 90 pe rcen t  o r  g r e a t e r  chance o f  

s u r v i v a l  had l a p  b e l t s  been worn. T h i s  r e s u l t  i s  i l l u s t r a t e d  i n  F i g u r e  

5 .  The p a n e l ' s  e s t i m a t e s  o f  t h e  chances o f  s u r v i v a l  w i t h  b e l t  use a r e  

s u b s t a n t i a l l y  h i g h e r  f o r  e j e c t e d  occupants than  f o r  a l l  occupants,  as 

can be seen by comparing F i g u r e  5 and F i g u r e  2 .  

With  respec t  t o  t he  p o s s i b l e  b e n e f i t s  o f  l a p  and shou lder  b e l t  use 

f o r  e j e c t e d  occupants:  91 (63 pe rcen t )  were e s t i m a t e d  t o  have had a  60 

p e r c e n t  o r  g r e a t e r  chance o f  s u r v i v a l  had l a p  and shou lder  b e l t s  been 

worn, w i t h  67 (47 pe rcen t )  b e i n g  i n  t h e  90 pe rcen t  o r  g r e a t e r  e s t i m a t e d  



Percent o f  , responses 
equal t o  o r  g rea te r  
than a  g  i ven 
est imated chance of 
surv  i va 1 

n . 0 .  10 SO 5 0 70 90 
0 2 0 UO 80 80 100 

ESTIMATED CHANCE OF SURVIIlAl, ( X I  

F i g u r e  5. Est imated S u r v i v a l  w i t h  L,ap B e l t s  when E j e c t i o n  i s  lnvo lved 

s u r v i v a l  range. That  i s ,  n e a r l y  k ~ a l f  o f  the  f a t a l i t i e s  i n v o l v i n g  

occupant e j e c t i o n  were thought  t o  be p reven tab le  w i t h  t h e  use o f  lap  and 

shou lder  r e s t r a i n t s ,  as shown i n  F i g ~ l r e  6. 

H . D .  10 3 0 50 7 0 9 0 
0 2 0 UO 60 80 100 

ESTIHATEO CHANCE OF 3URVIVAL 1x1 

Percent o f  responses 
equal t o  o r  g rea te r  
than a  g i ven 
est imated chance o f  
surv  i va 1 

F igu re  6. Est imated S u r v i v a l  w i t h  Lap and 
Shoulder B e l t s  when E, jec t ion  i s  I nvo lved  



The s u r v i v a l  e s t i m a t e s  f o r  those cases n o t  i n v o l v i n g  e j e c t i o n  a r e  

n o t  as o p t i m i s t i c  as a r e  those f o r  e j e c t i o n  cases. For l a p  b e l t  use, 

o n l y  10 p e r c e n t  o f  t h e  responses i n d i c a t e d  a  60 pe rcen t  o r  g r e a t e r  

chance o f  s u r v i v a l  f o r  cases n o t  i n v o l v i n g  e j e c t i o n ,  and o n l y  17  p e r c e n t  

o f  t h e  responses f o r  l a p  and shou lder  b e l t  use i n d i c a t e d  a  60 pe rcen t  o r  

g r e a t e r  chance o f  s u r v i v a l .  The r e s u l t s  desc r i bed  i n  t h e  p reced ing  

paragraphs a r e  summarized i n  Tab le  4, 

TABLE 4 

Es t imated Chance o f  S u r v i v a l  w i t h  Occupant R e s t r a i n t s  
versus  E j e c t i o n  

The r e v i e w  panel  cons idered r e s t r a i n t s  t o  be more e f f e c t i v e  i n  

reduc ing  t h e  p r o b a b i l i t y  o f  a  f a t a l i t y  f o r  those cases i n v o l v i n g  an 

e j e c t i o n  than  f o r  those n o t  i n v o l v i n g  an e j e c t i o n .  The most apparent  

reason f o r  t h e  p a n e l ' s  h i g h  es t ima ted  e f f e c t i v e n e s s  o f  b e l t  r e s t r a i n t s  

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

r e s u l t  o f  t h e  e j e c t i o n .  B e l t  r e s t r a i n t s  have proven t o  be e x c e l l e n t  

d e t e r r e n t s  t o  occupant  e j e c t i o n .  F a t a l  i t i e s  n o t  a t t r i b u t a b l e  t o  

e j e c t i o n  u s u a l l y  a r e  assoc ia ted  w i t h  a c c i d e n t s  i n v o l v i n g  extreme cab 

def  ormat i on. 

E j e c t i o n  

E j e c t i o n  

No E j e c t i o n  

T o t a l  

The rev iew  panel  a l s o  assessed t h e  c o n t r i b u t i o n  o f  e j e c t i o n  t o  t h e  

f a t a l  i n j u r i e s ,  and determined t h a t  i n  t h e  m a j o r i t y  o f  those cases 

i n v o l v i n g  occupant  e j e c t i o n ,  t he  e j e c t i o n  d i d ,  i n  f a c t ,  c o n t r i b u t e  t o  

Review 
Responses 

144 

102 

2 4 6  

>60% Chance o f  S u r v i v a l  - 

Lap 
B e l t  

76 (53%) 

0  (1 0%) 

86 (35%) 

290% Chance o f  S u r v i v a l  

Lap t 
Shoulder 

Be1 t 

9  1 (63%) 

17 (17%) 

108 (44%) 

Lap 
B e l t  

35 (24%) 

2 ( 2 % )  

37 (1 5%) 

Lap + 
Shou 1 der  

Be1 t 

67 (47%) 

7 (7%) 



t he  f a t a l  i n j u r y .  O f  t h e  144 rev iew  response cases i n v o l v i n g  occupant 

e j e c t i o n ,  t h e  rev iew  panel es t imated t h a t  i n  87 (60 percent )  o f  t h e  

cases the  e j e c t i o n  c o n t r i b u t e d  d i r e c t l y  t o  t h e  f a t a l  i n j u r y .  

O f  these 87 cases i n  which e j e c t  i o n  was thought  t o  have c o n t r i b u t e d  

t o  t h e  f a t a l  i n j u r y ,  65 (75 percent )  were es t ima ted  by the  rev iew  panel 

t o  have had a  60 pe rcen t  o r  g r e a t e r  chance o f  s u r v i v a l  had l a p  b e l t s  

been worn, w i t h  30 (34 percent )  be ing  i n  t h e  es t ima ted  90 pe rcen t  o r  

g r e a t e r  s u r v i v a l  range.  

The es t ima ted  s u r v i v a l  r a t e s  w i t h  t he  use o f  l a p  and shoulder  b e l t s  

a r e  even h i g h e r .  The rev iew  panel es t ima ted  t h a t  n e a r l y  t w o - t h i r d s  o f  

those f a t a l i t i e s  a t t r i b u t a b l e  t o  e j e l c t i o n  c o u l d  p robab ly  (290 pe rcen t  

chance o f  s u r v i v a l )  have been prevented had l a p  and shoulder  b e l t s  been 

used. The es t ima tes  o f  t he  p o s s i b l e  b e n e f i t s  o f  b e l t  use a r e  much lower 

when t h e  e j e c t i o n  d i d  n o t  appear t o  have c o n t r i b u t e d  t o  t h e  f a t a l  

i n j u r i e s .  R e s u l t s  summarizing the  c o n t r i b u t i o n  o f  e j e c t i o n  t o  t h e  f a t a l  

i n j u r i e s  a r e  presented i n  Tab le  5. 

TABLE 5 

E j e c t i o n  R e s u l t i n g  i n  F a t a l  I n j u r y :  
S u r v i v a l  Es t imates  w i t h  Occupant R e s t r a i n t  

C o n t r i b u t i o n  
o f  E j e c t  i o n  

E j e c t i o n  
Con t r i bu ted  

E j e c t i o n  
D i d  Not 
C o n t r i b u t e  

T o t a l  
E j e c t i o n  

Review 
Responses 

8  7 

5  7 

144 

>60% Chance o f  S u r v i v a l  - 

Lap 
Be1 t 

65 (75%) 

1 1 (1 9%) 

76 (53%) 

290% Chance o f  S u r v i v a l  

Lap t 
Shoulder 

Be1 t 

7 4  (85%) 

17 (30%) 

91 (63%) 

Lap 
B e l t  

30 (34%) 

5 (9%) 

35 (24%) 

Lap t 
Shoulder 

B e l t  

58 (66%) 

9  (16%) 

67 (46%) 



When ejection is judged to contribute to the fatal injuries, the 

review panel responses reflect the opinion that restraint use is likely 

to substantially improve the chances of survival for the occupant. I n 

many of these cases deformation to the occupant compartment is slight, 

so that simply keeping the occupant in the vehicle is sufficient to 

prevent the fatal injuries. However, cases in which there i s  a fatality 

without ejection usually involve substantial damage. Consequently, 

estimates of the effectiveness of restraints are appreciably lower for 

these cases. 

Written comments of the panel also reflected another important 

function of restraints in a few cases: that of keeping the driver in his 

seat and behind the wheel. Occasionally, a severe accident developed 

from a relatively minor incident because the driver was thrown from his 

seat, and was unable to regain control of the vehicle before a serious 

impact occurred. In these instances, restraint use might have prevented 

the major impact altogether. 

Rollover. The other important aspect of heavy-truck occupant 

fatalities mentioned in the Introduction besides ejection was rollover. 

Rollover occurred in 54 percent of the 1979 FARS heavy-truck occupant 

fatalities and in 58 percent of the CPIR-B cases. The relationship of 

ejection and rollover in the review response cases from the CPIR-B file 

is shown in Table 6. This table is the same as Table 3 in the 

Introduction, except that the counts are multiplied by the six responses 

of the panel. Describing the panel's estimates of the possible benefits 

of restraint use in cases involving rollover is complicated by the 

over lap of rol lover and eject ion, as can be seen in Table 6. Both 

rollover and ejection are associated with 34.1 percent of the heavy- 

truck occupant fatal i ties in the CPIR-B f i le (84 response cases, 14 

actual cases) . 
In assessing the contribution of rollover and ejection to the fatal 

injuries for these 14 cases, 6 3  percent of the panel Is responses (53 out 

of 84) indicated that both rol lover and ejection contributed. In these 

cases, the rollover was responsible for the ejection, and the panel's 

responses indicated that restraint use would be expected to 

substantially improve heavy-truck occupants' chances of survival. These 



TABLE 6 

Revi ew Response Cases by E j e c t  i o n  and Rol l o v e r  

C P I R - B  F i l e  

R o l l  over  

To ta  1 144 58.5 96 33.0 6  2.4 1 246 100.0 1 

To ta  1 

Yes 1 84 34.1 54 22.0 6  2.4 

cases were i nc luded  i n  t h e  r e s u l  t:; (a1 ready presented) address ing  

e j e c t i o n  and t h e  p o s s i b l e  e f f e c t i v e n e s s  o f  r e s t r a i n t  use. 

144 58.5 

Looking o n l y  a t  t h e  cases i n  wh ich  r o l l o v e r  was recorded as 

c o n t r i b u t i n g  t o  t h e  f a t a l  i n j u r i e s  anti e j e c t i o n  was n o t ,  t h e  p a n e l ' s  

responses r e f l e c t  a  r e l a t i v e l y  low assessment o f  t he  p o s s i b l e  b e n e f i t s  

o f  r e s t r a i n t  use. For l a p  b e l t  use, o n l y  13 pe rcen t  o f  t h e  responses 

i n d i c a t e d  a  60 pe rcen t  o r  g rea te r  chance o f  s u r v i v a l  and o n l y  7 pe rcen t  

i n d i c a t e d  a  90 pe rcen t  o r  g rea te r  chance o f  s u r v i v a l .  For l a p  and 

shou lder  be1 t use, 19 pe rcen t  o f  t h e  responses es t ima ted  a  60 pe rcen t  o r  

g r e a t e r  chance o f  s u r v i v a l ,  and 13 pe rcen t  i n d i c a t e d  a  90 pe rcen t  o r  

g r e a t e r  chance o f  s u r v i v a l .  

I n j u r y .  The rev iew  panel a l s o  es t ima ted  t h e  maximum o v e r a l l  i n j u r y  

s e v e r i t y  f o r  t h e  r e s p e c t i v e  f a t a l i t y  had b e l t  r e s t r a i n t s  been used. The 

rev iew  panel u t i  1 i z e d  the  Abbrev ia ted  I n j u r y  Scale ( A I S )  i n  making the  

i n j u r y  s e v e r i t y  es t imates :  

R e f e r r i n g  t o  Tab le  7 ,  the  rev iew  panel es t ima ted  t h a t  o f  t he  246 

rev iew  responses, had l a p  be1 t s  been worn, 88 (36 percent )  would have 

r e c e i v e d  i n j u r i e s  o f  an AIS l e v e l  3 o r  below, w h i l e  110 (45 pe rcen t )  

would have r e c e i v e d  i n j u r i e s  o f  an A I S  l e v e l  4 o r  below. Had l a p  and 



Abbrev ia ted  I n j u r y  Scale (AIS) 
0  No I n j u r y  
1 Minor  
2 Moderate 
3 Severe (no t  1 i f e - t h r e a t e n i n g )  
4  Ser i  ous (1 i f e - t h r e a t e n i  ng, s u r v i v a l  p robab le)  
5 Cr i t i  ca 1 ( s u r v i v a l  uncer t a i  n) 
6 F a t a l  ( w i t h i n  24 hours) 

TABLE 7 

Es t imated AIS Level  w i t h  Occupant R e s t r a i n t s  

shou lder  be1 t s  been worn, i t  was es t ima ted  t h a t  o f  t h e  246 rev iew  

responses, 105 ( 4 3  percent )  would have rece i ved  i n j u r i e s  o f  an AIS l e v e l  

3 o r  below, w h i l e  116 (47 pe rcen t )  would have r e c e i v e d  i n j u r i e s  o f  an 

A I S  l e v e l  4  o r  below. AIS 3 and 4  g e n e r a l l y  d i s t i n g u i s h  se r i ous  ( l i f e -  

t h r e a t e n i  ng) f rom non-ser ious i n j u r  i es.  

R e s t r a i n t  Type 
Assoc ia ted  Wi th  

Es t imated A I S  

Lap B e l t s  

Lap & Shoulder Be1 t s  

When t h e  es t ima ted  AIS l e v e l s  f o r  r e s t r a i n t  use a r e  broken down by 

e j e c t i o n ,  t h e  r e s u l t s  a r e  s i m i l a r  t o  t h e  es t ima ted  chances o f  s u r v i v a l ,  

as would be expected.  For f a t a l i t i e s  i n v o l v i n g  e j e c t i o n ,  r e s t r a i n t  use 

i s  expected t o  produce A I S  l e v e l s  o f  t h r e e  o r  l ess  i n  over 50 percent  o f  

t h e  responses. For those f a t a l i t i e s  no t  i n v o l v i n g  e j e c t i o n ,  r e s t r a i n t  

use i s  o n l y  expected t o  produce AIS l e v e l s  o f  t h r e e  o r  l ess  i n  10 

pe rcen t  t o  18 p e r c e n t  o f  t h e  responses.  These r e s u l t s  a r e  summarized i n  

Tab le  8. 

Door Latches.  S ince many o f  t h e  acc iden t  r e p o r t s  i n  t h e  C P I R - B  

f i l e  i n v o l v e  o l d e r  t r u c k s ,  i t  i s  o f  i n t e r e s t  t o  de termine whether 

occupant  e j e c t i o n  i s  l ess  l i k e l y  f o r  more r e c e n t l y  produced t r u c k s .  

Est imated AIS Level  

AIS 5 3 

88 (36%) 

105 (43%) 

AIS 5 4 

1 10 (45%) 

1 16 (47%) 



TABLE 8 

Est imated A I S  Leve l  w i t h  Occupant R e s t r a i n t s  
versus  E j e c t i o n  

E j e c t i o n  

- 

Yes 

No 

T o t a l  

Number 
o f  Cases 

Est imated Number o f  Cases 
Wi th  an AIS Leve l  5 3 

Wi th  Use o f :  

Lap 1 Lap 6 i:y;lder 
Be1 t 

Est imated Number o f  Cases 
Wi th  an AIS Leve l  5 4 

W i t h  Use o f :  

Be1 t Be1 t 

Federal  Motor  V e h i c l e  S a f e t y  Standard No, 206 r e q u i r e d  t h a t  t r u c k s ,  as 

o f  January 1 ,  1972, meet c e r t a i n  s a f e t y  s tandards  r e g a r d i n g  door l ocks  

and door r e t e n t i o n  components. T w o - t h i r d s  o f  t he  v e h i c l e s  i n  t h e  C P I R - 0  

subset  rev iewed were 1971 model year o r  o l d e r .  T a b l e  9  shows t h e  

p r o p o r t i o n  o f  heavy- t ruck  occupants who were e j e c t e d ,  as w e l l  as t h e  

f a t a l  e j e c t i o n s ,  by model year f rom t h e  1979 F A R S  f i l e .  

A l l  occupants o f  heavy t r u c k s  wh ich  were i n v o l v e d  i n  f a t a l  

a c c i d e n t s  a r e  i nc luded  i n  Tab le  9. I n  m u l t i p l e - v e h i c l e  f a t a l  acc iden ts  

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

The column l a b e l e d  " E j e c t i o n s "  i n c l u d e s  n o n - f a t a l  e j e c t i o n s .  O v e r a l l ,  

o n l y  8.9 p e r c e n t  o f  a1 1 occupants o f  heavy t r u c k s  i n v o l v e d  i n  f a t a l  

a c c i d e n t s  a r e  e j e c t e d .  

The p r o p o r t i o n  o f  heavy- t ruck  occupant  e j e c t i o n s  d e c l i n e s  f o r  1972 

model year and newer v e h i c l e s ,  as summarized i n  T a b l e  10. T o t a l  

e j e c t i o n s  i n  f a t a l  a c c i d e n t s  f o r  post-FMVSS 206 heavy t r u c k s  a r e  reduced 

20 p e r c e n t  and f a t a l  e j e c t i o n s  a r e  reduced 17 pe rcen t .  V iewing t h e  1979 

ca lenda r  y e a r ' s  d a t a  as a  sample o f  a longer  t ime  p e r i o d ,  t h e  d i f f e r e n c e  

i n  t h e  percentage o f  e j e c t i o n s  f o r  p r e -  and pos t - s tanda rd  heavy t r u c k s  

shown i n  Tab le  10 i 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  t h e  95 pe rcen t  



TABLE 9 

Ejection by Model Year: 
A l l  Occupants of Heavy Trucks in Fatal Accidents 

1979 FARS 

NOTE: Missing data on ejection and model year excluded. 

Mode 1 
Year 

1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 

Tota 1 

confidence level, but the difference in the proportion of fatalities 

which involved ejection is not. 

The areas of ejection and release of the door latches are recorded 

in the CPIR-B file. Table 1 1  shows door and windshield ejections 

separately for pre- and post-FMVSS 206 vehicles by cab style. Only 

tractors were included in this tabulation, but all occupants were 

included (non-fatal as we11 as fatal) to increase the sample size. 

Overall, cabover tractors have a higher proportion of ejections than do 

conventional cab tractors. The proportion of ejections through doors 

for post-FMVSS 206 tractors is only one-f i f t h  that of pre-standard 

tractors. However, the proportion of windshield ejections for the post- 

N 

18 
2 1 
3 7 
38 
60 
100 
141 
1'57 
2 18 
2 36 
347 
5 13 
537 
4 36 
388 
705 
877 
573 

5402 

Eject ions % 

2 1 1 . 1  
6 28.6 
3 8.1 
4 10.5 
4 6 7 
14 14.0 
1 1  7.8 
19 12.1 
2 2 10.1 
2 4 10.2 
3 0 8.6 
3 2 6*3 
4 3 8.0 
2 8 8.9 
3 1 10.1 
6 3 8.9 
89 10.1 
56 9.8 

48 1 8 9 

Ejection 
Fatals % 

2 1 1 . 1  
4 19.0 
3 8.1 
2 5 3 
2 3.3 
12 12.0 
9 6.4 
15 9.6 
15 6-9 
18 7.6 
17 4 9 
2 8 5 * 5 
3 0 5.6 
2 4 5 * 5  
2 6 6.7 
4 8 6.8 
75 8.6 
4 3 7 - 5  

373 6.9 



TABLE 10 

Summary : 
Occupant E j e c t i o n  f o r  Heavy T r u c k s  Manu fac tu red  

B e f o r e  and A f t e r  FMVSS 206 

1979 FARS 

/ N 1 E j e c t i o n s  % 

pos t -FMVSS NO. 206 
(1972 & newer) 1 4376 1 37? 8.5 

F a t a l  
E j e c t i o n s  % 

s t a n d a r d  t r a c t o r s  i s  more t h a n  d o u b l e  t h a t  o f  t h e  p r e - s t a n d a r d  t r a c t o r s .  

The o v e r a l l  p r o p o r t i o n  o f  e j e c t i o n s  i s  reduced  by  25 p e r c e n t .  The 

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

cabover  s t y l e  t r a c t o r s .  

The sample s i z e s  i n  t h i s  t a b l e  a r e  r a t h e r  s m a l l .  However, t h e  

d i f f e r e n c e s  i n  t h e  p e r c e n t a g e  o f  door  l a t c h e s  r e l e a s e d  f o r  p r e -  and 

p o s t - s t a n d a r d  t r a c t o r s  shown i n  T a b l e  11 i 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  

t h e  95 p e r c e n t  c o n f i d e n c e  l e v e l  i f  a  s i m p l e  random sample i s  assumed. 

The d i f f e r e n c e  i n  t h e  pe r cen tage  o f  door  l a t c h e s  r e l e a s e d  f o r  

c o n v e n t i o n a l  c a b - s t y l e  t r a c t o r s  as compared t o  cabover  t r a c t o r s  i s  a l s o  

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  t h e  95 p lercent  l e v e l .  The decrease  i n  a l l  

e j e c t i o n s  and t h e  i n c r e a s e  i n  window e j e c t i o n s  f o r  p o s t - s t a n d a r d  

t r a c t o r s  a r e  n o 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  a t  t h e  95 p e r c e n t  l e v e l .  

The i n c i d e n c e  o f  door  l a t c h  r e l e a s e  f r o m  t h e  C P I R - 5  v e h i c l e  f i l e  i s  

shown i n  T a b l e  12 f o r  p r e -  and p o s t - s t a n d a r d  t r a c t o r s  by  cab s t y l e .  I n  

t h i s  t a b l e ,  t h e  o v e r a l l  sample s i z e  i s  t h e  number o f  doo rs  examined, 

r o u g h l y  t w i c e  t h e  number o f  t r a c t o r s .  O v e r a l l ,  t h e  p r o p o r t i o n  o f  

r e l e a s e d  door  l a t c h e s  i s  reduced  abou t  50 p e r c e n t  f o r  t h e  post-FMVSS 206 

t r a c t o r s .  T h i s  d i f f e r e n c e  i 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  t h e  95 

p e r c e n t  l e v e l .  The p r o p o r t i o n  o f  door  l a t c h  r e l e a s e  i s  abou t  25 p e r c e n t  



TABLE 1 1  

Area o f  E j e c t i o n  by Cab S t y l e  
Before and A f t e r  FMVSS 206 

Tractor  Occupants CPIR-B F i l e  

higher f o r  cabover t r a c t o r s  as compared t o  convent ional  cab t r a c t o r s .  

This d i f f e r e n c e  i s  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 .  

Model Year 

Pre-FMVSS 206 
11971 & Older) 

E j e c t i o n  
Door 
Windshie ld  
A 1  1 

No E j e c t i o n  

Tota 1 

post-FMVSS 206 
(1972 & Newer1 
E j e c t i o n  

Door 
Windshie ld  
A 1  1 

No E j e c t i o n  
Tota 1 

Tota 1 
E j e c t i o n  

Door 
Windshie ld  
~1 1 

No E j e c t i o n  

Tota 1 

The observed d i f f e rences  i n  the p ropo r t i on  o f  occupants e jec ted  by 

model year and cab s t y l e  are l i k e l y  t o  be associated w i t h  o ther  f a c t o r s  

not included i n  t h i s  p re l im ina ry  study. For example, e j e c t i o n  i s  l i k e l y  

To ta l  

N % 

15 9*5 
5 3 -2  

24 15.2 

134 84.8 

158 100.0 

2  1.8 
9 7 .9 

13 11.4 

1 0 1  88.6 
114 100.0 

17  6 - 3  
14 5.1 
37 13.6 

235 86.4 

272 100.0 

Cab 

Convent i ona 1 

N % 

3 5.1 
1 1 e 7  

4 6.8 

55 93.2 

59 100.0 

@ 0.0 
2  4 - 9  
4 9.8 

3 7 90.2 
4 1 100.0 

3 3 .0  
3 3.0 
8  8.0 

9  2 92.0 

100 100.0 

S t y l e  

Cabover 

N % 

12 12.1 
4 4.0 

20 20.2 

79 79,8 

99 100.0 

2  2.7 
7 9 - 6  
9 12.3 

64 87.7 
73 100.0 

14 8.1 
1 1  6.4 
29 16.9 

143 83.1 

172 100.0 



P r o p o r t i o n  o f  Door La tch  Release by Cab S t y l e  
Be fo re  and A f t e r  FMVSS 206 

T r a c t o r s ,  CPIR-B F i l e  

I Cab S t y l e  I 
Model Year 

I I Convent i ona l Cabover 

(1971 & o l d e r )  
N (Doors) * 
Re l eased 
Percent  

pos t -FMVSS 206 
(1972 6 newer) 

N (Doors) * 
Released 
Percent  

T o t a l  - 
N (Doors) 
Re l eased 
Percent  

*N i s  t h e  number o f  doors examined. 

t o  be a s s o c i a t e d  w i t h  high-speed r u r a l  a c c i d e n t s .  The CPlR f i l e  i s  a  

c o l l e c t i o n  o f  a c c i d e n t s  t h a t  were i n v e s t i g a t e d  because they  s u i t e d  t h e  

p a r t i c u l a r  i n t e r e s t s  o f  t h e  i n v e s t i g a t i n g  team. Consequently, they  a r e  

n o t  a  r e p r e s e n t a t i v e  s e l e c t i o n  o f  a l l  heavy- t ruck  acc iden ts .  I n  

a d d i t i o n ,  d i f f e r e n c e s  i n  t h e  use o f  t r a c t o r s  by cab s t y l e  o r  age may 

a l s o  i n f l u e n c e  t h e  l i k e l i h o o d  o f  these v e h i c l e s  b e i n g  i n v o l v e d  i n  t h e  

t ype  (s) o f  a c c i d e n t s  which tend t o  r e s u l t  i n  e j e c t i o n .  As commercial 

t r u c k s  become o l d e r ,  they  a r e  o f t e n  s h i f t e d  i n t o  l o c a l  p i ck -up  and 

d e l i v e r y  s e r v i c e ,  reduc ing  t h e i r  mi leage on r u r a l  roads s u b s t a n t i a l l y .  

New v e h i c l e s  a re  t y p i c a l l y  i n  long-haul  s e r v i c e .  S i m i l a r l y ,  cabover 

t r a c t o r s  a r e  more l i k e l y  t o  be used i n  long-haul  s e r v i c e ,  as compared t o  

conven t i ona l  cab t r a c t o r s .  D i f f e r e n c e s  r e l a t e d  t o  t h e  age o f  t h e  

v e h i c l e  a r e  f u r t h e r  compl ica ted i n  t h e  C P l R  f i l e ,  s i n c e  these 

i n v e s t i g a t i o n s  were conducted over a  ten-year  p e r i o d .  A t  t h e  t ime  o f  

t i l e  acc iden ts ,  some o f  these v e h i c l e s  were q u i t e  new, and some were n o t .  



The more f requen t  use o f  o l de r  t rucks  i n  l oca l  se r v i ce  would 

suggest t h a t  these veh ic les  might  be less l i k e l y  t o  be assoc ia ted w i t h  

occupant e j ec t i on .  The observat lon,  bo th  I n  the 1979 F A R S  and the  CPIR- 

B f i l e s ,  t h a t  the p r o p o r t i o n  e j ec ted  i s  reduced f o r  1972 and newer heavy 

t r ucks  seems t o  r e f l e c t  the e f f ec t i veness  o f  the  design changes 

implemented i n  response t o  FMVSS 206. 

Cab s t y l e  (cabover vs. convent iona l )  cou ld  no t  be i d e n t i f i e d  i n  

F A R S ,  bu t  was a v a i l a b l e  i n  the CPIR-B f i l e .  I n  the CPIR-0 f i l e ,  cabover 

t r a c t o r s  have a  h igher  p ropo r t i on  o f  e j e c t i o n s  than convent ional  cab 

t r a c t o r s .  However, i t  i s  no t  c l e a r  whether t h i s  d i f f e r e n c e  i s  r e l a t e d  

t o  the  design o f  the  v e h i c l e  or  t o  d i f f e rences  i n  the  use o f  cabover 

t r a c t o r s .  


