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Background datu are developed t o  support the  Research Safety Vehicle . 

(RSV) specifications  goneratad i n  Volume I11 of t h i s  report   serios.  Trends I r e  
analyzed to   def ine   cons t ra in ts   tha t  would havo influenco on tho RSV in its tim , 
f runr--circr  1983, Includod are rutomobilo usago,  population  growth, economic 
and resources  status.  An imut8ble  weight limit of 3000 lbr.  provided  physical con- 
s t r a i n t s ;  and anticipated fuel urd u t c r i a l r  c a t s  suggested economic constraints.  
Safety-related performance ranges were derived from accident  configurafions and 
frequencies combined w i t h  autombile  physic81 design urd weight constraints.  t 

I 

Alternative  personal  transportation systems of fer  no r e l i e f  from 
’ dependence on t h e  f a m i l y  rutombile .  Economic, energy,  ecological and materials I 
I l imitat ions will force I continuous demand for  more eff ic ient   vehicles;  and that 

i 

demand will be met in part  u i t b  a continuous s h i f t  toward l i g h t e r ,  smaller  vehicles. 
Accident data analyses suggest that  t h i s  s h i f t  will have a favorable e f fec t  on 
hr8hk’sy qafety.  However, the increased  exposure ( to t a l  number of vehicles) and 
jncrcnsed awareness of  the highway t o l l   c a l l  for a greater  emphasis on vehicle 
safe+)’ measures. Societal   costs and vehicle  safety-related COSKS are reviewed. 
Careful  integration of safety  into t h e  vehicle  design is found t o  be necessary i n  
the fqce of the u n y  constraints  urd t h e  changing nix.  
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PERCENT OF INTdUSON RELATED INJURY BY TYPE OF COLLISION 

t WON-ROL LOVE R I ROLLOVER 
ANY ANY 

With ~inimal comportment  invasion (1,' - 6'') , the 'probability of 
experiencing serious injury 8s I result o f  contact with an inttuding com- 
ponent can be considered  negligible, thus, redesigning to'influence only 
minor intrusion would have llttle or no offact on tho risk of soriour  injury. 

Design frplicrtions of Vehicle Intrusion . 

To significantly reduce ejection, prrticulrrly in rollover 
accidents, the  us0 of restraints was recolsnded in tho  preceding  section. 
However, when limitations are iapored on occupant  movement by the lap and 
shoulder belt, or m y  other restraint system, rinimiring intrusion becomes 
increasingly important. 

In rollover 8ccidents, for example,  accident investigations involving 
unrestrained occupants indicate that  they art often thrown from the seat  and 
arc!not affected by intrusion of the top structure. A fully restrained 
occupant in such an rccident would remain  upright irr his seat m d  could  not 
w o i d  confact with tho intruding top. Similarly in ride impacts, a 
rartrained occupant in any of the outer seating positions is within a few 

inches o f  the side structure. Thus, in any vehicle in which the occupants 
8re to be restrained, it is essential to linit intrusion for side impacts and 
rol lovers. 
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