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Vehicle  Ch8r8CteriStiCS  suitable  for an automobile th8t might be in- 
troduced in the mid-1980's are defined under the specific  constraint  that the curb 
weight  not excoed 5000 lbr. A **family car** configuration (4 t o  5 seating  positions 
plus adequate cargo  space) is chosen as the representative of an RSV car model lihe 
to be  studied.  Sizing follows from the selected fuily d e l  urd the  weight  con- 
stmint; and  configuration is chosen to obtain  high  packaging  efficiency  combined 
with best potential  safety gain. 

The various cowonenis of safety  and  ro8d  performance are reviewed  in 
the light of the  economic/accident/usage  findings of Volume I f .  Technical specifi- 
cations are given  for the areas of crash  8voidance.  crash  energy  management, priur: 
occupant  protection,  post-crash  safety  and  pedestri8n  protection.  Corresponding 
criteril and test 8ethodologies are discussed. 



There are two primary techniques  cunently omployed t o  exmine 
occupant re tent ion  capabi l i t ies  of voh ic l e   r e s t r a in t   sys t a r  and s t ruc tura l  
integrity  in  non-collision  rollover accidents. T%ey are   the ramp method 
(SAE JUS71 and the cart method ( W S S  208). 

In  the ramp test, d i q l a y d   i n  F i w  5-32, a rrpid  rtoering  input 
is introduced  just  prior to  teaching  the v. ?his procodute w r u l l y   r e s u l t s  
i n  a rollover,  but t h e  resu l t s  are highly rmroputablo. 

The c u t  method for inducing ro l l av r r s  i s  wra ropeatablo  than 
the  rup techniqu.,  but it is also less roalirtic kcauso   t he re  i s  no forward 
volocity component. Using this test pocodun, tho vohiclo is muntod on 
an 8ngl.d cart loving at constant velocity. n o  cart i r  s w ~ ~ ~ r n l y  doce'laratod 
r e su l t i ng   i n  the  vehicle flipping.off the  cart  i n  a ro l l i ng  motion (see Figuro 
SqS). Since the  path of the vehicle i s  oasiert to p r o k t  for the cart test 
mothod, it 8 p p r m t J y  i s  the  usiest t o  photogr8ph. 

Both of the .bow t o r t  tochniques s p u i f i u l l y  deal with  non-collision 
rol lover  tiulation. Thoro aro  presently no avcrihblo test methods to   depict  
rollover  accidents which involvo  collision w i t h  obstacles or other  vehicles. 
This impact d e ,  rollovor with col l is ion,   const i tutes  -re than half- o f  all 
rol lover  accidents; but, because of  the  large n u k r  of V8r i8bhS  involvod, it i s  
virtu8lly  impossible t o  devise 8 rrrpzosentativo t o r t   f o r   t h i s  impact mde. 

Once re tent ion of the  occupant  with  tho  vehicle co.p.flmnt 1s 

achieved.  maintaining t h e  inter ior   survival  sp8ce is B d a t o W .   U t h o W h  
it is d i f f i c u l t  to cor re la te  roof crush t o  occupant i n j W ,   P d e n t  engineering 
design would s u u e s t  that roof c n u h  be hold within tolerlblc limits. This 
to le rab le  limit i s  t o t a l l y  depondent on occupant  positioning and r e s t m i n t  
type. With eithor un res t r a ind  or l ap  b l t e d  occupbts, it does  not 8pp.r 
that the  level of roof crush i s  significant.  In fact, roof c n s h  of as rtch 
as 2 feet  u y  have l i t t l e  o r  no offoct on injury level  (8.0 discussion 
of HSRI work in ~ o l t m e  11, Accident Data - In tnuion) .  Howover, i f  a 
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snouldtr  belt  is  used, large roof crush could result in   in jury  bec8ure of 
reduced  occupant rurviv8l space. nerefon, excessive roof crush should be 
prohibited. lhcre are 8 number of tests Currently employed to evaluate the 
r ~ f ' ~  in tegr i ty .  These include  the Roof h o p  Test (SAE 3996) and the roof 
c a s h  t e s t s  8s described in  SAE 3374 urd f" 216. l h t y  are depicted in 
Figures S-34 and 5-3s. 

In the roof drop test procedure, tho vohicle i s  suspended i n  an 
inverted  position at a specif ied C O m p m d  m g l e  and height md then teleased. 
The roof crush  tosts  are q w r i s t a t i c   t o s t s  i n  which the roof Sttuctulro i s  
loaded up t o  a specif ied limit. k i t h -  of these test types involve  occupant 
simulation and are extremely  unrepresentative of rwl accident Struc tur r l  
exposure. 

R 

5.8.7 Test Criteria 

P Present c r r t h  test methods d in jury  criteria approximate real 
world accident envi ronwnts   in  8 crude f u h i o n  8t = s t .  Refinwent of in jury  
c r i t e r i a  is' being  actively pursuod i n  a number of WEA progrur m d  should 
not be duplicr tod  in   the RSV program; =fin-t o f  crash test aethods does 
l i e   i n  the RSV province. m e r e f o n ,  8 numbor of di f fe ren t   tos t   conf igur r t ions  
*'as chosen  (Section S.3) so t h a t  8 greater  confidence  could be generated th8t 
the RS\' would perform adequately i n  the rea1 world. Goals for crash energ). 

management of t h e  RSV structure wen presented in  Section 5.3 and t h e  s t a t e -  
of-thc-8rt  of crashworthiness testing was presented above (Section 5.8.1). ?he 

mjor function o f  t h i s  subsection is t o  collpllmnt the discussions on crash 
energy management by providing  additional  tnsisht  for  the  choice o f  test con- 
d i t ions  specified. 
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