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Appendix.& NCSS Head In jury  Accident - Data 

The National  Crash Seve r i ty  Study (NCSS) d a t a  f i l e ,  a s  m o d i f i e d  i n  

March 1980, was used a s  a s o u r c e  of f i e l d  d a t a  r e l a t i n g  t o  h e a d  

in jury .  Cases were s e l e c t e d  from t h a t  f i l e  using a g l o b a l  f i l t e r  t h a t  

passed only those  cases  i n  which an in ju red  occupant was the  d r i v e r  o r  

r i g h t  f r o n t  passenger of a 1970 o r  l a t e r  m o d e l  p a s s e n g e r  v e h i c l e .  

Previous examination of t hese  f i l e s  ind ica ted  t h a t  t h e  numbers of N C S S  

cases  involving occupants i n  o the r  s ea t ing  pos i t i ons  would be too s m a l l  

t o  be s i g n i f i c a n t  . 
The d a t a  s e t  produced above was m a t c h e d  t o  a n d  merged  w i t h  a 

secondary NCSS f i l e  ava i l ab l e  a t  HSRI t h a t  contained measured crush d a t a  

f o r  most case  vehic les .  I n  those cases f o r  which the re  w e r e  no a c t u a l  

crush da t a ,  such d a t a  were d e r i v e d  f r o m  t h e  C D C  c o d e  f o r  t h e  c a s e  

veh ic l e  and added t o  t h e  f i l e .  A s i n g l e  d i g i t  appended t o  t h e  end  of  

each f i l e  provides a code by which one can determine i f  the c r u s h  d a t a  

i s  a c t u a l  o r  der ived.  

I n  add i t i on ,  based upon an inqui ry  by Professor  Donald Huelke, t h e  

da t a  of each case  were processed t h r o u g h  a n  e l e m e n t a r y  p r o g r a m  t o  

produce a new v a r i a b l e  t h a t  descr ibes  the  f r o n t  s ea t ing  p a t t e r n  of e a c h  

case vehic le .  This  code is  incorporated i n t o  the  da t a  f i l e .  

I t  was convenient t o  p a r t i t i o n  the da t a  f i l e  according t o  the  c l a s s  

of ob jec t  s t ruck  by t h e  case vehic le .  Preliminary examination ind ica ted  

t h a t  the  physics of the event  could be only poorly i n f e r r e d  i n  t h o s e  

cases i n  which the  s t r u c k  objec t  was a heavy t ruck ,  a r a i l ,  an abutment, 

a bui ld ing ,  o r  a f i e l d .  La te r  examination a l s o  e l i m i n a t e d  t h o s e  c a s e s  

involving t rucks  of l e s s  than 1 0 , 0 0 0  l b s .  G V W ,  b e c a u s e  i t  was n o t  



poss ib l e  t o  i n f e r  t h e  c rash  configurat ion.  Thus, t h e  f i e l d  d a t a  w e r e  

reduced t o  two broad ca t egor i e s :  (1) case  ca r s  s t r i k i n g  c a r s  a n d  ( 2 )  

case  c a r s  s t r i k i n g  t r e e s  over  six inches i n  diameter o r  u t i l i t y  p o l e s .  

I n  each ins tance ,  t h e  c rashes  were subdivided according t o  whether t h e y  

had f r o n t a l  c rush  o r  s i d e  c n ~ s h  ( o n  t h e  s i d e  a d j a c e n t  t o  t h e  c a s e  

occupant). Thus, t h e r e  is a 2 x 2 x 2 s t r u c t u r e  t o  t h e  cases  examined: 

occupant p o s i t i o n ,  ob jec t  s t r u c k ,  s i d e  crushed. 

A primary reason f o r  examining f i e l d  case d a t a  was t o  d e d u c e ,  i f  

poss ib le ,  the  k i n e t i c s  and k i n e m a t i c s  a s s o c i a t e d  w i t h  p a r t i c u l a r  

ca t egor i e s  of occupant i n ju ry .  S p e c i f i c a l l y  , we were i n t e r e s t e d  i n  t h e  

prospec ts  of deducing, f o r  t h i s  s tudy ,  which veh ic l e  t a r g e t  po in t s  w e r e  

s t r u c k  by t h e  occupant's head/skul l  and t h e  probable s t r i k i n g  v e l o c i t y  

vector .  This  goa l  was paramount i n  t h e  choice of cases .  The March 1980 

r e v i s i o n  of t h e  NCSS f i l e ,  however, s e m e d  t o  remove f r o m  t h e  f i l e  a 

po r t ion  of t h e  previously repor ted  head/skul l  contact  po in t  information,  

because t h e s e  d a t a  were discovered t o  have been erroneously coded. The  

f i l e ' s  p o t e n t i a l  f o r  i l l umina t ing  h e a d - t o - v e h i c l e  i n t e r a c t i o n s  was 

the re fo re  reduced. The contact  p o i n t s  f o r  o the r  body regions,  however ,  

a r e  repor ted  i n  reasonable frequency. These i n t e r a c t i o n s ,  desc r ibed  a s  

f a c i a l  , neck, thorax,  abdominal, p e l v i c ,  o r  upper/lower limbs, a r e  noted 

f o r  each case  b u t  a r e  r e s e w e d  f o r  d i scuss ion  elsewhere. 

To provide an e s t ima te  of the vehic le  kinematics ,  t h e  NHTSA CRASH2 

algori thm was u t i l i z e d  ( i n  p a r t i a l  f o r m )  t o  d e d u c e ,  f o r  e a c h  c a s e  

veh ic l e ,  a peak dece l e ra t ion  and a bar r ie r -equiva len t  v e l o c i t y .  T h e s e  

parameters were deduced from t h e  peak force  assoc ia ted  w i t h  c r u s h  a n d  

the  energy absorbed i n  t h e  crush r e spec t ive ly .  Both of t hese  parameters 

a r e  used i n  f u l l  C R A S H 2  r u n s  when t h e  s t r u c k  v e h i c l e l o b j e c t  i s  



s p e c i f i e d .  The NCSS f i l e  r e p o r t s  v a l u e s  of t h e  DOT-derived Delta-V f o r  

a s i g n i f i c a n t  number of cases .  

The d a t a  p resen ted  h e r e  a r e  i n  e i g h t  s e p a r a t e  c a t e g o r i e s  o f  h e a d  

i n j u r y :  

Dr iver ,  Car t o  Car, Fron t  Crush (p ,  9) 
D r i v e r ,  Car t o  Car, Lef t -Side  Crush (p. 7 1 )  
Right  F r o n t  Passenger ,  Car t o  Car, F ron t  Crush (p .  106) 
Right  Fron t  Passenger ,  Car t o  Car, Right-Side Crush (p .  144) 
Dr iver ,  Car t o  TreeIPo le ,  F ron t  Crush (p .  162) 
Dr iver ,  Car t o  TreeIPo le ,  Lef t -Side  Crush (p .  194) 
Right  Fron t  Passenger ,  Car t o  T r e e / ~ o l e ,  Front  Crush ( p .  204) 
Right Front  Passenger ,  Car t o  TreeIPo le ,  Right-Side Crush (p.  219) 

For  each ca tegory  t h e r e  is  a l i s t i n g  summarizing t h e  c a s e s ,  w h i c h  a r e  

o rdered  accord ing  t o  t h e  occupant 's  OAIS. The NCSS c a s e  number may b e  

used t o  e x t r a c t  a f u l l  d a t a  set l i s t i n g ,  i n  Engl ish ,  of a n y  c a s e  f r o m  

t h e  NCSS f i l e  o r  t o  r e t r i e v e  t h e  o r i g i n a l  ha rd  copy c a s e  r e p o r t s .  E a c h  

NCSS case record may c o n t a i n  a r e p o r t  of t h r e e  i n j u r i e s ,  and i t  i s  n o t  

uncommon among t h e  c a s e s  i n  t h e s e  l i s t i n g s  t o  have more t h a n  o n e  h e a d  

i n j u r y  p e r  occupant. 

I n  a set of t h r e e  f i g u r e s  fo l lowing  each of t h e  ca tegory  l i s t i n g s ,  

t h e  DOT-derived Del ta-Veloci ty  (when a v a i l a b l e ) ,  t h e  B a r r i e r - E q u i v a l e n t  

Ve loc i ty ,  and t h e  Peak D e c e l e r a t i o n  f o r  each c a s e  a r e  p l o t t e d  v e r s u s  t h e  

AIS v a l u e  of t h e  most s e v e r e  head i n j u r y  of each case.  (The A I S  v a l u e s  

p l o t t e d  were p e r t u r b e d  by a random n u m b e r  g e n e r a t o r  t o  r e d u c e  t h e  

p r o b a b i l i t y  of exac t  o v e r p l o t t i n g  of two o r  more d a t a  p o i n t s . )  A l e a s t -  

squares  l i n e a r  r e g r e s s i o n  l i n e  was then c a l c u l a t e d  and p l o t t e d  f o r  t h e s e  

cases ,  and t h e  e q u a t i o n  of t h a t  l i n e  i s  p r i n t e d  o n  t h e  f i g u r e .  I n  

a d d i t i o n ,  a c o r r e l a t i o n  c o e f f i c i e n t  was determined f o r  each ca tegory  and 

is p r i n t e d  on t h e  f i g u r e .  The square  of t h e  c o r r e l a t i o n  c o e f f i c i e n t  

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

accounted f o r  by t h e  independent v a r i a b l e  of t h e  p l o t .  



Following t h e s e  l i s t i n g s  and p l o t s ,  t h e r e  a r e  s e t s  of c o m p u t e r -  

composed ske tches  of t he  case  r epo r t s .  Each s k e t c h  i s  d i v i d e d  i n t o  

t h r e e  regions. The upper region descr ibes  t h e  case  veh i c  l e  da  t a ,  t h e  

occupant's use  of r e s t r a i n t s ,  and the  va lue  of t he  e j e c t i o n / e n  t rapmen t 

va r i ab l e .  The weighting f a c t o r  i s  derived from t h e  NCSS code and c o u l d  

be used t o  i n f e r  t h e  s i g n i f i c a n c e  of a case  according t o  t h e  s a m p l i n g  

p ro toco l  of t he  NCSS study. This  f a c t o r  was not  used i n  t h i s  r e p o r t .  

The s tatement  I C O D  = 1 i n d i c a t e s  a CDC-derived crush shape, and I C O D  = 2 

i n d i c a t e s  a measured crush p r o f i l e .  The middle p o r t i o n  of e a c h  s k e t c h  

r epor t s  t h e  na tu re  of the  occupant's i n j u r i e s  t o  a l l  body regions.  

The lower po r t ion  of each sketch has t h r e e  subparts .  The f i r s t  i s  

a s tandard  s i z e d  box wi th in  which t h e  case number and a sca l ed  ske tch  of 

t h e  crushed c a s e  veh ic l e  a r e  shown. Vehicles have been s c a l e d  t o  t h e  

ou t s ide  dimensions of t h e i r  s i z e  category according t o  t h e  d a t a  b u i l t  

i n t o  t h e  CRASH2 p r o g r a m .  The  c r u s h  r e g i o n  i s  p l o t t e d  f r o m  t h e  

coordinates  given. CDC-derived crush shapes f i t  t h e  v e h i c l e  s k e t c h  , 

while  measured NCSS crush shapes may not.  From t h e  c e n t  r o i  d o f  e a c h  

crush shape, a s h o r t  l i n e  runs i n  t h e  d i r e c t i o n  of t h e  r e p o r t e d  c r a s h  

f o r c e  and terminates  where a l i n e  p e r p e n d i c u l a r  t o  t h e  f o r c e  w o u l d  

i n t e r s e c t  t he  vehic le ' s  cen te r .  This  l i n e  does not i n d i c a t e  m a g n i t u d e  

of fo rce ,  but  r a t h e r  i t  a s s i s t s  t h e  r e a d e r  i n  a p p r e c i a t i n g  t h e  

r o t a t i o n a l  motions a s soc i a t ed  wi th  t h e  crash. Small c i r c l e s  i l l u s t r a t e  

t h e  f r o n t  s e a t i n g  p a t t e r n ,  t h e  f i l l e d - i n  c i r c l e  being t h e  case occupant. 

Next t o  t h e  v e h i c l e  s k e t c h  i s  a f r o n t a l  v i e w  of  a n  u p r i g h t  

occupant. This  sketch d e p i c t s  a head,  n e c k ,  t h o r a x ,  a n d  a b d o m i n a l  

region i n  a v e r t i c a l  a r r a y .  Below t h e  a b d o m i n a l  r e g i o n  i s  a n  a r e a  

represent ing  t h e  lower back, p e l v i s ,  and lower limbs. To each  s i d e  of 



t h e  thorax reg ion  a r e  a r eas  represent ing  t h e  shoulders  and upper l imb s . , 
The program p laces  t he  A I S  code corresponding t o  t h e  ' v a r i o u s  i.n j u r i e s  

i n t o  these  regions f o r  r ap id  v i s u a l  app rec i a t ion ,  but  t he  l o c a t i o n  of an 

AIS number w i t h i n  a given a r e a  is not s i g n i f i c a n t .  

Below these  two ske tches  a r e  a v a r i e t y  of repor ted  and deduced d a t a  

on t h e  veh ic l e  and occupant. The v a r i a b l e s  IXP a n d  I Y P  r e p o r t  t h e  

percentage coodinates  of t h e  cen t ro id  of the  crush shape r e l a t i v e  t o  t h e  

f r o n t  l e f t  corner  of t he  vehic le .  The "mass f a c t o r , "  which i s  u s e d  t o 

a d j u s t  t he  weight of the  veh ic l e  t o  a n  " e f f e c t i v e  w e i g h t "  f o r  non-  

c e n t r a l  impacts, is a l s o  repoted. 

The c d r r e l a t i o n  between an  occupant's g r e a t e s t  h e a d  i n j u r y  A I S  

va lue  and t h e  DOT Delta-Velocity parameter is  o v e r a l l  b e t t e r  t h a n  a n y  

o t h e r  c o r r e l a t i o n  attempted. For t he  d r i v e r ,  A I S  = 0 .1559  (D.V. - 
11 .23 )  and R = .656 ( s ee  Fig. 1 ) .  For t h e  r i g h t  f r o n t  passenger ,  A I S  = 

0.2447 (D.V. - 11 .23 )  and R = .523 ( see  F iga  2 ) .  Deta i led  review of t he  

cases  by category seems t o  lead t o  t h e  same conclusion t h a t  i s  ind ica t ed  

by the  R va lues ,  namely t h a t  Delta-V should b e  c o n s i d e r e d  a s  o n l y  a 

p r i n c i p a l  f a c t o r  i n  p r e d i c t i n g  t h e  d e g r e e  of h e a d  i n j u r y .  O t h e r  

f a c t o r s ,  p o t e n t i a l l y  more s i g n i f i c a n t ,  a p p a r e n t l y  e x i s t  b u t  a r e  n o t  

a v a i l a b l e  from t h e  NCSS data .  I t  is  unfor tuna te ,  f o r  i n s t ance ,  t h a t  t he  

objec t  s t ruck  by t h e  occupant's head a n d  r e s p o n s  i b l e  f o r  i n  j u r y  i s  

seldomly r e p o r t e d .  I n  a d d i t i o n ,  b e c a u s e  t h e r e  i s  no p h y s i c a l  

desc r ip t ion  of t h e  occupant's body s i z e  o r  t h e  long i tud ina l  p o s i t i o n  of  

t h e  occupant's s e a t ,  i t  is not  poss ib l e  t o  i n f e r  e i t h e r  t h e  c o n t a c t  

region o r  t h e  r e l a t i v e  s t r i k i n g  ve loc i ty .  

Data of t he  NCSS type a r e  now b e i n g  c o l l e c t e d  u n d e r  t h e  NASS 

program of NHTSA. While i t  is  expected t h a t  r epo r t s  of head i n j u r y  may 



have a h i g h e r  l e v e l  of r e p o r t e d  c o n t a c t  p o i n t s  o r  r e g i o n s ,  t h i s  i n  

i t s e l f  is n o t  a d e q u a t e .  A n t h r o p o m e t r i c  a n d  i n t e r i m  . g e o m e t r i c  

i n d i c a t o r s  are s t i l l  needed b e f o r e  o c c u p a n t  i n j u r y  k i n e t i c s  c a n  b e  

determined and analyzed.  These d a t a  shou ld  n o t  con t inue  t o  be ignored .  
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NCSS CASE NO. 470924043 t1pn SAT 24 SEP 1977 
73 PASS CW SUB-COtlP/USA C H E V Y / ~ D A  11318 

2 CDC EXTENT TO FRONT SIDE FROn 12OCLOCK , I  1 

OAIS- 2 RESTRAINT- NOT USED EJECT/TRW= NONE WEIGHTING F- 1 
R V/V HEAD ON TYPE CRASH WITH COWACT CAR 
L- 30 C1- 0 C2= 1 C3a 0 C4= 1 C5- 1 C6- 2 0- IS ICOOP 2 

LflTERAL DELTA-V- 0 LONGITUDINRL DELTR-V- 20 DELTA-V - 20 
-- - ----- - -- - - 

BODY REGION ANKLE-FOOT HEAD-SKULL RNKLE-FOOT 
DIRECTION RIGHT UHOLE REGION LEFT 
TYPE INJURY DISLOUITION CONCUSSION FRACTURE 
BODY ELEtlENT JOINTS BRmN SKELETAL 
INJURY LEVEL IlODERATE AIS2 MDERATE RIS2 noOERRTE IUS2 
OBJECT CONTACTED FOOT CONTROLS WINDSHIELD FOOT CONTROLS 

IXP - 0 IYP - 78 ZONE 3 t , 
WEIGHT = 3053. FORCE m 4553. 
CRUSH ENERGY- 5101. IWSS FACTOR - 0.87 , 

OCCUPANT OAIS 2 SEATING POSITION 11 
ACE - 25 SEX = 1 HEIGHT- 63 UEIGHT- 185 

























NCSS CASE NO. 670923003 7 An FRI  23 SEP 1977 
77 PASS CClR COWACT FWD 14 100 

3 CM: EXTENT TO FRONT SIDE FROn 11OCLOCK , 
ORIS- 2 RESTRAINT- NOT USED EJECT/TW- NONE WEIGHTING F- 1 
f l  V/V SIDE TYPE CRASH WITH FULL-SIZE CAR 
L- 32 C1= 29 C2- 24 C3- 20 C4= 19 C5= 11 C6= 8 01-16 ICOD= 2 

LATERAL DELTA-V- I 1  LONGITUDINAL DELTR-V- 14 DELTR-V - 18 

BODY REGION ELBOU KNEE HERD-SKULL 
DIRECTION LEFT RIGHT POSTERIOR/BACK 
TYPE INJURY LACERATION LRCERATION LACERATION 
BODY ELEHENT INTEGUMENTFIRY JOINTS INTEGWENTARY 
INJURY LEVEL IMDERATE AIS2 flODERATE AIS2 HINOR AISl 
OBJECT CONTACTED STEERING A S S W L  INSTRUnENT PANEL UINDSHIELD 

670923083 

- 

IXP - 5 IYP - 23 ZONE = 1 
I !  [ I  

WEIGHT a 3547. FORCE = $3234. 
CRUSH ENERGY= 690337. . PIRSS FRCTOR = 0.04 
OCCUPANT OAIS 2 SEATING POSITION 11 
AGE - 36 SEX = 1 HEIGHT- 75 WEIGHT- 215 

1 

2 I 

i 

I 
2 

















NCSS CASE NO. 271117027 3 Pi l  THU 17 NOV 1977 
71 PASS CAR LUXURY/LIMOSINE COILLAC 11403 

3 CDC EXTENT TO FROVT SIDE FROil 1 OCLOCK t 

OAIS- 3 RESTRRINT- UNKNOWN EJECT/TRfiP- NONE UEIGHTING F- 1 
A V/V SIDE TYPE CRASH WITH LUXURY CRR 
La 64 GI- 29 C2- 24 C3= 27 C4- 26 C5- 19 C6- 13 01-28 ICOD= 2 

LATERAL DELTR-V- 0 LONGITUDINW DELTA-V= 0 DELTA-V - 0 

BODY REGION HEFU-SKULL WRIST-HRND FACE 
DIRECTION SUPERIOR/UPPER RIGHT SUPERIOR/UPPER 
TYPE INJURY CONCUSSION CONTUSION LACERATION 
BODY ELEtlENT BRAIN INTECUflENTfWY INTEGWENTARY 
INJURY LEVEL SEVERE AIS3 tlINOR AIS1 HINOR AIS1 
OBJECT CONTACTED STEERING ASSEC1BL INSTRUtlENT PWEL STEERING ASSEtlBL 

271 117027 

Q 
L 

0 

IXP - 5 I Y P -  11 ZONE- 1 
WEIGHT m 5309. FORCE a 865 16. 
CRUSH ENERGY- 1613228. MSS FACTOR = 0.45 
OCCUPRNT ORIS 3 SEATING POSITION 11 
AGE = 26 SEX = 2 HEIGHT- 99 WEIGHT- 999 

d. 

1 

1 

b 

1 









































OR1 VER --- ---- ---- 
rJcss CASE 

i l E A O  I N J U R Y  CAR TO CAR CRASII. L E F T - S I D E  ........................ 
OOJECT CONTACTED 

CRUSH ------- ------- 
VEt I ICLE 
CODE 

---------------- ----- ------- ---- 
L E V E L  TYPE 
I N J U R Y  I N J U R Y  

PEAK 
OECELERAT I O N  

E Q U I V L L E N T  0GT -CHASIIZ 
8 4 R R I E R  DE L,T A- V 
SPkEO I - - - - - - - - - - - - - - - - - - - - 1- - - - 

19 HPH d HP~I 
6 H P I I  1 4  HPI I  

4 0  MPII 0 HPI i  

--------------------- 
I A I S  CONCUSSION 
1 A I S  L A C E R A T I O N  
2 A I S  CONCUSSION 
2 A1S L A C E R A T I O N  
1 A I S  L A C E R A T I O N  
2 A I S  CONCUSSION 
1 A I S  L A C E R A l I O N  
2 A I S  CONCUSSION 
1 A1S CONCUSSION 
2 A 1 S  CONCUSSION 
1 A I S  L A C E R A T I O N  
2 A I S  CONCUSSION 
2 A I S  CONCUSSION 
1 A I S  AORASION 
1 A I S  CONTUSION 
2 A I S  CONCUSSION 
2 A I S  CONCUSSION 
I A I S  CONCUSSION 
2 A I S  CONCUSSIUN 
2 A I S  CONCUSSION 
1 A I S  L A C E R A T I O N  
1 A I S  CONCUSSION 
1 A I S  L A L E R A T I O N  
1 A I S  CONCUSSIUN 
3 A I S  CONCUSSION 
2 A 1 5  CONCUSSIUN 
1 A I S  CONCUSSION 
2 A l S  CONCUSSION 
1 A I S  LACERAWION 
2 A I S  CONCUSSION 
1 A I S  LACERATION,  
1 A1S L A C E R A T I O N  
1 A I S  CONCUSSION 
8 A I S  CONCUSSION 
4 A I S  L A C E R A T I O N  
2 A I S  CONCUSSION 
1 A I S  L A C E R A T l O N  
4 A I S  CONTUSION 
6 A I S  L A C E R A I I O N  

----------------- ----- -- 
UNKNOWN 
STEERING ASSEHOL 
A-P I L L A R  
a -P ILLAR 
WINDUW CLASS 3 8  HPI I  

30 MPH 
0 HPI I  

2~ n r t l  

I3-P I L L A R  
UNKNOWN 
UNKNOWN 
UNKtJUWN 
EXTERIOR OBJECT 
STEER I N C  LSSEHBL 
UNKNOWN 
WINDOW C L A S S  
UNKNOWN 
UNKNOWJ 
S I D E  I N T E R I O R  
A-P ILLAR 
S U N V I S O R / F I T T I N G  
S U N V I S O R / F I T l  I N G  
UNKNO W 
WINDOW CLASS 
MIRRORS 
UlNDOW C L A S S  
UNKNOWN 
WKIJO WJ 
UNKNOHN 
W I N W H  GLASS 
U I N D S H l  E L 0  
Y INDSk I I  E L 0  
WINDOW GLASS 
A - P I L L A R  
WIN1)StI IELD 
W I N U S I I I  E L 0  
UNKNOWN 
UNKNLl W 
LOOSE OUJECTS 
ROOF S I D E I t A I  L 

16 H P l i  9 HPI I  
1 7  H P t l  1 8  MPH 
25 HPH 1 2  H P H  

HP H 
HPt1 
HPH 
M PH 
MPII  
HP H 
H P I I  
HPt t  
MPI I  

L O  HPH 
1 5  t lPH  

0  MPII 
7 H P t i  
0 H P I i  

16 MPH 
11 NPI I  
23 HPI I  
0 MPl l  

H P l i  
HPH 
H P H  
H P I I  
H P I I  
H P I I  
H P t I  
MPIt 
HPBI 

1 5  MPl l  
2 1  HPI I  
22  HP l i  
1 4  MDl l  
2 2  H P l l  
I 3  HPI I  
1 I HPII  
28 HPI I  
I 6  ~PII 

I 
16 ~(PH 
2 6  HPII 
LO HPt4 

5 9  HPt I  
29  MPI i  



r 

DRIVER HERD INJURY 
CRR TO CAR CRRSH , LEFT SIDE CRUSH 

6 

5 

4 

AIS 
VRLUES 

3 

2 

I 

M 

DOT-CRRSH2 VELOCITY CHRNGE I N  MPH 

24 CRSES 

8 

" 4 9  q, 

I ='='IE 
0 

10 

I 

I 
I 
I 

CORRELRTION COEFFICIENT - 0.081 

rn I I I 
I 

1 .  = 2.3556 *( D.V. - 15-97) 

(D.V. 1 - CRRSH2 VELOCITY CHRNGE 
20 30 40 50 60 M 00 



4 
I 
I 

I ' I  l r  

I DRIVER HERD INJURY 
! 

CRR TO CRR CRRSH , LEFT SIDE CRUSH ' 
6 

5 

4 

AIS 
VRLUES 

3 

2 

I 
1 

I 

00 

I ;  r l  

CORRELATION COEFFICIENT = 

R.I.S. =I '0.2852 *( E.B.V. - 16.231 

(E.B.V. 1 = EQUIVRLENT BRRRIER VELOCITY 
20 30 40 50 60 70 80 

EQUIVALENT VELOCITY CHRNGE I N  flPH 

31 CQSES 



1 ' I !  
I 

DRIVER HEAD INJURY I 

CAR TO CAR CRClSH , LEFT SIDE CRUSH I 

6 

5 

4 

R IS 
VOLUES 

3 

2 

I 

m 

i 

Y m 

CORRELRTION COEFFICIENT = 0.405 

m Ill 

R.I.S. = ' Oil865 *( P.0EC. - 8.521 

(P.OEC. 1 = PERK DECELERRTION I N  GaSaaa 
10 20 30 40 50 60 70 M 

PERK DECELERRTION I N  G UNITS 

31 CRSES 





































































1 

RIGHT-FRONT PRSSENGER HECID INJURY 
CRR TO CFIR CRCISH , FRONT CRUSH 

6 

5 

4 

AIS 
VFILUES 

3 

2 
* 

1 

m 

*e + 

CORRELRTION COEFFICIENT = 0.426 

** 

0,1692 *( E.B.V. - 15.58) 

(E.B.V. 1 - EQUIVCILENT BFIRRIER VELOCITY 
lo 20 30 10 50 60 m 80 

EQUIVRLENT VELOCITY CHQNGE I N  MPH 
33 CRSES 



RIGHT-FRONT PRSSENGER HERO INJURY 
CRR TO CFIR CRRSH , FRONT CRUSH 

8 

5 

4 

01s 
VflLUES 

3 

I 

CORRELATION COEFFICIENT - 
R.I.S. = 0.2397 +[ P-OEC, - 8,641 

(P,DEC. 1 - PEW DECELERRTION I N  G'Saaa 
M 10 20 30 10 50 60 m 80 

PERK DECELERRTION I N  G UNITS 
33 CRSES 

- 









































































RIGHT-FRONT PRSSENGER HERD INJURY 
CflR TO CRR CRASH , RIGHT SIDE CRUSH 

6 

s 

4 

FlIS 
VRLUES 

3 

2 

I 

M 

I I 

CORRELRTXON COEFFICIENT - 0,856 

0.1.S. = 0.2024 *( D.V. - 5.631 

(D.V. 1 - CRFlSH2 VELOCITY CHFlNGE 
10 20 30 40 50 60 70 80 

DOT-CRRSH2 VELOCITY CHRNGE I N  HPH 
13 CRSES 

A 



4 

r 

RIGHT-FRONT PASSENGER HEAD INJURY 
CAR TO CAR CRASH . RIGHT SIDE CRUSH 

8 

5 

4 

01s 
VRLUES 

3 

2 
P 

I 

00 

CORRELATION COEFFICIENT = 0.278 

0.5590 *( E.B.V. - 18.831 

(E.B.V. 1 - EQUIVALENT BARRIER VELOCITY 
16 20 30 40 50 60 M 80 

EQUIVALENT VELOCITY CHRNGE I N  HPH 
13 CRSES 

















r 

NCSS CASE NO. 670930094 IUDN F R I  30 S t 3  1977 
74 PflSS CfUt SPECIf)l.N/PONY PONTICtC 11306 

3 CDC EXTENT TO RIGHT SIDE FROtl 2 OCLOCK 
ORIS- 2 RESTRQINT- NOT USED EJEGT/TRW- NONE WUGHTING F= 1 
R V/V SIDE TYPE CRQSH WITH F U - S I Z E  Cf\R 
L- 91 C1= 12 C2- 6 C3= 6 C4m 0 C5= 0 C6- 0 0-45 ICOD- 1 

LATERAL DELTA-V- 13 LONGLTUDINfU- DELTA-V= 8 DELTfl-V = 15 

BODY REGION FfCE t-mD-SKUU. FWE 
DIRECTION RIGHT WHOLE REGION RIGHT 
TYPE INJURY LACERATION CONCUSSION LACERATION 
BODY ELEtlENT INTEGUPIWTftRY BRAIN INTEGUENTC1RY 
INJURY LEVEL tlOClERCITE flIS2 tlODERATE fUS2 IlINOR RIS1 
OBJECT CONTfiCTED WINDOW GLCISS UINDOU FRAHE UINOOU GLASS 

670930094 

1 
22l ' ~ i ' l  I 

IXP - 80 IYP = 34 ZONE = 6 
WEIGHT =1 3053. FORCE n 56804. 
CRUSH ENERGY- 298171. ClASS FfKTOR - 0.42 
OCCUPANT OGIS 2 SfifKCNG POSITION 13 
AGE - 20 SEX = 1 HEIGHT- 72 WEIGHT- l6S 
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d 
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NCSS CASE NO. 370302001 1 AM WED 2 WR 1977 
77 PASS CAR FULL SIZE BUICK 11302 

3 CDC EXTENT TO FRONT SIDE FROM 12OCLOCK 
M I S -  2 RESTRAINT- NOT USED EJECT/TRW- NONE WEIGHTING F= 1 
A V/OBJ FRONT TYPE CRRSH WITH UTILITY POLE 
La 24 C1= 22 C2= 26 C3= 29 C4= 26 C5= 25 C63 22 01 2 ICODa 2 

LATERN DELTA-V= 0 LONGITUDINAL DELTR-V= 17 DELTR-V - 17 

BODY REGION HEW-SKULL FRCE WHOLE BODY 
DIRECTION WHOLE REGION INFERIOR/LOWER WHOLE REGION 
TYPE INJURY CONCUSSION LACERATION ABRASION 
BODY ELEHENT BRAIN INTEGUtlENTflRY INTEGUtlWTfWY 
INJURY LEVEL llODERATE AIS2 tlINOR RIS1 tlINOR FlISl 
OBJECT CONTACTED UNKNOWN UNKNOWN UNKNOWN 

370302001 

1' 
2' 

b 

IXP = 5 IYP = 52  ZONE = 2 I 

WEIGHT a 4865. FORCE a 30045. 
CRUSH ENERGY= 5 1 1302. MiSS FACTOR 1.00 
OCCUPANT OAIS 2 SEflTING POSITION 11 
RGE = 28 SEX = 1 HEIGHT- 73  WEIGHT- 225 









I 

NCSS CASE NO. 480311015 1 FU? SAT I1 tUW 1978 
77 PASS CAR SUB-COMP/USA CHEVYICMDA 11318 i 

3 CDC EXTENT TO FRONT SIDE FROH 120CLOCK 
OAIS- 2 RESTRAINT- NOT USED EJECT/TRfW- NONE WEIGHTING F- 1 
A V/OBJ FRONT TYPE CRASH WITH TREE>6 INCHES 
L- 33 C1= 13 C2- 17 C3= 21 C4= 21 C5- 20 C6- 16 D= -4 ICOD= 2 

LATERAL DELTA-V= 0 LONGITUDINRL DELTA-V- 20 DELTA-V - 20 

BODY REGION FRCE KNEE HEAD-SKULL 
DIRECTION CENTRAL RIGHT UNKNOWN 
TYPE INJURY FRACTURE LACERRTION LACERATION 
BODY ELEflENT RESPIRATORY INTECUIIENTRRY INTEGlJtlENTRRY 
INJURY LEVEL HODERRTE AIS2 MODERATE RIS2 RINOR M S 1  
OBJECT CONTACTED WINDSHIELD ADD-ON EQUIP WINDSHIELD 

480311015 

IXP - 5 IYP a 44 ZONE a 2 1 

WEIGHT 0 3053. FORCE n 47013. 
CRUSH ENERGY= 437250. MASS FACTOR = 1.00 1 I 

OCCUPANT OAIS 2 SEATING POSITION 11 
FlGE - 23 SEX = 1 HEIGHT= 69 WEIGHT- 230 

1 

1 ' 
2 

b 











NCSS CASE NO. 670605016 7 fUl SUN S JUN 1977 
76 PASS C M  SUB-COW/USA CHEVY /CAWA 11318 

3 CDC EXTENT TO FRONT SIDE FROH 12OCLOCK , 
WIS-  2 RESTRAINT- NOT USED EJECT/TRfW- NONE WEIGHTING F- 1 
A V/OBJ FRONT TYPE CRflSH WITH TREE>6 INCHES 
L= 27 C1= 13 C2- 21 C3= 25 C49 29 C5- 17 C6- 9 D= 10 ICOD= 2 

LATERAL DELTA-V= 5 LONGITUDINAL DELTA-V- 20 DELTA-V = 2 1 

BODY REGION HEAD-SKULL FACE FWE 
DIRECTION WHOLE REGION SUPERIOR/UPPER INFERIOR/LOUER 
TYPE INJURY CONCUSSION LACERATION LACERATION 
BODY ELEMNT BRAIN INTEGUHENTRRY DIGESTIVE 
INJURY LEVEL PIODERATE nIS2 HODERATE RIS2 HODERRTE AIS2 
OBJECT CONTACTED UNKNOWN UNKNOWN UNKNOWN 

. 4 

670605016 

I 
IXP a 6 IYP - 64 ZONE 1 2 
WEIGHT = 3053. FORCE a 42113, 
CRUSH ENERGY- 490384. ClASS FACTOR = 0.96 
OCCUPANT OAIS 2 SEATING POSITION 11 
AGE = 25 SEX = 2 HEIGHT= 66 WEIGHT- 142 

C 

I 





























NCSS CASE NO. 680303007 9 Pl l  FRI  3 MU? 1978 
71 PASS CAR FULL SIZE BUICK 11302 I 

4 CDC EXTENT TO FRONT SIDE FROn 12OCLOCK 
ORIS= 5 RESTRAINT= NOT USED EJECT/TRAP- NONE WEIGHTING F- 1 ' 

R V/OBJ FRONT TYPE CRASH WITH UTILITY POLE 
L- 38 C1- 0 C2= 10 C3= 15 C4- 25 CSa 46 C6= 26 Da 18 ICOD- 2 

LATERAL OELTA-V= 0 LONGITUDINFU, DELTB-V- 20 DELTA-V a 20 

BODY REGION CHEST HERD-SKULL WOOHEN 
DIRECTION CENTRfU POSTERIOR/BACK RIGHT 
TYPE INJURY LACERRTION FRACTURE LRCERRTION 
BODY ELEHENT ARTERIES SKELETRL LIVER 
INJURY LEVEL CRITICRL f l IS5 SERIOUS AIS4 SERIOUS n IS4 
OBJECT CONTACTED STEERING RSSEWL ilIRRORS STEERING ASSEtlBL 

680303007 

0' 
4 

. ?  ' 5 

4 

- 
IXP a 6 IYP = 80 ZONE - 3 
WEIGHT pI 4865. FORCE a 42245. 
CRUSH ENERGY= 755707. MISS FACTOR - 0.86 
OCCUPANT OAIS 5 SERTING POSITION 11 
AGE = 55 SEX = I HEIGHT= 68 WEIGHT- 190 





p ~ i Z  
U l i -  

I  Z 
W I O  
. J I U  

E !  - 
. l U  

E ! %  
0 1 0  
' 10  







, 

r 

DRIVER HEAD INJURY 
CRR TO TREEIPOLE CRASH , LEFT SIDE CRUSH 

= 

5 

4 

AIS 
VClLUES 

3 

2 

I 

00 

PEAK DECELERflTION I N  G UNITS 

6 CRSES 
- 

r 

I 

I 

10 

I 

m I 

CORRELRTION COEFFICIENT - 0.147 
I 

A.1-S. = 2.2353 *( P.DEC. - 8-84] 

(P-DEC. 1 - PEAK DECELERATION I N  G'Saaa 
20 30 40 50 60 70 80 







4 

i 

NCSS CRSE NO. 470622046 1OfUl WE0 22 JUN 1977 
73 PFISS CAR SUB-COtlP/LWORT MERCURY 66 109 

3 CDC EXTENT TO LEFT SIDE FROn 9 OCLOCK 
ORIS- 3 RESTRFlINT= NOT USED EJECT/TRW- NWE WEIGHTING F- 1 
A V/OBJ SIDE TYPE CRASH WITH UTILITY POLE 
L= 61 C1= 0 C2- 5 C3= 8 C4= 12 C5= 7 C69 0 0s-10 ICOD= 2 

LATERAL OELTR-V- 0 LONGITUDINAL DELTR-V= 0 DELTR-V = 0 

BODY REGION FIBDOMEN HEW-SKULL BQCK 
DIRECTION LEFT UHOLE REGION WHOLE REGION 
TYPE INJURY CONTUSION CONCUSSION CONTUSION 
BODY ELEHENT KIDNEYS BRRIN INTEGUHENTWY 
INJURY LEVEL SEVERE RISS HINOR AISl  HINOR AISl  
OBJECT CONTRCTED UNKNOWN UNKNOWN UNKNOWN 

470622046 

I 
i 

IXP - 52 IYP - 6 ZONE a 4 
UEIGHT a 3053. FORCE m 34604. 
CRUSH ENERGY= 170155. MASS FACTOR = 0.98 
OCCUPflNT O A I S  3 SERTING POSITION 11 
RGE - 16 SEX = 1 HE;IGHT= 99 UEIGHTP 999 

1 ' 
3 1 

1 















RIGHT-FRONT PRSSENGER HERD INJURY 
CRR TO TREE/POLE CRRSH , FRONT CRUSH 

, 

CORRELRTION COEFFICIENT = -0.367 

u r n *  

FI.1.S. = -0.3320 *( P-DEC. - 15.32) 

(P.DEC, 1 - PERK DECELERRTION I N  G'Saaa 
20 30 40 50 60 70 80 

PERK DECELERRTION I N  G UNITS 
10 CQSES 



NCSS CASE NO. 171124045 4 fUl THU 24 NOV 1977 
71 PASS CfU? FULL SIZE BUICK 12102 

3 CDC EXTENT TO FRONT SIDE FROn I20CLOCK 
OAIS- 2 RESTRRINT= NOT USED EJECT/TRAP- NONE ' UEIGHTING F= 1 
fl V/08J FRONT TYPE CRASH WITH TREE>6 INCHES 
L- 24 C1- 38 C2= 36 C3= 33 C4= 30 C5- 28 C6- 24 Dm-28 ICOD= 2 

LATERRL DELTA-V- 0 LONGITUDINAL DELTR-V= 19 DELTA-V - 19 

BODY REGION HEAD-SKULL FRCE UNKNOWN 
DIRECTION WHOLE REGION WHOLE REGION UNKNOWN 
TYPE INJURY CONCUSSION LACERATION OTHER 
BODY ELEtlENT BRAIN INTECUIlENTARY HISSING 
INJURY LEVEL IlODERATE AIS2 tlINOR AISl INJURED/UNK SEV 
OBJECT CONTACTED HIRRORS HIRRORS HISSING 

171 124045 

1 
21 

' . \ ! .  ' 
IXP - 7 IYP = 13 ZONE - 1 
WEIGHT n 4865. FORCE P 35357. 
CRUSH ENERGY- 7 13020. UASS FRCTOR = 0.85 
OCCUPANT OAIS 2 SEATING POSITION 13 
AGE - 20 SEX = 1 HEIGHT= 99 UEIGHT- 999 , 













r 

NCSS CRSE NO. 480311015 1 AH SAT 11 tlRR 1978 
77 PASS CRR SUB-COtlP/USA CHEVY/CWCU)A 11318 

SIDE FROn 12OCLOCK 3 CDC EXTENT TO FRONT 
I 

ORIS- 2 RESTRAINT- NOT USED EJECT/TRW- NONE WEIGHTING F- 1 
A V/OBJ FRONT TYPE CRRSH WITH TREE>6 INCHES 
Lo 33 C1= 13 C2= 17 C3= 21 C4= 21 C5= 20 C60 16 D= -4 I C W =  2 

LflTERAL OELTR-V- 0 LONGITUDINRL DELTA-V= 20 DELTCI-V = 20 

BODY REGION HEAD-SKULL HEAD-SKULL FACE 
DIRECTION WHOLE REGION WHOLE REGION WHOLE REGION 
TYPE INJURY CONCUSSION AVULSION LJXERATION 
BODY ELEnENT BRRIN INTEGUHENTFIRY INTEGUnENTFIRY 
INJURY LEVEL HODERRTE AIS2 tlOOERRTE AIS2 RINOR AISl  
OBJECT CONTACTED WINDSHIELD WINDSHIELD WINDSHIELD 

480311015 

LE3 
IXP 5 IYP - 44 ZONE = 2 
WEIGHT a 3053. FORCE m 47013. 
CRUSH ENERGY= 477250. tWSS FRCTOR = 1.00 
OCCUPRNT ORIS 2 SERTING POSITION 13 
AGE = 22 SEX = 2 HEIGHT- 64 WEIGHT- 99 

' 1 





, 

NCSS CASE NO. 670816043 iopn TUE 16 WG 1977 
72 PASS CRR INTERNEDIATE UNKNOWN 11301 

4 CDC EXTENT TO FRONT SIDE FROn 120CLOCK 
OAIS- 3 RESTRAINT- NOT USED EJECT/TRAP- NONE WEIGHTING F- 1 
A V/OBJ FRONT TYPE CRASH WITH UTILITY POLE 
L- 13 Cl= 1 C2= 18 C3= 24 C4= 38 C5= 51 C6- 46 D= 23 ICODa 2 

LATERAL DELTA-V- 0 LONGITUDINAL DELTA-V= 0 DELTA-V - 0 

BODY REGION LEG HERD-SKULL FACE 
DIRECTION LEFT LEFT CENTRAL 
TYPE INJURY FRACTURE FRACTURE FRACTURE 
BODY ELEnENT SKELETAL SKELETAL RESPXRRTORY 
INJURY LEVEL SEVERE AIS3 IlODERATE AIS2 IIINOR AISl  
OBJECT CONTACTED GLOVE COPIPARTNEN WINDSHIELD UNKNOWN 

I 

IXP a 8 IYP - 82 ZONE = 3 
WEIGHT a 4247. FORCE = 23083. 
CRUSH ENERGY- 482708. tWSS FACTOR = 0.84 
OCCUPANT OAIS 3 SEATING POSITION 13 
FlGE = 29 SEX = 2 HEICHT- 99 WEIGHT- 999 

670816043 
# 

0 
n 

a-7 

2 l  

I I 
3 

i 







i a  
1 

3 

I a 3  
1 a >  
1 - 3  
I a o a  
I w d 3  
I c w a  
I Z Z - 3 2  
I 3-833 
1 ' 3  m a 0  
I z w a a z  
I Y O Z > Y  
12-1.32 
I a m x a a  







I 
I 

I 

I 

RIGHT-FRONT PRSSENGER HERD INJURY 
CAR TO TREWPOLE CRRSH . RIGHT SIDE CRUSH 

6 

5 

4 

R IS  
VflLUES 

3 

2 

I 

00 

I 

*I 

ON COEFFICIENT = 0.112 
It 

0.7679 *( P.DEC. - 32.37) 

PERK DECELERRTION I N  G'Saaa 
10 20 30 40 50 80 M 80 

PERK DECELERRTION I N  G UNITS 

5 CRSES 












