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APPENDIX B  

ANALYSIS OF MASS ACCIDENT DATA FOR VEHICLE 
HANDLING CAUSATIVE FACTORS 

T h i s  append ix  c o n s i s t s  o f  t h e  d e t a i l e d  t a b l e s  and f i g u r e s  

f r o m  whence t h e  b road  c o n c l u s i o n s  i n  S e c t i o n  5 were d e r i v e d .  

The d i s c u s s i o n s  a r e  o f  mass a c c i d e n t  d a t a  f r o m  K i n g  County 

( S e a t t l e ) ,  Washington and f r o m  t h e  S t a t e  o f  Texas. Each s e t  o f  

a c c i d e n t s  i s  f r o m  1973 w i t h  t h e  d a t a  f r o m  Texas r e p r e s e n t i n g  a  5% 

sample o f  a1 1  t h e  a c c i d e n t s  f r o m  Texas d u r i n g  t h a t  y e a r .  F u r t h e r ,  

each d a t a  s e t  was f i l t e r e d  t o  i n c l u d e  o n l y  passenger c a r s ,  

un impa i red  d r i v e r s ,  and wet  o r  d r y  s u r f a c e s .  The d a t a  f r o m  K ing  

County were f u r t h e r  r e s t r i c t e d  t o  c o n t a i n  o n l y  v e h i c l e s  i n v o l v e d  

i n  s i n g l e - v e h i c l e  a c c i d e n t s ,  o r  t h e  s t r i k i n g  v e h i c l e  i n  m u l t i -  

v e h i c l e  a c c i d e n t s .  The d a t a  f r o m  Texas c o n s i s t e d  o n l y  o f  v e h i c l e s  

i n v o l v e d  i n  s i  n g l e - v e h i c l  e  a c c i d e n t s .  

The s p e c i f i c  f i n d i n g s  f r o m  each o f  t hese  i n v e s t i g a t i o n s  a r e  

d i scussed  n e x t .  

B. 1  K i n g  County ( S e a t t l e ) ,  Washington A c c i d e n t  Data 

B i v a r i a t e  t a b l e s  o f  v e h i c l e  t ypes  versus  s e v e r a l  c o n j e c t u r e d  

a c c i d e n t  v a r i a b l e s  were c o n s t r u c t e d  f o r  t h e  K i n g  County f i  1  t e r e d  

d a t a  s e t .  Two v e h i c l e  t y p e  v a r i a b l e s  were used. The v e h i c l e  

make/model c a t e g o r i e s  a r e  shown i n  Tab le  B . 1 ,  and t h e  v e h i c l e  

body t y p e  c a t e g o r i e s  i n  Tab le  B . 2 .  C l a s s i f i c a t i o n s  o f  make/model s 

i n t o  body t ypes  a r e  g i v e n  i n  Tab1 e  B.3. These two v a r i a b l e s  were 

t h e n  s e p a r a t e l y  coup led  w i t h  s e v e r a l  o t h e r  v a r i a b l e s  t o  de te rm ine  

t h e i r  j o i n t  i n f l u e n c e s  on t h e  a c c i d e n t  r e c o r d .  A  l i s t i n g  o f  t h e  

t a b l e s  t h a t  were c o n s t r u c t e d  and an assessment o f  t h e  u t i l i t y  o f  

t h e  d e r i v e d  i n f o r m a t i o n  i s  g i v e n  i n  Tab le  B.4 .  
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T a b l e  8 .2.  V e h i c l e  Body Type 

Sub-Compact/Mi n i  

Sub-compact 

Compact 

In t e rmed i  a t e  

S t anda rd /Fu l  1 S i z e  

Luxury Sedan 

Pe r sona l  Luxury 

European S p o r t s  Car 

S u p e r  S p o r t s  

Spec i  a1 ty /Pony 



Tab le  8 .3 .  V e h i c l e  ::alte. 
-r 

Code - V e h i c l e s  

N1C C l a s s i c ,  R e b e l ,  Matador  

AblC Ambassador 

AFIC Amer ican ,  H o r n e t  

NIC Greml in  

Chrys  l e r  

Dodge C o r o n e t ,  C h a r g e r  

Dodge P o l a r a ,  Yonaco 

Dodge C h a r g e r ,  C h a l l e n g e r  

Dodge D a r t ,  Swinge r  

Plymouth B e l v e d e r e ,  S a t e l l i t e ,  GTX 

Plymouth F u r y ,  Suburban  

V a l i a n t ,  D u s t e r  

Ford  F a i r l a n e ,  T o r i n o ,  Fa l con  

Ford  Custom, G a l a x i e ,  Coun t ry  S q u i r e  

T h u n d e r b i r d ,  Landau 

h ius tang ,  blach 1, G r a n d e ,  Boss 

$ l a v e r i c k ,  F u t u r a  

P i n t o  

Ne rcu ry  :ilontego, Cyc lone ,  l r oyage r  

b!ercury 3 lon t e r ey ,  P a r k l a n e ,  N a r q u i s ,  
Colony P a r k  

Cougar  

Briick S p e c i a l ,  S k y l a r k ,  Sportwagon 

LeSab re ,  K i l d c a t  , C e n t u r i o n  

E l e c t r a  2 2 5  
t 

R i v i e r a  

C a d i l l a c  C a l a i s ,  D e V i l l e ,  Brougham 

C h e v r o l e t  C h e v e l l e ,  Nomad, G r e e n b r i e r  

Be1 Air, I m p a l a ,  Brookwood 

Camaro 

Chevy 11, Nova, C o r v a i r  

Vega 

O ldsmob i l e  F - 8 5 ,  C u t l a s ? ,  V i s t a - C r u i s e r  

8 8 

P o n t i a c  Tempes t ,  GTO, S a f a r i  

C a t a l i n a ,  V e n t u r a ,  B o n n e v i l l e ,  G r a n v i l l e  

F i r c b i r d  

Toyo ta  Corona ,  Crown 

VW B e e t l e  

Ford  C a p r i  

Ope1 K a d e t t ,  1 9 0 0 ,  Ra lye  

A u s t i n  b l i n i ,  Amer i ca ,  1 3 0 0 ,  bl ini  Cooper  



Tab le  8.4. V e h i c l e  Type B i v a r i a t e  Tables 

Code Name - - Code - 
49 V e h i c l e  Make/ 21 

Model 22 

Name U t i l i t y  

Charac ter  o f  Road G U  

Road Sur face G U  

Weather NUD 

L i g h t  Cond i t i ons  NUD 

Type o f  Acc iden t  U  

V e h i c l e  M ix  MU 

V e h i c l e  Body Type U  

V e h i c l e  S t y l e  MU 

S t a t e  o f  V e h i c l e  NUD 
R e g i s t r a t i o n  

D r i v e r I V e h i c l  e  A c t i o n s  NUD 

Misc.  Ac t i ons  U  

Major  C o n t r i b u t i n g  U  
A c t i o n  

V e h i c l e  Defec ts  NED 

No, o f  Occupants U 

Residence P r o x i m i t y  MU 

D r i v e r  Occupat ion U  

D r i v e r  Sex U  

97 D r i v e r  Age-5 y r .  G U  
Groups 

99 Seat B e l t  Usage-Dr iver  U  

5 1 V e h i c l e  Body Type 21 

22 . 

24 

2 6 

3 1  

52 

56 

Charac ter  o f  Road GU 

Road Sur face  MU 

L i g h t  Cond i t i ons  NUD 

Type o f  Acc i dent  MU 

V e h i c l e  Mix  MU 

V e h i c l e  S t y l e  MU 

S t a t e  o f  V e h i c l e  NUD 
R e g i s t r a t i o n  

D r i v e r I V e h i c l e  Ac t i ons  NED 

Misc .  A c t i o n s  MU 



, T a b l e B . 4 .  (Cont. )  

Code Name - - Code - 
51 Veh ic le  Body Type 71 

Name -- U t i l i t y  

Major  C o n t r i b u t i n g  GU 
A c t i o n  

Veh ic le  Defects  NUD 

No. o f  Occupants MU 

Residence P r o x i m i t y  MU 

D r i v e r  Occupat ion U 

D r i v e r  Sex GU 

D r i v e r  Age-5 y r .  G U  
Groups 

Seat Be1 t Usage-Driver U 

KEY:  

NED Not  Enough Data 

NUD No Unusual D i f fe rences  

MU Marg ina l  U t i l i t y  

U  Usefu l  I n f o r m a t i  on 

GU Great  U t i l i t y  



I n  addition t o  the vehicle type variables,  some other  

combinations of variables were a1 so examined, independent of 

vehicle type. A l i s t i n g  of the tables constructed f o r  these 

anci l la ry  variables i s  given in Table B.5 .  In the subsections 

t h a t  follow, each of the variables which were coupled with the 

vehicle type variables a re  discussed separately.  The ancil lary 

variables are  discussed next. The bulk of the raw tables  con- 

s tructed in the  study are  not included b u t  can be made available 

t o  those in teres ted .  

B.l. l  Vehicle Type Variables. The two vehicle type variables 

a re  Vehicle Make/Model and Vehicle Body Type. The jo in t  influence 

of these variables on the accident record i s  discussed as follows: 

Character of Road 

The vehicle body type categories ranked in terms of highest 

and lowest involvements on curved sect ions of road are shown in 

Table B.6. (MakeIModel involvements on curves a re  given in Table 

5.2 of Section 5 . )  I t  i s  evide.nt tha t  those vehicles having the 

highest incidence of accidents on curves are the sporty and sub- 

compact body types. The l e a s t  involved vehicles a re  generally in 

the  luxury model c lass .  These findings suggest t h a t  e i t h e r  smaller 

and sporty vehicles and/or people who drive smaller and sporty 

vehicles are  more a p t  t o  be involved in accidents on curved sect ions 

of road. 

Road Surface 

The body type categories ranked in  terms of highest a n d  lowest 

involvements on wet surfaces are shown on Table B.7 .  Similar data 

f o r  speci f ic  Make/Model categories are  given on Table 5.6 of 

Section 5. The data do  not show any consistent  trends in  e i t h e r  

Body Type or MakeIModel . Specific vehicle make/model s vary by 

as much as 113 more or l e s s  than the mean of 36% involvement in 

wet accidents. None, however, with more than 100 accident cases 

varies by more than 1/4 from the  mean. While the most involved 



Table B.5. , A n c i l l a r y  Tables 

Code Name - - Code 
_C 

2 1 Character of 92 
Road 9 4 

9 5 

97 

4 8 Year of Vehicle 92 

9 4 
95 

97 

97 Driver Age-5 99, 
Year Groups 5 1 

Name - U t i l i t y  

No, of Occupants GU 

Driver Occupation G U 

Driver Sex U 

Driver Age-5 y r .  GU 
Groups 

Sea t  Be1 t Usage-Driver GU 

Driver Occupation and 
Vehicle Body Type G U  

Driver Sex and 
Vehicle Body Type G U 

Seat  Be l t  Usage and 
Vehicle Make/Model G U 

Sea t  B e l t  Usage and 
Vehicle Make/Model G U  

No. of  Occupants MU 

Driver Occupation G U  

Driver Sex M U  

Driver Age-5 y r .  G U 
Groups 

Seat  Be1 t Usage-Driver U 

K E Y :  

N E D  Not Enough Data 

NU D No Unusual Differences  

M U  Marginal Uti 1 i t y  

U Useful Information 

G U  Great U t i l i t y  

Sea t  Be l t  Usage and 
Vehicle Body Type G U 



Table B.6. Percent  Accidents on Curved Sec t ions  of Road 

Vehicle Body Type 

Type 

European Spor t s  Car 

Super Spor t  

Sub-Compact/Mini 

Speci a1 ty/Pony 

Sub-compact 

Compact 

In te rmedia te  

Standard/Ful l  S ize  

Personal Luxury 

Luxury Sedan 

% Involvement ( N )  

30.3 (132) 

22.0 (50)  

17.7 (265) 

15.9 (718)  

15 .3  (386) 

14.5  (1 ,158)  

11.7 (1 ,416)  

11.2  (2 ,337)  

10.9 (192) 

10.2  (177)  

Total  % Involvement 13 .5  (9 ,523)  

% = (100) Accidents on Curves f o r  a Given Body T y e  
Total  Accidents f o r  a Given Body Type 



Tab le  B. 7. Percent  Acc iden ts  on Wet Sur faces.  

V e h i c l e  Body Type 

Type 

European Spor t s  Cars 

Spec ia l  ty /Pony 

Sub-compact 

Personal  Luxury 

I n t e r m e d i a t e  

S t a n d a r d I F u l l  S i ze  

Sub-Compact/Mi n  i 

Sub-compact 

Luxury  Sedan 

Super S p o r t  

% I nvo lvemen t  ( N )  

38.64 (132)  

38.58 (718)  

38.1 (386)  

38.0 (192)  

36.2 (1,416) 

35.3 (2,337) 

35.2 (1,158) 

34.3 (265 )  

31.1 (177)  

30.0 (50 )  

T o t a l  % Invo lvement  35.9 (9,523) 

,., (100) Acc iden ts  on Wet Sur faces f o r  a Given Body Type /0 = T o t a l  Acc iden ts  f o r  a  Given Body Type 



vehicle types a r e  the  European spor t  cars  a n d  special tylpony 

types,  the  l e a s t  involved are  the super spor t  c l a s s .  These 

findings do not presently suggest any c l e a r  trends toward 

vehicl es which a r e  more heavily involved in wet-surface accidents .  

Type of Accident 

Forty-four types of accidents are  c l a s s i f i e d  in  the  King 

County data f i l e .  Of these ,  four types seem.to have some relevance 

t o  vehicle hand1 ing proper t ies :  overturning, rear-end, sideswipe, 

and turning col 1 i s  i  on accidents .  

Overturning accidents  a r e  the most recognizabl e accident 

type t h a t  a r e  associated with vehicle s i z e ,  o r  more s p e c i f i c a l l y ,  

t rack width. The overturning potential  of a vehic le  i s  d i r e c t l y  

re la ted  t o  the r a t i o  of i t s  center-of-gravi ty height t o  t rack 

width. Since the  center  of gravity cannot be made any lower t h a n  

ground clearance a n d  passenger packaging d i c t a t e s ,  the major 

f a c t o r  which p rac t i ca l ly  determines overturning potential  i s  the  

track width, In the  d a t a  shown on Table B.8, the body type 

categories a r e  ranked in terms of highest and lowest involvements 

in overturning accidents .  Data f o r  s p e c i f i c  Make/Model categories 

a r e  given in Table 5 .9  of Section 5 .  I t  i s  irmediately evident 

from Table 8.8 t h a t  the vehicles showing the  highest frequency 

of ro l lover  accidents are the  smaller types,  i . e . ,  the ones with 

the  narrowest t rack width. The implications with respect  t o  

s p e c i f i c  values of t rack width and s p e c i f i c  makes and models are  

discussed in Section 5.  

Rear-end accidents should provide some idea of the  braking 

. performance of spec i f i c  vehicles.  The data f o r  rear-end col l i -  

s ions  in  the  f i l t e r e d  sample f o r  the  S e a t t l e  data a r e  f o r  

vehicles which are  the  s t r i k i n g  vehicle in two- o r  more-vehicle 

col l  i s ions .  Thus, braking performance differences should appear. 

Makelmodel and body type vehicle categories a r e  ranked in 

terms of highest and 1 owes t i  nvol vemen t s  in rear-end accidents  

on Tables B.9 and B.lO, respect ive ly .  The two most heavily 



Table B. 8. Percent o f  Over tu rn ing  Acc idents .  

Veh ic le  Body Type 

Type 

European Sports Car 

Sub-Compact/Mi n i  

Sub-compact 

Compact 

Spec ia l  ty/Pony 

I n t e r m e d i a t e  

Standard/Fu l l  S ize 

Luxury Sedan 

Personal Luxury 

Super Spor t  

% Invo lvement  ( N )  

6.8 (132) 

5.3 (265) 

3.6 (386) 

3.0 (1,158) 

2.2 (718) 

1.4 (1,416) 

0.7 (2,337) 

0.6 (177) 

0.5 (192) 

0 .0  (50)  

T o t a l  % Involvement 2.8 (9,523) 

% = 
(100) Over tu rn ing  Acc idents  f o r  a Given Body Type 

T o t a l  Acc idents  f o r  a  Given Body Type 



Table B.9. Percen t  Rear-End Accidents 

Vehicle MakeIModel 

Make/Model % Involvement ( N )  

Most Involved 

AMC Gremlin 50 ( 2 0 )  

AMC Ambassador 42 (43)  

Vega 39 (152) 

Oldsmobi l e  F-85, C u t l a s s ,  Vis ta -Cru i se r  39 (153)  

Chevrol e t  Chevel l e ,  Nomad, Greenbr ier  38 (235)  

Dodge Charger,  Challenger 37 (62)  

Fi reb i  rd 37 (60)  

Chrys le r  36 (126)  

Least  Invol ved 

Maverick, Futura 22.5 (289) 

Buick Specia l  , Skyla rk ,  Sportwagon 23.3 (133)  

Plymouth Be1 vedere ,  Sate1 1 i t e  , GTX 25.6 (156)  

Ford Capri 26.2 (61)  

Dodge Dar t ,  Swinger 26.6 (177)  

AMC Arneri can,  Hornet 26.9 (67)  

Total  % Involvement 32.6 (9 ,523)  

% = (100)  Rear-End Accidents f o r  a Given Make/Model 
Total  Accidents f o r  a Given Make/Model 



Table B. 10.  Percent Rear-End Accidents  

Vehicle  Body Type 

Type 

Personal Luxury 

Sub- Compac t 

In te rmedia te  

Sub-Compact/Mi ni  

S tandard lFu l l  S i z e  

Luxury Sedan 

Spec ia l  ty/Pony 

European Spor t s  Car 

Compact 

Super Spor t  

% Involvement ( N )  

33.9 (192)  

33.2 (386)  

32.84 (1 ,416)  

32.83 (265)  

32.3  (2 ,337)  

32.2 (177)  

31.2 (718)  

31 . I  (132)  

27.1 (1 ,158)  

16.0  ( 5 0 )  

Total  % Involvement ' 32.6  ( 9 , 5 2 3 )  

% = 
(100)  Rear-End Accidents f o r  a Given Body Type 

Total  Accidents f o r  a Given Body Type 



involved models are '  the AMC Gremlin and  the AMC Ambassador--a1 bei t 

each has a low number of to ta l  accident involvements. Except f o r  

these two, the accident frequencies f o r  the "Most Involved" 

vehicles are n o t  greatly higher than the rear-end involvement 

frequency of 32.6% fo r  the to ta l  sample. Some of the "Least 

Involved" vehicles have frequencies substantial ly l e ss  t h a n  the 

to ta l  sample; however, the Maverick has a rear-end involvement 

percentage of almost one-third less  than t ha t  of the to ta l  sample. 

Sideswipe a n d  turning coll i  sion accident frequencies could 

indicate the presence (o r  lack thereof)  of s ide  v i s i b i l i t y  problems 

in driving a vehicle. Make/model and body type vehicle categories 

are  ranked in terms of highest and lowest involvement frequencies 

on Tables B.11 a n d  B.12, respectively,  fo r  sideswipe accidents and 

on Tables B.13 and B.14, respectively, fo r  turning col l i s ion 

accidents. In the "Most Involved" c lass ,  the Oldsmobile 88; 

Ford Capri ; and  Cadi1 1 ac Calais, Devil l e ,  Brougham show higher 

t h a n  to ta l  sample frequencies in both  turning col l i s ion and side- 

swipe accidents. There are n o  common make/models in the "Least 

Invol ved" category. 

In the body type categories, the l e a s t  involved vehicles a re  

super sport a n d  European sports car types. In general,  however, 

the findings are mixed. No def in i te  conclusions a re  apparent. 

Vehicle Mix 

The "Vehicle Mix" variable refers  t o  the mix of vehicles, 

objects ,  pedestrians, e t c . ,  t h a t  were involved in the coll  ision 

accident. At th i s  writ ing,  there seems t o  be l i t t l e  tha t  can be 

determined from th i s  variable re la t ive  t o  vehicle handling. 

Vehicle Body Type - Vehicle Style 

The "Vehicle Body Type" c lass i f i ca t ions  are given on Table 

B. 2 .  The relat ionship between these and Vehicle Make/Model 

c lass i f ica t ions  i s  shown on Table B.3. I t  should be kept in mind 

t h a t  these c1 a s s i f i c a t i  ons were determined by General Motors 

Corporation as part  of t he i r  original work in developing the 



Table B . l l .  Percent  Sideswipe Accidents 

Vehicle Ma ke/Model 

Make/Model 

Most I nvol ved 

Oldsmobi l e  88 

Buick Riviera  

Ford Capri 

Cougar 

Cad i l l a c  Ca l a i s ,  DeVille,  Brougham 

AMC American, Hornet 

Ford Fa i r l ane ,  Torino,  Falcon 

% Involvement ( N )  

Least  Involved 

VW Beet le  4.9 (41)  

Toyota Corona, Crown 5 .2  (97)  

Ope1 Kadette,  1900, Ralye 7 .1  (56)  

Mercury Monterey, Parklane,  Marquis 8.8 (102) 

AMC C l a s s i c ,  Rebel , Matador 9.1 ( 88 )  

Buick Special  , Sky1 a r k ,  Sportwagon 10.5  (133) 

Plymouth Be1 vedere ,  Sate1 1 i t e ,  GTX 10.9  (156) 

Total % Involvement 13.4 (9 ,523)  

% = 
(100) Sideswipe Accidents f o r  a Given Make/Model 

Total Sideswipe Accidents f o r  a Given ~ a k e / ~ o d x  



Table  9 - 1 2 ,  Percent  Sideswipe Acc iden ts  

V e h i c l e  Body Type 

Type 

Compact 

Speci a1 ty/Pony 

Personal  Luxury 

Sub-Compact/Mi n i  

Sub- Compact 

Luxury Sedan 

I n t e r m e d i a t e  

Standard/Ful  1  S ize  

European Spor ts  Car 

Super Spor t  

% Invo lvement  ( N )  

14.8 (1,158) 

14.62 (718)  

14.58 (192)  

14.34 (265) 

14.25 (386)  

13.6 (177)  

13.5 (1,416) 

8.7 (2,337) 

8.3 (132)  

8.0 (50 )  

T o t a l  % Invo lvement  13.4 (9,523) 

% = 
(100) Sideswipe Acc idents  f o r  a  Given Body Type 
T o t a l  Sideswipe Acc idents  f o r  a Given Body Type 



Table  9.13. Percen t  Turning C o l l i s i o n  Accidents 

Vehicle  MakeIModel 

Ma ke/Model 

Most Invol ved 

01 dsmobi 1 e 88 

Dodge Charger,  Chall enger  

Cadi1 l a c  C a l a i s ,  DeVi 1 l e ,  Brougham 

Ford Capri 

Dodge Pol a r a ,  Monaco 

Mercury Montego, Cycl one,  Voyager 

Ford Custom, Gal a x i e  , Country Squi r e  

Maverick, Futura 

% Involvement ( N )  

Leas t  Involved 

Buick Riv ie ra  2 .0  ( 5 0 )  

Thunderbi r d ,  Landau 2 . 9  (104)  

Camaro 3 .0  (135)  

Oldsmobile F-85, C u t l a s s ,  Vis ta  C r u i s e r  3 . 3  (153)  

F i  r e b i  rd  3 . 3  (60)  

Vega 3 .9  (152)  

Dodge Coronet,  Charger 4.1 (123)  

Total  % Involvement 6 .2  (9 ,523)  

% = (100)  Turning C o l l i s i o n  Accidents  f o r  a Given Make/Model 
Total  Accidents f o r  a ~ i T e n  Make/Model 



Table 8.14. Percent  Turning Coll i s i o n  Accidents 

Vehicle Body Type 

Type 

Luxury Sedan 

StandardIFul 1 Size  

Compact 

I n t e m e d i  a t e  

Special  ty/Pony 

Sub- Compact 

Sub-Compact/Mi ni 

Personal Luxury 

Super Sport  

European Sports  Car 

Total % Involvement 

% Involvements ( N )  

10.2 (177) 

6.8 (2 ,337)  

6.6 (1 ,158)  

6.3 (2,337) 

5.71 (718) 

5.70 (386) 

5 . 3  (265) 

4 . 2  (192) 

4 .0  (50)  

3 .0  (132) 

(100) Turning Co l l i s i on  Accidents for a Given Body Type /0 = Total Accidents f o r  a Given Body Type 



Coll ision Performance and Injury Report (CPIR) form. The 

c lass i f ica t ions  may n o t  be the best f o r  vehicle handling s tudies .  

I n  future work, i t  seems evident tha t  more refined classes of 

vehicles will have to  be developed. 

The dis t r ibut ion of accident frequencies of makehodel classes 

as a function of body s t y l e  i s  not shown here due t o  the bulkiness 

of the table.  An indication of the va r iab i l i ty  of body types 

within a given make/model c lass i f ica t ion can be obtained from 

Table B.15. This table shows the highest and lowest percentages 

of accidents involving s ta t ion wagons among the 1 is ted  make/rnodel s  . 
I t  i s  evident t ha t  some make/model classes a re  more homogeneous 

than others. Again, the need for  more refined classes of vehicles 

i s  apparent. 

Contributing Actions 

Actions contributing to  an accident are  divided in to  

Miscellaneous Actions a n d  Major Contributing Actions in the 

Sea t t l e  data f i l e .  Among the miscellaneous act ions ,  skidding 

accidents provide the most information with respect t o  vehicle 

hand1 ing considerations. The highest and 1 owest percentages of 

skidding accidents fo r  the make/rnodel and body type variables 

a re  shown on Tables B.16 and B.17, respectively. I t  i s  evident 

t h a t  the super sport and  sub-compact/mini type vehicles are the 

most involved in skidding accidents, while the l e a s t  involved are  

the intermediate and luxury models. An exception in the l e a s t  

involved category i s  the Vega. 

Major contributing actions include speeding, fol lowing too 

c lose ,  f a i lu re  t o  y ie ld ,  and inat tent ion.  The highest and lowest 

percentages of accidents involving speeding fo r  make/model and 

body type categories a re  shown on Tables B.18 and  B.19, respectively.  

Not unexpectedly, the highest involvement in speeding accidents 

are  among the super spor t ,  European sports  car ,  and special ty/  

pony classes.  Somewhat of a surpr ise ,  however, i s  that  the leading 

makehodel in speeding accidents i s  the VW Beetle. Further, i t  



Table  B. 15. p e r c e n t  Acc iden ts  I n v o l v i n g  S t a t i o n  Wagons 
Among Ma ke/Model C l  asses. 

Make/Model % I nvo lvemen t  (N )  

Most  S t a t i o n  Wagons 

AMC C l a s s i c ,  Rebel, Matador 30 (88)  

AMC Ambassador 26 (43 )  

Plymouth Fury,  Suburban 23 (182)  

Vega 23 (145) 

Oldsmobi le  F-85, C u t l a s s ,  V i s t a  C r u i s e r  23 (150) 

Mercury Monterey , Park1 ane , Marquis 22 (100) 

P i n t o  22 (204) 

Leas t  S t a t i  on Wagons 

Mustang, Mach 1 , Grande, Boss 0.0 (314)  

Thunderbi  r d ,  Landau 0,O (101)  

Bu ick  LeSabre, W i l d c a t ,  Cen tu r ion  0.0 (95 )  

Cougar 0.0 (89)  

C a d i l l a c  C a l a i s ,  D e V i l l e ,  Brougham 0 . 0  (78) 

Dodge Charger, Chal 1 enger 0.0 (61)  

T o t a l  % Invo lvement  13.6 (9,122) 

% = (100) S t a t i o n  Wagon Acc iden ts  W i t h i n  a Given Make/Model C lass  
T o t a l  Acc iden ts  f o r  a GE~ Make/Model 



Make/Model 

Most I nvol ved 

VW Bee t le  

Table B.16. Percent  Skidding Accidents 

Vehicle  Make/Model 

F i  rebi  rd 

Camaro 

Cougar 

Val i a n t ,  Duster 

Ope1 Kadette,  1900, Ralye 

Mustang, Mach 1 , Grande, Boss 

% Involvement ( N )  

Leas t  Involved 

Dodge Pol a r a ,  Monaco 13 .4  (82) 

Cadi 11 ac C a l a i s ,  DeVi 1 l e y  Brougham 17.9 (78)  

Buick LeSabre, Wildcat ,  Centurion 18.8  (96)  

Dodge Charger, Ch a1 1 enger  19.4 (62)  

Vega 20.4 (152)  

Chrys 1 e r  20.6 (126)  

Total  % Involvement 28.1 (9 ,523)  

% = 
(100) Skidding Accidents f o r  a Given Make/Model 

Total Accidents f o r  a Given Make/iilodel 



Table B. 17. Percen t  Skidding Accidents 

Vehicle  Body Type 

Type 

Super S p o r t  

Sub-Compact/Mi ni  

European S p o r t  Car 

Spec ia l  ty/Pony 

Compact 

Personal Luxury 

Sub-compact 

StandardIFul  1 S i z e  

I n t e r m e d i a t e  

Luxury Sedan 

Total  % Involvement 

% Involvement ( N )  

38.0 ( 5 0 )  

34.7 (265)  

33.3  (132)  

32.6 (718)  

29.0 (1 ,158)  

27.6 (192)  

26.5 (386)  

26.1 (2 ,337)  

25.8 ( 1 , 4 1 6 )  

20.3 (177)  

% = 
(100)  Skidding Accidents f o r  a Given Body Type 
Total  Accidents f o r  a Given Body Type 



Table B. 18. Percent Speedi ng Accidents 

Vehi cl e Ma ke/Model 

Ma ke/Model 

Most Invol ved 

VW Beetle 

Plymouth Belvedere, Sate1 1 i t e ,  GTX 

Camaro 

Firebi rd 

Ope1 Kadette, 1900, Ralye 

Toyota Corona, Crown 

AMC Classic,  Rebel, Matador 

% Involvement ( N )  

Least I nvol ved 

Oldsmobile 88 15.5 (58) 

Cadi 11 ac Cal ai s , DeVi 11 e ,  Brougham 16.7 (78) 

B u i  ck Ri v i  era 18.0 (50)  

Chrysler 18.3 (126) 

AMC Ambassador 18.6 (43) 

Dodge Pol ara , Monaco 19.5 (82) 

Dodge Charger, Challenger 21 . O  (62) 

Total % Involvement 26.8 (9,523) 

% = (100) Speeding Accidents for  a Given Make/Model 
Total Accidents fo r  a Given Make/Model 



Tab1 e B, 19. Percent  Speeding Accidents 

Vehic le  Body Type 

Lype 

Super Spor t  

European Spor t s  Car 

Speci a1 ty/Pony 

Sub-Cornpact/Mi ni 

Compact 

In te rmedia te  

Standard/Ful 1 Size  

Sub-compact 

Personal Luxury 

Luxury Sedan 

% Involvement ( N )  

44.0 ( 5 0 )  

36.4 (132)  

30.5 (718)  

30.2 (265)  

28.7 (1 ,158)  

27.3 (1,416)  

26.1 (2,337)  

23.6 (386)  

22.9 (192 )  

20.3 (177)  

Total  % Involvement 26.8  (9,523) 

% = (100)  Speeding Accidents f o r  a Given Body Type 
Total  Accidents f o r  a Given Body Type 



i s  i n t e r e s t i n g  t o  n o t e  t h a t  f o u r  o f  t h e  make/models most  

i n v o l v e d  i n  s k i d d i n g  a c c i d e n t s  a r e  a l s o  most  i n v o l v e d  i n  speed- 

i n g  accidents-VW B e e t l e ,  F i r e b i r d ,  Camaro, and Ope1 . The l e a s t  

i n v o l  ved v e h i c l e s  i n  speed ing a c c i d e n t s  a r e  t h e  l u x u r y  models . 
The t r e n d s  i n  f o l  l o w i  ng - too -c lose  a c c i d e n t s  a r e  n o t  c l e a r .  

Tab les  f o r  t h e  mo'st and l e a s t  i n v o l v e d  make/models and body t ypes  

a r e  g i v e n  on Tab les  B.20 and B.21, r e s p e c t i v e l y .  I t  i s  e v i d e n t  

t h a t  t h e  o v e r - i n v o l v e d  body t ypes  a r e  n o t  much more i n v o l v e d  than  

t h e  mean invo lvement ,  and t h a t  t h e  s p e c i f i c  o v e r - i n v o l v e d  make/ 

model t ypes  r e p r e s e n t  a  m i x t u r e  o f  v e h i c l e  c l a s s e s .  

F a i l  u r e - t o - y i e l d  and i n a t t e n t i  on a c c i d e n t s  a r e  t h e  most  

conlmon a c c i d e n t s  w i t h  l u x u r y  v e h i c l e s .  The most  and l e a s t  i n v o l v e d  

make/models and body t ypes  f o r  f a i l u r e - t o - y i e l d  a c c i d e n t s  a r e  

g i v e n  on Tab les  B.22 and B.23, r e s p e c t i v e l y .  S i m i l a r  d a t a  f o r  

i n a t t e n t i o n  a c c i d e n t s  a r e  g i v e n  on Tab les  B. 24 and 8.25. One 

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

i n a t t e n t i  on and f a i  l u r e - t o - y i e l d  a c c i d e n t s .  On t h e  o t h e r  hand, 

s i n c e  l u x u r y  v e h i c l e s  a r e  l e a s t  i n v o l v e d  i n  speed ing and f o l l o w i n g -  

t o o - c l o s e  a c c i d e n t s ,  i t  i s  necessary  t h a t  t h e  k i n d  o f  a c c i d e n t s  

such v e h i c l e s  - a r e  i n v o l v e d  i n  show up more h e a v i l y  i n  o t h e r  areas.  

(Aga in ,  t h e  percentages shown a r e  based on t h e  t o t a l  number o f  

a c c i d e n t s  o f  a  p a r t i c u l a r  v e h i c l e  o r  c l a s s .  Thus, i f  10% o f  a  

v e h i c l e ' s  a c c i d e n t s  i n v o l v e  speeding,  t h e  o t h e r  90% must be 

a l l o c a t e d  t o  o t h e r  k i n d s  o f  a c c i d e n t s .  The percentages g i ven ,  

t h e r e f o r e ,  do n o t  g i v e  an a b s o l u t e  p i c t u r e  as t o  how t h e  a c c i d e n t  

exper ience  o f  a  p a r t i c u l a r  v e h i c l e  compares w i t h  o t h e r  v e h i c l e s .  

Rather ,  t h e  p i c t u r e  i s  t h a t  o f  t h e  d i s t r i b u t i o n  o f  t h e  a c c i d e n t s  

. w i t h i n  a  p a r t i c u l a r  v e h i c l e  c l a s s .  A l l  manner o f  exposure  d a t a  

wou ld  be r e q u i r e d  t o  a r r i v e  a t  s p e c i f i c  c o n s l u s i o n s  r e g a r d i n g  t h e  

a b s o l u t e  a c c i d e n t  exper ience  of a  p a r t i c u l a r  v e h i c l e .  S p e c i f i c  

c o n c l u s i o n s  about  t h e  l u l l i n g  q u a l i t i e s  o f  a  s o f t  r i d e  toward  

p r e c i p i t a t i n g  i n a t t e n t i o n  and f a i  1  u r e - t o - y i e l d  a c c i d e n t s  shou ld ,  

t h e r e f o r e ,  be h e l d  i n  abeyance.) 



Table B.20. ,Percent  Fol lowing-Too-Close Accidents 

Vehicle Make/Model 

Ma ke/Model % Involvement ( N )  

Most Invol ved 

Cadi1 1 a c  Cal a i s  , DeVi 11 e ,  Brougham 15.4  (78)  

Cougar 13 .5  ( 8 9 )  

Plymouth Fury, Suburban 13 .0  (185)  

Ford Fai r l  ane ,  Tor ino,  Fa1 con 12 .4  (274)  

Dodge Coronet,  Charger 12.2 (123)  

Chrys le r  11 .9  (126)  

Least  Involved 

Dodge Pol a r a ,  Monaco 1 . 2  ( 8 2 )  

Mercury Montego, Cyclone, Voyager 1 . 9  ( 5 2 )  

Bui ck Specia l  , Sky1 a r k ,  Sportwagon 3 . 0  (133)  

Buick E l e c t r a  225 3 .6  ( 5 5 )  

Plymouth Belvedere,  Sate1 1 i t e ,  GTX 4 . 5  (156) 

Thunderbi rd , Landau 4 .8  (104)  

Total  % Involvement 8 . 0  (9 ,523)  

% = (1  00) Fol 1 owi ng-Too-Cl ose  Accidents f o r  a Given Make/Model 
Total  Accidents f o r  a-~i ven Make/Model 



Table 8 - 2 7 .  Percent  Fol lowi ng-Too-Close Accidents  

Vehicle  Body Type 

Type 

Sub-compact 

S tandardIFu l l  S i z e  

I n t e r m e d i a t e  

Luxury Sedan 

Compact 

European S p o r t s  Car 

Speci a1 ty/Pony 

Personal Luxury 

Super Spor t  

% Involvement ( N )  

8.8 (386)  

8 ; 7  (265) 

8 . 6  (2 ,337)  

8.47 (1 ,416)  

8.47 (177)  

7.60 (1 ,158)  

7 .58 (132)  

6.7 (718)  

5 . 2  ( 1 9 2 )  

0 .0  ( 5 0 )  

Total  % Involvement 8 . 0  (9 ,523)  

% = 
(100)  Fol lowing-Too-Close Accidents f o r  a Given Body Type 

Total  Accidents f o r  a Given Body Type 



Table B .  22. Percent Fail  ure-To-Yield Accidents 

Vehicle Make/Model 

Make/Model 

Most Involved 

Thunderbi rd ,  Landau 

Cadi l lac  Cala i s ,  Devil l e ,  Brougham 

AMC Ambassador 

Ope1 Kadette, 1900, Ralye 

Dodge Pol ara  , lilonaco 

Buick Riviera 

Dodge Dart ,  Swinger 

Cougar 

Least I nvol ved 

AMC An~eri can, Hornet 

Ford Capri 

F i  rebi  rd 

AMC C la s s i c ,  Rebel, Matador 

Plymouth Belvedere, S a t e l l i t e ,  G T X  

Mercury Montego, Cyclone, Voyager 

% Involvernent ( N )  

Total % Involvement 6 .0  (9,523)  

% = 
(1 00) Fai 1 ure-To-Y i e l  d Accidents for a Given Ma ke/Model 

Total Accidents f o r  a G i v e n  Make/Model-- 



Table  B.23. Percen t  Failure-To-Y i e l d  Accidents 

Vehicle  Body Type 

Type 

Persona1 Luxury 

Luxury Sedan 

Standard/Ful l  Si ze 

Compact 

In te rmedia te  

Sub-compact 

Speci a1 ty/Pony 

Sub-Compact/Mi ni 

Super Spor t  

European Spor t s  Car 

% Involvement (N )  

11 .5  (192) 

9 .6  (177) 

6 . 3  (2 ,337)  

6.1 (1 ,158)  

5.72 (1 ,416)  

5.70 (386) 

5 .2  (718)  

4 .2  (265) 

4 .0  ( 5 0 )  

3 .0  (132)  

Total  X Involvement 6 . 0  (9 ,523)  

% = 
(100) Failure-To-Yield Accidents f o r  a Given Body Type 

Total  Accidents f o r  a Given Body Type 



Table B. 24 .  Percen t  I n a t t e n t i o n  Accidents 

Vehicle Make/Model 

Ma ke/Model % Involvement ( N )  

Most Involved 

Thunderbi r d ,  Landau 11.5 (104)  

Ford Capri 11.5 (61)  

Buick E l ec t r a  225 10 .9  (55 )  

Chrysl e r  10 .3  (126)  

Cad i l l a c  Ca l a i s ,  DeVille,  Brougham 10 .3  (78)  

Mercury Monterey, Park1 ane., Marquis 9 . 8  (102)  

Least  I nvol ved 

F i  r eb i  rd 1 . 7  ( 6 0 )  

01 dsrnobi 1 e 88 1 . 7  (58)  

Buick LeSabre, Wi 1 d c a t ,  Centurion 2.1 (96)  

Pont iac  Tempest, GTO, S a f a r i  3 .4  (178) 

Val i a n t ,  Duster 3 .7  (188)  

Chevrol e t  Chevel l e ,  Nomad, Greenbr ie r  3 .8  (235) 

Total  % Involvement 5 . 9  (9 ,523)  

% = (100) I n a t t e n t i o n  Accidents f o r  a Given MakeIModel 
Total  Accidents f o r  a Given MakeIModel 



Table  8.25. Percen t  I n a t t e n t i o n  Accidents  

Vehicle  Body Type 

Type 

Luxury Sedan 

Personal Luxury 

European S p o r t s  Car 

Sub-Compact/Mi ni 

Compact 

Super S p o r t  

S tandard /Fu l l  S i z e  

Speci a1 ty/Pony 

Su b-Compact 

I n t e r m e d i a t e  

% Involvement ( N )  

10 .2  (177)  

8.3 (192)  

7 .6  (132)  

6.4 (265)  

6 . 2  (1 ,158)  

6.00 (50)  

5.99 (2 ,337)  

Total  % Involvement 5 .9  (9 ,523)  

,, (100) I n a t t e n t i o n  Accidents f o r  a Given Body Type /D = Total  Accidents f o r  a Given Body Type 



Number o f  O c c u ~ a n t s  

The number o f  occupants i n  a  v e h i c l e  can a f f e c t  b o t h  t h e  

h a n d l i n g  q u a l i t i e s  o f  t h e  v e h i c l e  and t h e  a t t e n t i o n  l e v e l  o f  t h e  

d r i v e r .  The h i g h e s t  and l o w e s t  percentages o f  a c c i d e n t s  w i t h  

j u s t  one occupant ,  i n  t h e  v e h i c l e  ( t h e  d r i v e r )  a r e  shown on 

Tab les  B.26 and B.27, r e s p e c t i v e l y ,  f o r  make/model and body t y p e  

c l a s s i f i c a t i o n s .  V e h i c l e s  h a v i n g  t h e  most  a c c i d e n t s  w i t h  j u s t  

one occupant  a r e  compr ised o f  a  m i x t u r e  o f  l u x u r y  and sub-compact 

v e h i c l e s .  V e h i c l e s  h a v i n g  t h e  l e a s t  a c c i d e n t  f r e q u e n c i e s  w i t h  

j u s t  one occupant  ( i . e . ,  v e h i c l e s  most  f r e q u e n t l y  i n v o l v e d  i n  

a c c i d e n t s  w i t h  more than  one occupant )  a r e  t h e  c o n v e r t i b l e  and 

supe r  s p o r t  c l a s s e s .  S i g n i f i c a n t l y ,  t h e  one v e h i c l e  hav ing  t h e  

l o w e s t  f requency  o f  a c c i d e n t s  w i t h  j u s t  one occupant ,  o r  t h e  

h i g h e s t  f r equency  w i t h  more than  one occupant ,  i s  t h e  VW B e e t l e .  

T h i s  f i n d i n g  m i g h t  suggest  a l o a d - r e l a t e d  hand1 i n g  prob lem w i t h  

t h e  VW. L a t e r  f i n d i n g s  w i l l  show, however, t h a t  t h e  VW i s  

p r i m a r i l y  d r i v e n  by younger  s t u d e n t s  and s k i l l e d  workers  i n  t h e  

S e a t t l e  a rea,  so t h a t  t h e  l o a d - r e l a  t e d  f a c t o r s  seeming ly  apparent  

he re  must  be tempered w i t h  exposure c o n s i d e r a t i o n s  ( e .  g.,  as. a  

m a t t e r  o f  course ,  i s  t h e  VW B e e t l e  more f r e q u e n t l y  d r i v e n  w i t h  

more t h a n  one occupant  i n  t h e  v e h i c l e  t han  a r e  o t h e r  v e h i c l e s  i n  

t h e  S e a t t l e  a r e a ? ) .  Somewhat s u r p r i s i n g  (a1  though perhaps n o t  

c o m p l e t e l y  unexpected) i s  t h e  f i n d i n g  t h a t  l u x u r y  models and 

s t a t i o n  wagons- re la t ive ly  l a r g e r  v e h i c l e s - - a r e  some o f  t h e  most  

i n v o l v e d  v e h i c l e s  i n  a c c i d e n t s  w i t h  j u s t  one occupant .  

Residence P r o x i m i t y  

Conce ivab ly ,  r e s i d e n c e  p r o x i m i t y  has a  b e a r i n g  on a c c i d e n t  

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

roads.  M a k e h o d e l  and body t y p e  c l a s s e s  f o r  t h e  most  and l e a s t  

i n v o l v e d  v e h i c l e s  i n  a c c i d e n t s  w i t h i n  15 m i l e s  o f  t h e  d r i v e r ' s  

r e s i d e n c e  a r e  g i v e n  on Tab les  B.28 and B.29, r e s p e c t i v e l y .  The 

f i n d i n g s  i n  te rms o f  s p e c i f i c  make/model c l a s s e s  show a  maximum 



Table 8 - 2 6 ,  Percent  Accidents With J u s t  One Occupant. 

Vehicle Make/Model 

Make/Model 

Most One Occupant 

Ford Capri 

Chevy 11, Nova, Corvair  

Ope1 Kadette,  1900, Rayle 

Buick Elec t ra  225 

Ford Fai r l  ane,  Tori no, Fa1 con 

AMC Ambassador 

Thunderbi r d ,  Landau 

% Involvement ( N )  

Least  One Occupant 

V W  Beet le  65.9 (41)  

AMC American, Hornet 71.7 (67 )  

Pont iac  Ca t a l i na ,  Ventura,  Bonneville 75.4 (232)  

Plymouth Fury, Suburban 76.2 (185)  

Plymouth Be1 vedere ,  Sate1 1 i t e ,  G T X  76.3  (156)  

Plymouth Va l i an t ,  Duster 76.6 (188)  

Buick Special  , Sky1 a r k ,  Sportwagon 76.7 (133)  

Total  % Involvement 80.6  (9 ,523)  

% = 
(100)  Accidents with J u s t  One Occupant f o r  a Given MakelModel - 

~o=l Accidents f o r  a Given MakeIModel 



Table B .27 .  Percent  Acc idents  W i t h  J u s t  One Occupant. 

V e h i c l e  Body Type 

_Type 

Personal Luxury 

Sub- Compact 

Luxury Sedan 

Speci a1 t y l P o n y  

Sub-Compact/Mi n i  

European Spor ts  Car 

I n t e r m e d i a t e  

Compact 

StandardIFu l  1  S ize 

Super Spor t  

T o t a l  % Involvement 

% Involvenient  ( N )  

83.3 (192) 

82.1 (386) 

81.4 (177) 

80.9 (718) 

80.8 (265) 

80.3 (132) 

79.6 (1,416) 

79.4 (1,158) 

78.7 (2,337) 

74.0 (50)  

% = (100) Acc idents  With J u s t  One Occupant f o r  a Given Body Type 
T o t a l  Acc idents  f o r .  a Given Body Type 



Table B.28. Percent Accidents Within 15 Miles of Residence. 

Vehi cl e Ma ke/Model 

MakeIModel 

Most Involved 

AMC Classic,  Rebel , Matador 

Dodge Pol a r a ,  Monaco 

VW Beetle 

01 dsmobi 1 e 88 

Buick Special ,  Sky1 ark ,  Sportwagon 

Cadi 11 ac Cal ai s , DeVi 11  e , Brougham 

AMC Ambassador 

AMC American, Hornet 

% Involvement ( N )  

Least Invol ved 

Buick Riviera 80.0 (50) 

Ford Capri 85.3 (61) 

Buick Electra 225 85.4 (55) 

Thunderbi rd , Landau 85.6 (104) 

Oldsmobile F-85, Cutlass, Vista Cruiser 86.3 (153) 

Mercury Montego, Cyclone, Voyager 86.6 (52) 

Total % Involvement 89.1 (9,523) 

% = (100) Accidents Within 15 Miles of Residence f o r  a Given Make/Model 
Total Accidents for  a Given Make/Model 



Table B.29. Percent Accidents Within 1 5  Miles of Residence 

Vehicle Body Type 

Type 

Intermediate 

Sub-compact 

Compact 

Sub-Compact/Mi n i  

Super Sport 

Standard/Ful 1 S i  ze 

Speci a1 ty/Pony 

Luxury Sedan 

European Sports Car 

Personal Luxury 

Total % Involvement 

% Involvement ( N )  

91 .0  (1 ,416)  

90.9 (386)  

90.6 (1 ,158)  

90.2 (265)  

90.0 (50)  

89.7  (2 ,337)  

89 .6  (718)  

89 .3  (177)  

8 8 . 6  (132)  

86 .4  (192)  

% = (100)  Accidents Within 15 Miles of Residence for  a Given Body Type 
Total Accidents fo r  a Given Body Type 



of 98% invo l vemen t  , in  a c c i d e n t s  w i t h i n  15 m i l e s  o f  t h e  res idence  

f o r  t h e  AMC C l a s s i c ,  Rebel, Matador c l a s s  and a  minimum o f  80% 

f o r  t h e  Bu ick  R i v i e r a .  When l o o k i n g  a t  body t y p e  c lasses ,  however, 

t h e  maximum invo lvement  i s  90.9% f o r  b o t h  sub-compacts and i n t e r -  

mediates;  t h e  minimum invo lvement  i s  86.4% f o r  persona l  l u x u r y  

v e h i c l e s ;  w h i l e  t h e  invo lvement  f requency f o r  t h e  t o t a l  sample i s  

89.1%. Obv ious ly ,  t h e  d i f f e r e n c e s  f r o m  t h e  mean a r e  n o t  g r e a t .  

I t  i s ,  t h e r e f o r e ,  d i f f i c u l t  t o  e s t a b l i s h  any c o r r e l a t i o n  between 

res idence  p r o x i m i t y  and v e h i c l e  c lasses  i n  a c c i d e n t  causa t i on .  

W i t h  exposure da ta ,  t hese  conc lus ions  may change. 

D r i v e r  Occupat ion 

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

causa t i on ,  a  ma jo r  q u e s t i o n  t h a t  must be answered concerns whether 

i t  i s  t h e  v e h i c l e  t h a t  causes t h e  a c c i d e n t  o r  t h e  d r i v e r  who 

. chooses and d r i v e s  t h e  v e h i c l e .  D r i v e r  sex, age, and occupa t i on  

a r e  t h r e e  o f  t h e  f a c t o r s  t h a t  have been t r a d i t i o n a l l y  examined i n  

a t t e m p t i n g  t o  answer t h i s  q u e s t i o n .  D r i v e r  occupa t i on  i s  

d iscussed here,  w i t h  sex and age be ing  d iscussed i n  t h e  f o l l o w i n g  

s e c t i o n s .  

Make/model and body t ype  c lasses  f o r  t h e  most and l e a s t  

i n v o l v e d  v e h i c l e s  i n  acc iden ts  w i t h  p r o f e s s i o n a l  peop le  as d r i v e r s  

a r e  g i v e n  on Tables 8-30 and 8 .31 ,  r e s p e c t i v e l y .  Such d r i v e r s  a r e  
most i n v o l v e d  i n  acc iden ts  w i t h  l u x u r y  sedans and super s p o r t  

c l asses  and 1  e a s t  i n v o l v e d  w i t h  s p e c i a l  t y l p o n y  and sub-compacts. 

The l e a s t  i n v o l v e d  types  a r e  n o t  g r e a t l y  l e s s  than  ' t h e  i nvo l vemen t  

of t h e  t o t a l  sample, w h i l e  t h e  most i n v o l v e d  types  approach a lmost  

t w i c e  t h e  invo lvement  f requency o f  t h e  t o t a l  sample. 

S i m i l a r  rank ings  f o r  c l e r i c a l  and s a l e s  peop le  a r e  shown on 

Tables B.32 and B.33. These peop le  a r e  more a p t  t o  be i n v o l v e d  

i n  a c c i d e n t s  w i t h  sub-compact, sub-compact/mini,  and super s p o r t  

c l asses  o f  v e h i c l e s .  The l e a s t  invo lvements  a r e  w i t h  s tanda rd  and 

l u x u r y  models. Note, however, t h a t  t h e  i nvo l vemen t  o f  sub-compact 

v e h i c l e s  f o r  t h i s  c l a s s  o f  d r i v e r s  i s  o v e r  50% h i g h e r  t han  t h a t  o f  

t h e  t o t a l  sample, w h i l e  t h e  l e a s t  i n v o l v e d  v e h i c l e  types  a r e  n o t  



Table B.30. Percent Accidents with Professional People as Driver . 

Make/Model 

Most I nvol ved 

% Involvement ( N )  

Cadi 11 ac Ca1 ai s ,  DeVi 1 l e  , Brougham 15.4 (78) 

Buick LeSabre, Wildcat, Centurion 12.5 (96) 

Oldsmobile F-85, Cutlass, Vista Cruiser 12.4 (153) 

01 dsmobi 1 e 88 12.1 (58) 

Buick Riviera 12.0 (50) 

Chrysl e r  11.1 (126) 

Least Involved 

AMC Ambassador 

Ponti ac Tempest, GTO, Safari 

Chevy I I ,  Nova, Corvai r 

Camaro 

V W  Beetle 

Fi rebi rd 

Mustang, Mach 1 ,  Grande, Boss 

AMC Classic, Rebel , Matador 

Total % Involvement 8.0 (9,149) 

% = (100) Accidents with Professional People as Drivers for  a Given Make/Model - 
Total  Accidents for  a  fen ~ake/Eodel 



Table B.31. Percent Accidents With Profess ional  People as  Drivers 

Vehicle Body Type 

Type % Involvement ( N )  

Luxury Sedan 

Super Sport  

Sub-Compact/Mi ni 

Personal Luxury 

European Sports Car 

Intermediate  

Compact 

StandardIFull Si ze 

Sub-compact 

Speci a1 ty/Pony 

Total % Involvement 

% = (100) Accidents With Profess ional  People as  Drivers f o r  a Given Body T~E 
Total Accidents f o r  a Given Body Type 



Table 8.32. Percent  Accidents With C le r i c a l  and Sa les  
Pe'ople a s  Drivers 

Vehicle Make/Model 

Ma ke/Model 

Most I nvol ved 

% Involvement ( N )  

P in to  3 5 (214) 

Mercury Montego, Cyclone, Voyager 3 3 (52)  

Ford Capri 30 (61 

Toyota Corona, Crown 28 (97) 

Vega 2 6 (153) 

F i  reb i  rd 25 (60 )  

Ope1 Kadette,  1900, Rayle 2 5 (56)  

Least  Involved 

VW Beet le  12.4  (41) 

Dodge Coronet, Charger 13.0 (123) 

Dodge Pol a r a ,  Monaco ' 14.6 (82) 

Plymou t h  Be1 vedere , Sa t e l l  i t e  , GTX 15.4 (156) 

Chrysl e r  15.9 (126) 

Bui c k R i  v i  e r a  16.0 (-50) 

Buick Elec t ra  225 16.4  (55)  

Total % Involvement 20.1 (9,149) 

(100)Accidents with Cle r ica l  and Sales  People a s  Drivers f o r  a Given MakeIModel % =  - 
Total Accidents f o r  a Given MakeIModel 



Table 8.33. Percent  Accidents With C l e r i c a l  and S a l e s  
People as  Dr ivers .  

Vehicle Body Type 

Type 

Sub-compact 

Super S p o r t  

Sub-Compact/Mi ni 

Speci a1 ty/Pony 

European Spor t s  Car 

Compact 

Personal Luxury 

In te rmedia te  

Luxury Sedan 

Standard/Ful l  S i z e  

Total  % Involvement 

% Involvement ( N )  

30.1 (386)  

24.0 (50)  

23.4 (265)  

22.1 (718) 

22.0 (132) 

20.6 (1 ,158)  

20.3  (192) 

19.7  (1 ,416)  

19.1 (177)  

18.0 (2 ,337)  

% = (100)Accidents With C l e r i c a l  and S a l e s  People as Drivers  f o r  a Given Body Type 
Total  Accidents f o r  a Given Body Type 



appreciably below the t o t a l  sample frequency. Thus, the pre- 

ponderance of accidents with sub-compact vehicles i s  subs tant ia l ly  

above the other classes of vehicles. (Note a lso  t h a t  the number 

of cases i s  high, which lends fu r the r  credence to  t h i s  f inding. )  

Least and most involved vehicle rankings for  sk i l  led and 

semi-skilled workers are  shown on Tables 8.34 and 8.35. These 

people experience almost twice the frequency of the to ta l  sample 

of accidents in super sport  type vehicles. Experience in other  

classes of vehicles i s  n o t  subs tant ia l ly  d i f fe ren t  from the to ta l  

sample. I t  i s  noteworthy t h a t  the highest involvement in accidents 

fo r  a speci f ic  make/model (nearly twice the to ta l  sample involvement) 

i s  with the VW Beetle. 

Rankings f o r  accidents i nvol vi ng housewives and domesti cs 

as  drivers  a re  shown on Tables B.36 and B.37.  I t  i s  c lear ly  evi-  

dent tha t  such drivers  are  primarily involved in accidents with 

luxury model vehicles and l e a s t  involved with the sporty vehicles. 

There i s  a suspicion tha t  in two-car fami l ies ,  one car  i s  often 

a larger  luxury model or s ta t ion  wagon which i s  used f o r  family 

transportat ion,  while the  other i s  a smaller vehicle used for  

sing1 e-occupant commuting . With chi 1 dren in school and the husband 

away a t  work, the la rger  vehicle i s  used by the  housewives in mid- 

day transportat ion.  This scenario could account f o r  the indicated 

accident experience. Exposure data i s  necessary t o  confirm such 

speculations, however. 

Vehicles involved l e a s t  and most in accidents .with students 

and children as drivers  are ranked on Tables B.38 and B.39. 

There i s  also c l ea r  evidence here tha t  the most involved vehicles 

a re  the  European sports car  and sub-compact/mini types. Luxury 
and muscle car  classes are  the l e a s t  involved. As wi t h  sk i l  led 

and semi-ski 1 led workers, the  accident involvement frequency f o r  

the VW Beetle i s  almost twice the to ta l  sample frequency for  

student and  chi ld dr ivers .  



Table  B.34: Pe rcen t  Acc iden ts  w i t h  S k i l l e d  o r  
Semi-Ski 1  l e d  Workers as D r i v e r s .  

V e h i c l e  Make/Model 

Ma ke/Model 

Most  I n v o l  ved 

% I nvo l vemen t  ( N )  

VW B e e t l e  29.3 (41 )  

Camaro 23.7 (135)  

01 dsmobi 1  e  88 22.4 (58)  

C a d i l l a c  C a l a i s ,  D e v i l  l e ,  Brougham 21.8 (78 )  

P o n t i  ac Tempest, GTO, S a f a r i  20.2 (178)  

Cougar 19.1 (89 )  

Thunderbi  r d ,  Landau 18 .3  (104)  

L e a s t  I n v o l  ved 

AMC Ambassador 7 .0  (43 )  

Ope1 Kade t t ,  1900, Rayle 10.7 (56 )  

B u i c k  E l e c t r a  225 10.9 (55 )  

Mustang, Mach 1, Grande, Boss 11.0  (327)  

B u i c k  LeSabre, W i l d c a t ,  C e n t u r i o n  11.5 ( 9 6 )  

Bu i  ck  R i  v i  e r a  12 .0  (50 )  

B u i c k  Spec ia l  , S k y l a r k ,  Sportwagon 12.0  (133)  

T o t a l  % Invo lvement  15.0 (9,523) 

(100 )Acc iden ts  W i th  S k i l l e d  o r  S e m i - s k i l l e d  Workers as D r i v e r s  f o r  a  Given MakeIModel /0 = 
T o t a l  Acc iden ts  f o r  a  Given Make/Model 



Table 8.35. Percen t  Accidents With S k i l l e d  o r  
Semi -Ski 1 l ed  Workers a s  Dr ivers  

Vehicle  Body Type 

Type 

Super Spor t  

Luxury Sedan 

Sub-Compact/Mi ni  

Personal Luxury 

Speci a1 ty/Pony 

I n t e r m e d i a t e  

Standard/Ful l  S i z e  

Compact 

European Spor t s  Car 

Sub-compact 

% Involvement ( N )  

28.0  ( 5 0 )  

17 .5  (177)  

1 7 . 4  (265) 

1 6 . 7  (192)  

1 5 . 3  (718)  

1 5 . 0  (1 ,416)  

14.9 (2 ,337)  

14 .7  (1 ,158)  

14 .4  (132)  

1 4 . 3  (386)  

Total  % Involvement 15 .0  ( 9 , 5 2 3 )  

% = 
(1OO)Accidents With S k i l l e d  o r  Semi-sk i l l ed  Workers as  Drivers  f o r  a Given Body Type 

Total  Accidents f o r  a Given Body Type 



Tab le  B. 36.  Pe rcen t  Acc iden ts  W i t h  Housewives and 
Domest ics as D r i v e r s .  

V e h i c l e  Make/Model 

Make/Model 

Most I n v o l  ved 

B u i c k  E l e c t r a  225 

B u i c k  Spec ia l  , Sky1 a r k ,  Sportwagon 

AMC Ambassador 

Chrys l  e r  

Mercury  Monterey , Park1 ane, Marqu is  

Cadi 11 ac Cal a i  s  , DeVi 11 e,  Brougham 

AMC American, Ho rne t  

Leas t  I n v o l v e d  

% I nvo l vemen t  ( N )  

Ford  Capr i  1.6 ( 6 1 )  

F i  r e b i r d  3 .3  ( 6 0 )  

Camaro 3.7 (135 )  

VW B e e t l e  4.9 ( 4 1 )  

Plymouth Be1 vedere  , Sate1 1 i t e  , GTX 5.1 (156 )  

Mustang, Mach 1 , Grande, Boss 5.2 (327 )  

Ope1 Kade t t ,  1900, Ray le  5.4 (56 )  

T o t a l  % I nvo l vemen t  7.2 (9,149) 

% = (100 )Acc iden ts  W i th  Housewives and Domest ics as D r i v e r s  f o r  a  Given Make/Model 
T o t a l  Acc iden ts  f o r  a  ~ i T e n M a k e / ~ o d e l  



Table  8.37. Percen t  Acc iden ts  Wi th  Housewives and 
Domes t i cs as D r i v e r s  . 

V e h i c l e  Body Type 

Type 

Luxury Sedan 

Personal  Luxury 

Compact 

S t a n d a r d I F u l l  S i ze  

I n t e r m e d i a t e  

Sub-compact 

Sub-Compact/Mi n i  

Speci a1 ty/Pony 

Super S p o r t  

European Spor ts  Car 

% I n v o l v e n ~ e n t  ( N )  

12.4 (177) 

8.9 (192) 

8.5 (1,158) 

8 . 4  (2,337) 

8.0 (1,416) 

6.5 (386) 

4.91 (265)  

4.87 (718) 

2 .0  (50 )  

0.8 (132) 

T o t a l  % Invo lvement  7 .0  (9,523) 

% = (100)Acc idents  Wi th  Housewives and Domestics as D r i v e r s  f o r  a Given Body Type 
T o t a l  Acc idents  f o r  a Given Body Type 



Table B.38. Percen t  Acc iden t s  With S tuden ts  and Chi ldren a s  Drivers 

Vehicle Ma ke/Model 

Make/Model 

Most I nvol ved 

% Involvement ( N )  

VW Beet le  ,31.7 ( 4 1 )  

Ope1 Kadet t ,  1900, Rayle 30.4 ( 5 6 )  

Toyota Corona, Crown 22.7 ( 9 7 )  

Fi r e b i  rd 2 1 . 7  ( 6 0 )  

Mustang, Mach 1 , Grande, Boss 20 .8  (327)  

AMC C l a s s i c ,  Rebel,  Matador 20.4 ( 8 8 )  

Dodge Coronet,  Charger 19.5  (123)  

Least  I nvol ved 

Cadi1 1 ac  C a l a i s ,  DeVille,  Brougham 5.1 (78)  

Buick Riv ie ra  6 . 0  ( 5 0 )  

Ford Capri 6 . 6  ( 6 1 )  

Thunderbi r d ,  Landau 6 . 7  (104)  

Chrys le r  7 .1  (126)  

Dodge Charger,  Chal l e n g e r  8 . 1  ( 6 2 )  

01 dsmobi 1 e 88 8 . 6  ( 5 8 )  

Total  % Involvement 16.4  ( 9 , 1 4 9 )  

% = (100)Accidents  With Students'  and Children as Drivers  f o r  a Given MakeIModel 
Total  Accidents f o r  a Given MakeIModel 



Table 8.39.  Percen t  Accidents With S tuden ts  and Chi ldren a s  Dr ivers  

Vehicle  Body Type 

Type 

European Spor ts  Car 

Sub-Compact/Mi ni 

Speci a1 ty/Pony 

Compact 

In te rmedia te  

Sub-compact 

Standard/Ful 1 S i z e  

Luxury Sedan 

Super Spor t  

Personal Luxury 

% Involvement ( N )  

Total  % Involvement 15.7 (9 ,523)  

% = (100)Accidents  With Students  and Chi ldren a s  Dr ivers  f o r  a Given Body T y p e  
Total Accidents f o r  a Given Body Type 



I n  sumary ,  the  highest involved vehicle types by occupation 

a r e  l i s t e d  as follows: 

Professional 

C l  e r i  cal /Sal e s  

Luxury Sedan 
Super Sport 

Sub-compact 
Super Sport 

Skilled/Semi-Skilled Workers Super Sport 
Luxury Sedan 

StudentsIChi ldren 

Luxury Sedan 
Personal Luxury 

European Sports Car 
Sub-Compact/Mi ni 

Some caution should be used in in te rp re t ing  these r e s u l t s  in t h a t  

the  accident involvement frequencies may a1 so co r re la t e  highly 

with vehicle s e l e c t i o r ~  and usage pa t t e rns .  Speci f ic  conclusions 

about vehicle hand1 ing fac to r s  in accident causation can be most 

readi ly  obtained when accident and usage experience do - not 

carrel a te .  

Driver Sex 

There has been much wri t ten over the  years concerning the 

d i f f e r e n t  accident pa t terns  among males and females in the driving 

population. Unti 1 a few years ago, the female had d e f i n i t e l y  been 

considered t o  be the  s a f e r  d r ive r ;  t h i s  conclusion was based on 

recorded accident frequencies. With the  recent acquis i t ion  of 

d r ive r  exposure da ta- -a lbei t  limited-* pat tern seems t o  be 

emerging t h a t  suggests fewer differences between the  sexes t h a n  

had been or ig inal  ly  thought [127]. Among younger d r ive r s ,  the 

female seems t o  be s l i g h t l y  superior .  I n  middle and older  ages, 

however, the  male seems t o  be s l i g h t l y  super ior .  Further ,  i t  

appears t h a t  the  differences are minor i f  comparisons a r e  made 

between male and female d r ive r s  who have s imi la r  mileage exposure. 



Rankings of most involved a n d  l e a s t  involved vehicle classes 

with males as drivers are shown on Tables 8.40 and B.41. A1 though 

i t  i s  obvious t ha t  cer ta in  vehicles experience a high frequency of 

accidents with male dr ivers ,  few c lea r  patterns are apparent, 

the main exception being the over-involvement of male drivers in 

the super sport  c lass  of vehicles. A t  the other extreme, male 

drivers are l e a s t  involved (o r  conversely, female drivers a r e  most 

involved) with sub-compact vehicles.  The difference between 

accident frequencies with the sub-compact (60.7%) and the invol ve- 

ment frequency fo r  the  to ta l  sample (64.7%) i s  not g rea t ,  however. 

Driver Age 

I t  i s  well known t ha t  the frequency of accidents fo r  young 

drivers i s  the highest fo r  any age segment of the  driving popula- 

t ion.  The lowest accident frequencies occur fo r  drivers in  middle 

age brackets. Accident frequencies a re  also high fo r  older 

d r ive rs ,  b u t  n o t  as high as fo r  younger dr ivers .  

With the expanding population, i t  i s  generally t rue  t ha t  the 

number of drivers in a given age bracket decreases with increasing 

age. T h a t  i s ,  there are more drivers between ages 20-24 t h a n  
there a re  between ages 50-54. Further, drivers who a re  k i l led  a t  

a younger age are  no t  part  of the driving population in older 

brackets, a n d  hence there i s  a trend toward safe  drivers in the 

older age brackets through natural se lect ion.  A1 1 these fac to rs ,  

and more, must be weighed in determining the influence of driver 

age on accident experience. For example, i f  there a r e  more drivers 

in the younger age brackets, then the accident frequencies of 

drivers in these brackets must be weighted accordingly so as not 

t o  d i s t o r t  the resu l t s .  

A most important consideration in determining the role  of 

vehicle hand1 ing in accident causation re la tes  t o  the  make-up of 

the driving population which chooses t o  use par t i cu la r  vehicles. 

I f  European sports  cars have the highest accident experience and 

younger drivers most frequently drive European sports  ca r s ,  i t  i s  

n o t  immediately c lea r  whether the spor ts  car  or the younger driver 

i s  a t  f a u l t ,  or  perhaps some combination. 



Table 8.40.  Percent Accidents W i  t h  Male Drivers 

Vehicle MakeIModel 

MakeIModel % Involvement - ( N )  

Most Involved 

Dodge Pol ara  , Monaco 79 (82)  

Dodge Charger, Chall enger 77 (62)  

Oldsmobile 88 76 (58)  

F i  rebi  rd 73 (60)  

Ford Capri 72 (61)  

Cadi l l a c  Cala i s ,  DeVille, Brougham 72 (78)  

Least I nvol ved 

AMC Ambassador 

Toyota Corona, Crown 

Mercury Montego, Cyclone, Voyager 

Buick Riviera 

VW Beetle 

AMC Ameri can, Hornet 

Dodge Dart, Swinger 

Plymouth Val i a n t ,  Duster 

Vega 

Total % Involvement 64.7 (9,523)  

% = (100)Accidents with Male ---- Drivers f o r  a Given Make/Model 
Total Accidents f o r  a Given ~ake/bfodel 



Table 8.41. Percent Accidents With Male Drivers 

Vehicle  Body Type 

Type 

Super Spor t  

Luxury Sedan 

In te rmedia te  

Specia l  tylPony 

European Spor t s  Car 

StandardIFul l  S ize  

Sub-Compact/Mi ni 

Personal Luxury 

Sub-compact 

Compact 

Total  Z Involvement 

% Involvement ( N )  

82 .0  ( 5 0 )  

70.1 (177)  

67.2 (1 ,416)  

66.4  (718) 

65.9 (132)  

65.7 (2 ,337)  

63.4  (265)  

62.5 (192)  

% = (100)Accidents With Male Drivers  f o r  a Given Body Type 
Total  Accidents f o r  a Given Body Type 



. T a b l e B . 4 2 .  Mean D r i v e r  Age f o r  V e h i c l e  MakeIModel Classes 

Code - 
1 

2 

4 

6 

7 
8 

9 

10 

1 1  

13 

14 

16 

1 8  

19 

20 

2 1 

22 

2 4 

2 5 

2 6 

V e h i c l e s  Mean Drive* 

AMC C l a s s i c ,  Rebel ,  Matador 34.9 

AMC Ambassador 38.6 

AMC American, Horne t  

AMC G r e m l i n  

C h r y s l  e r  43.6 

Dodge Coronet ,  Charger  29.3 

Dodge P o l  a r a ,  Monaco 37.8 

Dodge Charger ,  C h a l l e n g e r  28.0 

Dodge D a r t ,  Swinger  33.8 

P lymouth  Be lvedere ,  Sate1 1 i t e ,  GTX 30.3 

Plymouth Fury ,  Suburban 34.7 

V a l i a n t ,  D u s t e r  33.8 

F o r d  Fa i  r l  ane, T o r i  no, Fa1 con 32.2 

F o r d  Custom, G a l a x i e ,  Country S q u i r e  34.0 

Thunderbi  r d ,  Landau 35.1 

Mustang, Mach 1 ,  Grande, Boss 26.1 

M a v e r i c k ,  F u t u r a  33.2 

P i n t o  28.4 

Mercury  Montego, Cyclone, Voyager 34.7 

Mercury  Monte rey ,  Park lane ,  Marqu is ,  37.8 
Colony Park 

Cougar 29.9 

B u i c k  S p e c i a l ,  S k y l a r k ,  Sportwagon 36.0 

LeSabre, W i l d c a t ,  C e n t u r i o n  38.9 

E l e c t r a  225 39.3 

R i v i e r a  37.7 

Cadi 11 ac C a l a i s ,  D e v i l  l e ,  Brougham 44 .3  

C h e v r o l e t  Chevel l e ,  Nomad, G r e e n b r i e r  31.0 

Be1 A i  r e ,  Impa la ,  Brookwood 32.1 

Camaro 

Chevy I I ,  Nova, Corva i  r 

Veg a 26.4 

O ldsn iob i le  F-85, C u t l a s s ,  V i s t a - C r u i s e r  35 .0  

8 8  37.2 

P o n t i a c  Tempest, GTO, S a f a r i  28.9 

C a t a l i n a ,  Ven tu ra ,  B o n n e v i l l e ,  G r a n v i l l e  36.3 

F i r e b i r d  24.1 

Soyo ta  Corona, Crown 

VW Beet1 e 

F o r d  C a p r i  26.0 

Ope1 K a d e t t ,  1900, Ralye 24.6 

A u s t i n  M i n i ,  Pmer ica,  1300, M i n i  Cooper 41.0 

Mean Age 

55 



Table 6.43. Youngest and Oldest  Mean Driver Age Values 

Vehicle Make/Model 

Make/Model - 

Youngest 

F i  rebi  rd 

Camaro 

Ope1 Kadett, 1900, Ralye 

Ford Capri 

Mustang, Mach 1 ,  Grande, Boss 

Vega 

VW Beet le  

01 des t 

Cadi 11 ac Cal a i  s , DeVi 11 e ,  Brougham 

Chrysl e r  

Buick Elec t ra  225 

Bui ck LeSabre , Wi 1 dca t ,  Centurion 

AMC Ambassador 

Mercury Monterey , Park1 ane , Marquis 

Dodge Pol a r a ,  Monaco 

Mean Driver Age ( N )  

Mean Age 



Tab le  0.44 . Mean D r i v e r  Age Rankings o f  Acc iden t  Involved  
V e h i c l e  Body Types 

Type 

European S p o r t s  Car 

S p e c i a l  ty/Pony 

Sub-compact 

Sub-Compact/Mi n i  

Super  S p o r t  

I n t e r m e d i a t e  

Compact 

S tandard /Ful  1 S i z e  

Pe r sona l  Luxury 

Luxury Sedan 

Mean D r i v e r  Age 

Mean Age 32.2 



In summary, then,  t he r e  i s  a  general pa t te rn  of higher 

frequencies of accidents  a t  younger ages which tapers  o f f  t o  a  

r e l a t i v e l y  s t a b l e  level  a f t e r  age 30. For some c l a s se s  of 

veh ic les ,  namely, spec ia l  ty/pony, super s p o r t ,  sub-compact, sub- 

compact/mi ni , and European spo r t s  c a r s ,  t he r e  i s  a  re1 a t i v e  over- 

involvement of accidents  wi t h  younger d r i v e r s .  For o the r s ,  such 

a s  the  personal luxury and 1  uxury sedan c l a s se s ,  t he r e  i s  a  

r e l a t i v e  under-involvement. The question which remains t o  be 

answered i s  whether t he  d r i ve r s  or the  vehicles  a r e  the  most 

culpable  f a c to r .  Answering t h i s  question wil l  r equ i re  a  knowledge 

o f  t h e  d i s t r i b u t i o n  of ages i n  the  dr iving population in general 

and f o r  s p e c i f i c  veh ic le  c l a s s e s  i n  p a r t i c u l a r .  

Seat Be1 t Usaae--Driver 

Seat  b e l t  usage in  the  context  of vehicle  hand1 ing has examined 

because of the  speculat ion t h a t  b e l t  usage i s  an ind ica tor  of 

d r i v e r  a t t i t u d e s  toward s a f e t y ,  and because i t  has been conjectured 

t h a t  the s t a b i l i z i n g  inf luence of a  s e a t  b e l t  may cause a  d r i ve r  

t o  execute more severe maneuvers ( e .  g . , t i g h t e r  corneri  ng) than 

would o rd ina r i l y  be the  case .  

The percent usage of s e a t  be l t s  f o r  make/model and body type 

c lasses  most and l e a s t  involved i n  accidents  a r e  given on Tables 

8.45 and 8 - 4 6 ,  respec t ive ly .  Indicat ions  from the  body type 
c l a s s i f i c a t i o n s  a r e  t h a t  d r i ve r s  of smal ler  vehicles  a r e  more 

l i k e l y  t o  be wearing s e a t  be1 t s  when involved i n  accidents  than 

a r e  d r i ve r s  of l a rge r  veh ic les .  An outstanding exception i s  the  

VW Beetle where t he  usage of s ea t  b e l t s  by d r ive r s  involved in  

. accidents  i s  l e s s  than one-ha1 f the  average. The question of 

whether a  s e a t  b e l t  s t a b i l i z e s  a  d r i ve r  during a  maneuver i s  t r e a t ed  

more s p e c i f i c a l l y  in t he  next sec t ion  where s e a t  b e l t  usage and 

acci  dent frequency on curves i s  examined. 



Table 'B.45 . Percent  Seat  Be1 t Usage 

Vehicl e Make/Model 

Ma ke/Model 

Most Invol ved 

AMC Ambassador 

Ford Capri 

Veg a 

Ope1 Kadett ,  1900, Ralye 

Toyota Crown, Corona 

Dodge Coronet, Charger 

Pinto  

% Involvement ( N )  

42 (43)  

Least  Invol ved 

VW Beet le  12.2  (41)  

Dodge Charger,  Challenger 17 .8  (62)  

Thunderbi r d ,  Landau 19.2 (104) 

Be1 Ai r e ,  Impala, Brookwood 20.9 (881) 

Ford Custom, Gal a x i e ,  Country Squire  21.2 (525) 

Catal i n a ,  Ventura, Bonnevi l l e ;  Granvi l l e  23.3 (232) 

AMC C l a s s i c ,  Rebel , Matador 23.8 (88)  

Total  % Involvement 26.4 (9 ,523)  

% = (100)Accidents Where Driver Used Seat  Be l t s  f o r  a Given Make/Model 
~ o t a l  Accidents f o r  a ~i E i T a k e / ~ o d e l  



Table B.46 . Percent Seat Be1 t Usage 

Vehicle Body Type 

Type 

Su b-Compact 

European Sports Car 

Sub-Compact/Mi ni 

Luxury Sedan 

Super Sport 

Intermediate 

Speci a1 ty/Pony 

Compact 

Standard/Full Size 

Personal Luxury 

Total % Involvement 

% Involvement ( N )  

37.3 (386) 

34.1 (132) 

33.6 (265) 

32.8 (177) 

32.0 (50) 

30.4 (1,416) 

30.2 (718) 

28.3 (1,158) 

24.2 (2,337) 

2 2 . 4  ( 1 9 2 )  

(100)Accidents Where Driver Used Seat Belts for  a Given - Body Type % = Total Accidents f o r  a Given Body Type 



B.1.2 A n c i l l a r y  V a r i a b l e s .  I n  a d d i t i o n  t o  t h e  v e h i c l e  

t y p e  v a r i a b l e s ,  t h e  f i  1 t e r e d  d a t a  sample f o r  hand1 i n g - r e l a t e d  

a c c i d e n t s  was a l s o  ana lyzed f o r  s e v e r a l  o t h e r  v a r i a b l e s ,  indepen- 

den t  o f  v e h i c l e  t y p e .  A t y p i c a l  example would be t h e  f requency 

o f  a c c i d e n t s  on cu rved  s e c t i o n s  o f  r o a d  as a  f u n c t i o n  o f  d r i v e r  

occupa t i on .  I n  a d d i t i o n ,  some t r i - v a r i a t e  cases were examined. 

One o f  t hese  was concerned w i t h  t h e  i n c i d e n c e  o f  a c c i d e n t s  on curves  

f o r  s p e c i f i c  combinat ions  o f  d r i v e r  occupa t i on  and v e h i c l e  body t y p e .  

The combinat ions  of v a r i a b l e s  wh ich  a r e  d e s c r i b e d  n e x t  were l i s t e d  

e a r l i e r  on Tab le  8-5. 

Charac te r  o f  Road 

The v a r i a t i o n  o f  a c c i d e n t  f r e q u e n c i e s  on s t r a i g h t  o r  cu rved  

s e c t i o n s  o f  road  (Charac te r  o f  Road) were examined i n  r e l a t i o n  t o  

number o f  v e h i c l e  occupants,  d r i v e r  occupa t i on ,  d r i v e r  sex,  d r i v e r  

age, and s e a t  be1 t usage. 

Tab le  8-47 shows t h a t  t h e  f requency  o f  a c c i d e n t s  on curved 

s e c t i o n s  o f  road  i nc reases  w i t h  t h e  number o f  v e h i c l e  occupants.  

The f requency o f  a c c i d e n t s  w i t h  t h r e e  o r  f o u r  occupants i n  t h e  

v e h i c l e  i s  a lmos t  t w i c e  t h a t  w i t h  j u s t  one occupant  i n  t h e  v e h i c l e .  

T h i s  f i n d i n g  c o u l d  e i t h e r  suggest  t h a t  ( 1 )  t h e  d r i v e r  i s  l e s s  

e f f i c i e n t  (e .g . ,  d i s t r a c t e d )  when o t h e r  passengers a r e  i n  t h e  

v e h i c l e  o r  ( 2 )  v e h i c l e s  w i t h  more than  one occupant  hand le  l e s s  

e f f e c t i v e l y  on curves .  The l a t t e r  hypo thes i s  was i n v e s t i g a t e d  more 

t h o r o u g h l y  by examin ing  t h e  p reva lence  o f  a c c i d e n t s  on curves  f o r  

s p e c i f i c  v e h i c l e  make/models and v e h i c l e  body t ypes .  The r e s u l t s ,  

ranked i n  terms o f  most  and l e a s t  i n v o l v e d  a r e  g i v e n  on Tab les  

'8.48 and 8.49, r e s p e c t i v e l y .  I t  i s  immed ia te l y  obv ious  f r o m  these  

t a b l e s  t h a t  t h e  sub-compact and s p o r t y - t y p e  v e h i c l e s  a r e  t h e  most 

h e a v i l y  i n v o l v e d  i n  t hese  k i n d s  o f  a c c i d e n t s .  There seems a  good 

1 i k e l  i hood, then,  t h a t  a c c i d e n t s  occur  more f r e q u e n t l y  on curves  

when c e r t a i n  types  o f  c a r s  a r e  h e a v i l y  loaded.  As i n d i c a t e d  he re ,  

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

t h e  occupants i n  a  s m a l l e r  v e h i c l e  r e p r e s e n t  a  g r e a t e r  percentage 

o f  t h e  t o t a l  v e h i c l e  w e i g h t .  



Tab le  8 .47 .  ~ c c i d e n t s  on Curved and S t r a i g h t  S e c t i o n s  o f  
Road Versus Number o f  V e h i c l e  Occupants.  

(1OO)Accidents on S t r a i g h t  or C~1rve.d S e c t i o n s  o f  Road f o r  a G iven  Nurnber o f  O c c u ~ a n t s  lo = -- 
T o t a l  A c c i d e n t s  f o r  a ~rv%n Number o f  Occupants 

- -- - - ---- 

T o t a l  ( I n c l u d i n g  
Unknown) 

-7 
No. Occupants 

1 

2 

3 

4 

5 

6 

> 6 

C h a r a c t e r  o f  Road 

S t r a i g h t  

# 

-- 
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Table B.48. Percent of Total  Accidents blith More Than One 
Occupant on Curved Sect ions  of Road 

Vehi c l  e Ma ke/Model 

MakeIModel 

Most Involved 

VW Beet le  

Fi reb i  rd 

Toyota Corona, Crown 

Camaro 

Cougar 

B u i  ck Special , Sky1 a r k ,  Sportwagon 

Buick LeSabre , Wi 1 dcat  , Centurion 

Least  Involved - 

Dodge Pol a r a  , Monaco 

Dodge Charger, Chal l enger  

AMC Ambassador 

Vega 

AMC American, Hornet 

Buick Elec t ra  225 

Thunderbi rd , Landau 

% Involvement ( N )  

Mercury Montego, Parki ane,  Marquis 1 . 9  (52)  

% = (100)Accidents on Curves With More Than One Occupant -- f o r  a Given Make/Model - 
T O =  zcidei-ts ' fora-en blake/Model 



Table B.49. Percent  of Accidents With More Thari One Occupant 
on Curved Sec t ions  of Road. 

Vehic le  Body Type 

Type 

Super Spor t  

European Spor t s  Car 

Sub-compact 

Specia l  ty/Pony 

In te rmedia te  

Compact 

Standard/Ful l  S i z e  

Sub-Compact/Mi ni 

Luxury Sedan 

Personal  Luxury 

% Involvement ( N )  

% = 
(100)Accidents - - on - Curves -- - lrlith - - More Than One Occupant for a Given Body Type 

Total  Accidents f o r  a Given Body Type 



Accidents on curved a n d  s t r a igh t  sections of road as a  

function of dr iver  occupation a re  shown on Table B.50. Individuals 

most involved in accidents on curves a re  students and mi l i ta ry  

personnel ; the 1 eas t  i  nvol ved are  commercial drivers  and housewi ves. 

These findings suggest some in teres t ing  speculations. On the one 

hand, the low incidence of accidents with comercial  drivers  suggests 

t h a t  driving s k i l l  i s  a fac tor  in accident experience on curves. 

On the  other hand, the lower accident experience of housewives 

( a  group n o t  par t icular ly  remarkable f o r  driving s k i l l )  suggests 

t h a t  caution and prudence may also be important fac tors  in  reducing 

accidents on curves. I t  may be, however, tha t  housewives are not 

as  exposed t o  driving on curves in the Sea t t l e  area t o  the extent 

t h a t  the other groups are .  

This subject was examined a b i t  closer  by looking a t  the f r e -  

quency of accidents on curves as a  function of driver  occupation 

a n d  vehicle body type. The most and l e a s t  involved occupation/body 

type combinations in accidents on curves are  shown on Table B.51. 

A1 though mi l i ta ry  personnel in aggregate have the highest frequency 

of accidents on curves, none of the individual combinations of 

mil i tary personnel and body type have enough accident cases to draw 

any speci f ic  conclusions. Of the combinations tha t  do have enough 

cases, i t  i s  evident tha t  student/children drivers  have the worst 

record of accidents on curves. These drivers  show high accident 

frequencies with four d i f f e ren t  vehicle body types. Specialty/ 
pony vehicles show u p  as the most heavily involved body type fo r  

the  s i x  "Most Involved" combinations. The l e a s t  involved vehicles 

are  the standard/full  s i z e  and intermediate body types,  with house- 

wives/domestics a n d  c l e r i ca l / sa le s  occupations the 1 east  involved 

driver  occupations. 

These data show that  there a re  certain combinations of dr iver  

occupation and vehicle body type tha t  show u p  more heavily in 

accidents on curves. A careful analysis of t h i s  and other types 
of accident data ( e . g . ,  skidding;speeding, overturning, e t c . )  

could lead t o  recommendations fo r  matching vehicl es to  dr ivers .  



Table B.50. Accidents on Curved and S t r a igh t  Sections 
of Road Versus Driver Occupation. 

Character of Road 
Total ( Including 

Occupation S t r a i g h t  Curved Unknown) 

# % # % 

Professi  onal 655 89 85 11 740 

Farmers, Farm Labor 15 100 0 0 15 

C le r i c a l ,  Sales 1,629 87 235 13 1,864 

Commerci a1 Drivers 208 9 2 17 8 225 

Mi 1 i t a r y  Personnel 120 7 9 31 21 151 

Sk i l l ed ,  Semi- 
Sk i l l ed  1,256 88 174 12 1,430 

Other Workers 767 87 113 13 880 

Housewives , 
Domes t i  cs 598 9 0 '  64 10 662 

Students ,  Chi 1 dren 1,221 81 282 19 1,503 

Pol i c e  Off icers  59 88 8 12 6 7 

(1OO)Accidents on Curves o r  S t r a igh t s  f o r  a Given Driver Occupation /0 = -- - Total Accidents f o r  a Given Driver Occupation 



Table B.51.  percent Accidents on Curves for Specific Driver 
Occupati on/Vehi cl e Body Type combinations . 

Occupation/Body Type 

Most Invol ved 

Students, Chi ldren/Sub-Compact 

Students, Chi 1 dren/Compact 

Students, Chi 1 drenlspecial ty-Pony 

Clerical , Sales/Sub-Compact-Mini 

Ski1 led, Semi-SkilledlSpecial ty-Pony 

Students, Children/Standard-Full Size 

Least Involved 

Housewives, Dornestics/Intermediate 

Commercial DriversIStandard-Full Size 

Professional /Standard-Ful 1 Size 

Clerical , Sales/Interrnediate 

Clerical , SalesIStandard-Ful 1 Size 

Housewives, Domestics/Standard-Ful 1 Size 

% Involvement 

% = 
(100)Acci dents on Curves for Specific Occupation and Body Type 

Total Accidents for Specific Occupation and Body Type 



Accident frequencies on curves and s t r a i g h t  sect ions of road 

as a  function of dr iver  sex a re  given on Table B.52. I t  i s  

apparent tha t  there i s  a  s ign i f i can t  difference (1 ess than 0.0000032% 

chance tha t  the differences represent a  random occurrence) between 

males and  females with respect t o  accidents on curves. 

A comparison of the  percent accidents on curves, t r ea t ing  

combinations of ma1 es and females a1 ong with par t i  cul a r  vehi c1 e body 

types as groups, i s  given on Table B.53.  In a l l  combinations the 

percent accidents on curves fo r  females i s  l e s s  than fo r  males. 

These f indings,  as indicated earl i e r  f o r  housewives, suggest tha t  

females are  e i t h e r  l e s s  frequently exposed t o  driving on curves or  

t h a t  they drive with more caution a n d  prudence. I n  general ,  vehicle 

body type appears to  be a large fac tor  in accident experience on 
curves regardless of sex. The smaller ,  sporty vehicles a re  

obviously more heavily involved than the  l a rge r ,  more conventional 

types. 

Table B.54 shows a frequency of accidents on curved and 

s t r a i g h t  sect ions of road as a  function of driver  age. There a re  

c l e a r  indications from these data t h a t  the frequency of accidents 

on curves decreases wi t h  increasing age. Driver experience , 
s k i l l ,  prudence, e t c . ,  are apparently important f ac to r s .  

Seat be l t  usage as a  function of accidents on curves i s  shown 

on Table B.55. When sea t  be l t s  a re  used, the accident experience 

i s  s ign i f i can t ly  loser  ( l e s s  than 1.4% chance t h a t  the differences 

represent a  random occurrence) on curved sect ions of road. This 

finding suggests tha t  sea t  be l t  usage e i t h e r  ( 1 )  improves a d r i v e r ' s  

. a b i l i t y  to  negotiate curved sect ions of road or ( 2 )  i s  consistent  

with a population of dr ivers  who generally drive more prudently. 

An attempt was made t o  invest igate the l a t t e r  contention by 

determining the most and l e a s t  frequently involved combinations of 

dr iver  age groups and vehicle body types in accidents when sea t  

be l t s  are used. The resu l t s  a re  shown on Table 8.56 .  I f  s ea t  

be l t s  - do indeed reduce the chance of having an accident ,  then i t  



Table B.52.  Accidents on Curved and S t r a i g h t  Sec t ions  
o f  Road Versus Driver Sex. 

Character  of Road -- 
Total  ( I n c l  udi ng 

Sex S t r a i g h t  Curved Unknown) 

% = (100)Accidents on Curves or S t r a i g h t s  f o r  a .Given Sex 
Total Accidents f o r  a ~ i v < n s &  



Table  B.53.  Percent  Acc iden ts  on Curves f o r  S p e c i f i c  
Body Types as a F u n c t i o n  o f  D r i v e r  Sex. 

Body Type 

I n t e r m e d i a t e  

S t a n d a r d / F u l l  S i ze  

Luxury Sedan 

Personal  Luxury 

Speci a1 ty /Pony 

Compact 

Sub-compact 

Super Spor t  

Sub-Compact/Mini 

European Spor ts  Car 

.% Males 

12.7 

11 - 7  

11 .3  

11.7 

15.5 

16.9 

18.5 

24.4 

20.1 

32 .2  

% Females 

7 .5  

8.5 

8.5 

9 . 8  

14.9 

10.8 

15.4 

0 .0  

7.0 

2 5 . 6  

(100)Acc idents  on Curves f o r  S p e c i f i c  Sex and Body Type % = -  ---- 
Tetra Acc idents  f o r  S p e c i f i c  Sex and Body Type 



Table B.54.  Accidents on Curved and St ra ight  Sections 
o f  Road Versus Driver Age. 

Driver Straight  Curved Total (Including 
Age # % # % Unknown) 

% = 
(100)Accidents on Curves or Straights  fo r  a Given Age 

Total Accidents f o r  a Given Age 



Table B.55. Accidents on Curved and S t r a i g h t  Sect ions  
of Roads Versus Sea t  Be l t  Usage. 

Character of Road 

Sea t  Be l t  S t r a i g h t  Curved Total ( Inc lud ing  
Usage # % # % Unknown) 

Not I n s t a l l e d  506 80 128 20.2 634 

Not Used 2,351 84 438 15.7 2,789 

Used 2,169 87 339 13.5 2,508 

(100)Accidents on Curves or S t r a i g h t s  f o r  a Given Seat  Be l t  U s a g  d = -- Total  Accidents f o r  a Given Seat Bel t  Usage 



Table B.56. Percent Accidents When Seat Be1 ts are Used for 
Specific Driver Age/Vehicle Body Type Combinations. 

AgelBody Type 

Most Invol ved 

15-1 9/Sub-Compact-Mini 

40-44/Intemedi ate 

30-34lIntermediate 

25-29/Sub-Compact-Mi ni 

35-39lIntermedi ate 

20-24/Sub-Compact-Mini 

Least Invol ved 

% Involvement 

20-241Standard- Full Size 

25-291Standard-Full Size 

15-1 91Standard-Full Si ze 

55-64lIntermedi ate 

15-1 9/Compact 

35-39/Standard-Full Size 

% = 
(100)Accidents When Seat Belts are Used for -- 

Total Accidents for Specific Age -~roup & Body Type 



can be expected t h a t  t h e  combinations of d r i v e r  age and veh ic le  

type having t he  lowest accident  experience when s e a t  b e l t s  a r e  used 

would be the  most s a f e ly  operated veh ic les .  That i s ,  t h e  absence 

of accidents  with s ea t  b e l t s  in  a  p a r t i c u l a r  combination implies 

t h a t  d r ivers  wearing s e a t  b e l t s  a r e  not ge t t i ng  i n to  accidents  and 

these ,  t he r e fo r e ,  a r e  s a f e r  d r i v e r s ,  The data on Table B.56 a r e  

somewhat surpr i s ing  i n  t h a t  t he r e  i s  apparent ly  a  s t ronger  dependence 

on vehicle  type than on d r i v e r  age. A dependence on veh ic le  type 

would then suggest  hand1 ing imp1 i c a t i ons .  Intermediate and sub- 

compact/mini ' s  make u p  a1 1 of the  most involved combinations, while 

s t anda rd l fu l l  s i z e  vehicles  make up four of the s i x  l e a s t  involved 

c l a s se s .  This f inding must be considered t e n t a t i v e ,  however, s i nce  

in most agelbody type combinations involving the  luxury and spor ty  

vehicles  the re  were too few cases t o  be considered va l id  f o r  

comparison. 

The inf luence of s e a t  b e l t  usage on accidents  on curves was 

a l s o  examined by looking a t  how s p e c i f i c  vehicle  make/models and 

body types ranked i n  such acc iden ts .  These rankings were determined 

by taking the  s e a t  b e l t  accidents  f o r  each makelmodel and body type 

and determining what proport ion of these accidents  occurred on curves.  

I f  s e a t  be1 t usage has no connection with accidents  on curves,  then 

i t  would be expected t h a t  these  rankings would be somewhat unordered. 

Ins tead,  the  rankings c lose ly  match those fo r  accidents  on curves 

i r r e spec t i ve  of t he  use of s e a t  b e l t s .  Table B.57 shows accidents  

on curves when s e a t  b e l t s  a r e  used when compared t o  accidents  with 

s e a t  be l t s  as  a  group. The t ab l e  shows rankings of s p e c i f i c  make/ 

models. Table 5 .2 ,  repeated frorn Section 5 ,  i s  shown next f o r  

comparison. Four of the  most involved vehicles  on Table 5.2 a r e  

a l s o  most involved with s e a t  b e l t  usage on Table B.57. Simi l a r l y ,  
f i ve  ou t  of the  s i x  l e a s t  involved vehicles  on Table 5.2 a r e  in  the  

l e a s t  usage category on Table 8.57. The same comparisons by body 

type a r e  shown on Tables B.58 and B.6 (again repeated h e r e ) .  As 
can be noted,  here ,  t he  r e l a t i v e  rankings a re  remarkably s im i l a r .  
Both t h e  makelmodel and body type rankings i nd i ca t e  t h a t  s e a t  b e l t  

usage i s  an i nd i ca to r  of d r i ve r  prudence. Accidents when s e a t  be1 t s  



Table B.57. Percent Accidents on Curves When Seat Bel ts  a r e  Used , 

Versus Total Seat Bel t  Accidents. 

Vehicle Make/Model 

Ma ke/Model 

Most Usage 

Toyota Corona, Crown 

Pinto 

Maverick, Futura 

Ope1 Kadett, 1900, Ralye 

Dodge Charger, Chall enger 

Dodge Coronet, Charger 

Least Usage 

AMC Class ic ,  Rebel , Matador 

Thunderbi r d ,  Landau 

AMC Ambassador 

VW Beetle 

Cadi l lac  Cala i s ,  Devil l e ,  Brougham 

Fi rebi rd 

Buick Electra  225 

Vega 

% Seat Bel t  Usage 

% = (100)Accidents on Curves When Seat Bel ts  a r e  Used f o r  a Given Make/Model 
Total Accidents ~ h e t i - 5 ' e a t B e I t s a r e ~ s e d  f o r  a Given mareaTeI~odel 



Table 5 .2 .  Percent Accidents on Curved Sec t ions  of Road. 

Vehicle Make/Model 

Make/Model 

Most I nvol ved 

Ope1 Kadett ,  1900, Ralye 

VW Beet le  

Toyota Corona, Crown 

P i n t o  

Cougar 

Dodge Coronet, Charger 

Least  Involved 

AMC C l a s s i c ,  Rebel , Matador 

AMC Ambassador 

Chrysl e r  

% Involvement ( N )  

Thunderbird, Landau 7 .7  (104) 

Cadi 11 ac Cal a i  s , DeVi 11 e , Brougham 7 . 7  (78) 

Buick Elec t ra  225 9 .1  (55)  

Olds F-85, Cut1 a s s ,  Vis ta-Cruiser  9.1 (1'53) 

Total  % Involvement 13.5  (9 ,523)  

% = (100)Accidents on Curves f o r  a Given Make/Model 
Total Accidents f o r  a Given Make/Model 



Table B.58. Percent Accidents on Curves When Seat  Be l t s  a r e  Used 
Versus Total Seat  Be1 t Accidents.  

Vehicle Body Type 

Type 

European Sports  Car 

Super Sport  

Sub- Compact 

Sub-Compact/Mi n i  

Compact 

Speci a1 ty/Pony 

Intermedi a t e  

Standard/Full  Size 

Luxury Sedan 

Personal Luxury 

% Involvenient ( N )  

28,9 (45)  

25.0 (16)  

18.8 (144) 

75.7 (89)  

14.6 (328) 

14 .3  (217) 

12.1 (431) 

1 1  (565) 

5 .2  (58)  

4 .7  (43)  

(100)Accidents on Curves When Seat  Be l t s  a r e  Used f o r  a Given Body Type d = Total Accidents When Seat  Be l t s  a r e  Used f o r  a Given Body Type 



Table 5 . 6 .  Percent Accidents on Curved S e c t i o n s  of  Road 

Vehicle  Body Type 

Type 

European Spor t s  Car 

Super S p o r t  

Sub-Compact/Mi ni 

Speci a1 ty/Pony 

Sub-compact 

Compact 

In te rmedia te  

% Involvement ( N )  

30.3 (132)  

22.0  ( 5 0 )  

17 .7  (265) 

15 .9  (718)  

1 5 . 3  (386)  

1 4 . 5  (1 ,158)  

11 .7  (1 ,416)  

Standard/Ful 1 S i z e  11 .2  (2 ,337)  

Personal Luxury 10 .9  (192)  

Luxury Sedan 10 .2  (177)  

Total  7; Involvement 

(100)Accidents  on Curves f o r  a Given Body Type % = -  
Total  Accidents f o r  a Given Body Type 



are  used a re  much less  prevalent f o r  vehicles which have a low 

involvement of accidents on curves, and vice versa. (Keep in mind 

tha t  the normalizing data base fo r  the percentages on Tables B.57 

and B.58 i s  t ha t  of accidents where seat  be l t s  a r e  used and not 
accidents on curves.) Two possible conclusions can be drawn from 
these findings: 

1. Driver/vehicle combinations tha t  a r e  underi nvol ved 
i n  accidents on curves a re  also underinvolved in 

accidents on curves when sea t  be l t s  a re  used; i . e . ,  

fewer accidents occur when seat  be l t s  a r e  used. 

Hence, seat  be1 t usage i s  an indicator  of driver 

prudence. 

2. Driver/vehicl e combinations t ha t  a r e  overi nvol ved 
in accidents on curves a re  a lso  overinvolved i n  

accidents on curves when seat  be1 t s  a re  used, i  . e .  , 
more accidents occur when sea t  bel ts  are  used. 
Hence, sea t  be l t  usage i s  an indicator of more r isk-  
taking i n  curve travel ( the  driver i s  more s tab le  in 

the d r i ve r ' s  s e a t ) .  

These findings might appear t o  be conf l ic t ing b u t  they are  not .  

Model Year of Vehicle 

Vehicle age has been conjectured on many occasions as being 

a fac to r  in the accident record-primarily as the r e su l t  of vehicle 

defects .  Vehicle age may be correlated with other fac tors  in the 

accident record, however, e .  g., number of vehicle occupants, dr iver  

occupation, dr iver  sex,  dr iver  age, and perhaps others .  These 
four a r e  discussed here. Vehicle defects  a re  not discussed, since 

the reported accident cases where a vehicle defect i s  l i s t e d  as a 

contributing factor  are  f a r  too small to  produce any signi Ficant 
conclusions. 



The re1 a t i  onship between the number of vehicle occupants 

and  vehicle model year i s  shown on Table B.59. There i s  an 

indication, a1 t h o u g h  n o t  s trong,  that  the number of vehicles 

involved in accidents with j u s t  one occupant increases as the age 

of the vehicle decreases. With model year 1967 and e a r l i e r ,  between 

76% and 80% of the' vehicles involved in accidents had jus t  one 

occupant; a f t e r  1967, the percentage ranged between 81 and 83%. 

The relat ionship between driver occupation and age of vehicle 

i s  shown on Table B.60.  There are  some in teres t ing trends indicated. 

Those engaged in professional and cl e r i ca l l sa l  es occupations show 

an increasing share of the accidents as the model year becomes 

newer. The trend i s  the reverse fo r  ski1 ledlsemi-ski l led  workers, 

other workers, a n d  student/children categories.  The trend i s  

re la t ively  constant across model years for  mi 1 i  tary personnel and 

housewives/domestics. These findings more than 1 i  kely indicate 

vehicle usage character is t ics  arriong the drivers.  

The dis t r ibut ion of accidents for  male and female drivers 

across vehicle model year i s  shown on Table B.61. Although there 

are  fewer female accidents in the e a r l i e r  model years,  no c lear-  

cut trends are evident. 

The relat ionship between driver age and vehicle model year 

in accident experience i s  shown on Table B.62.  For drivers between 

ages 15-19 there i s  a  c lea r  trend of higher accident frequencies 

with older vehicles. For ages 20-24, accident experience i s  re la-  

t ive ly  uniform with vehicle model year. For ages 25-29 a n d  30-34 

there i s  a  c lear  trend toward more accidents with newer vehicles. 

The findings are  inconclusive fo r  the older age groups. I t  i s  

evident, then, that  the 15-19-year driver age group i s  unique in 

experiencing more accidents with older vehicles. 
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Table B.61. Acc ident  Frequencies as a  Func t ion  o f  
Veh ic le  Model Year and D r i v e r  Sex. 

Male Femal e T o t a l  
Year o f  Veh ic le  # % # % ( I n c .  Unk.) 



Tab le  8-62.  Acc iden t  Frequencies as a Func t i on  o f  Veh i c l e  Model Year and D r i v e r  Age. 

< 15 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-64 T o t a l  
Year o f  ' 6 4  ( ~ " c l .  
Veh ic le  # % # % # % # % # % # % # % # % # X # % # X Unk.) 

< 64 7 0 433 29 300 20 157 10 81 5 64 4 41 3 50 3 41 3 71 5 54 4 1,512 

64 3 1 157 26 111 19 68 11 34 6 27 5 29 5 22 4 28 5 30 5 29 5 594 

65 1 0 186 27 129 .18 71 10 43 6 45 6 27 4 26 4 27 4 45 6 25 4 699 

66 0 0 171 22 155 20 84 11 64 8 45 6 35 4 34 4 43 5 54 7 32 4 784 

67 2 0 185 22 167 20 88 11 65 8 55 7 41 5 48 6 40 5 51 6 41 5 837 

68 2 0 151 20 131 17 87 11 .65 8 46 6 59 8 42 5 51 7 55 7 30 4 772 

69 2 0 169 19 162 19 108 12 66 8 47 5 46 5 52 6 55 6 61 7 30 3 868 

70 1 0 130 18  129 17 112 15 56 8 45 6 41 6 48 7 52 7 45 6 31 4 737 

03 
P 7 1 1 0 107 15 143 20 109 15 58 8 41 6 42 6 52 7 39 5 47 6 34 5 7 24 

72 4 0 147 15 223 22 164 16 88  9 71 7 52 5 67 7 38 4 66 7 27 3 1,007 

7 3 0 0 86 14 123 21 107 18 67 11 37 6 31 5 33 6 19 3 32 5 18 3 597 



B.2 ' Texas Accident' Data 

I n  cont ras t  t o  data obtained through a broader f i l t e r  on the 

S e a t t l e  data s e t ,  the  Texas data discussed here a r e  somewhat l i n ~ i  ted 

i n  the  number of s p e c i f i c  vehicle variables f o r  which good data are  

avai lable .  After the  i n i t i a l  f i l t e r  described e a r l i e r  ( see  the  

introduction t o  t h i s  appendix) was applied t o  the Texas S t a t e  5% 

sample f i l e ,  the  case vehicles remaining were found t o  be coded 

poorly f o r  many of the variables which appeared t o  have a bearing 

on vehicle handling, For example, no information was readi ly  

useful from bivar ia te  t ab les  f o r  vehicle make/model o r  vehicle body 

type versus degree of road curvature,  d r ive r  v io la t ions  in  general ,  

major contr ibut ive  ac t ions ,  e t c .  In other  cases ,  the  type of 

information avai lable  in the  S e a t t l e  data s e t  was n o t  coded by the 

Texas Department of Public Safety,  such as Seat Belt Usage, Driver 

. Occupation, Residence Proximity , a n d  r e l i a b l e  iriformation regarding 

vehicle dynamics (such as sk idding) .  In addi t ion ,  a number of tables  

which were o r ig ina l ly  generated f o r  these analyses are  not 

r e a l i s t i c a l l y  useful for  inclusion a t  present ,  given the s i z e  of 

the  study data s e t .  

Two types of tables  were generated t o  examine vehicle involve- 

ment in various types of acci dents-vehicl e make/model tab1 cs and 

vehicle body type t ab les .  The method used t o  rework these tables  

deserves some a t t e n t i  on here. 

A recoding of a l l  spec i f i c  rnake/model codes selected in the 

or ig inal  f i l e  was employed t o  obtain a workable s e t  of codes which 

represent make/model combinations of the original  codes. Several 

additional make/model codes were added in t h i s  process f o r  purposes 

of comparison with the S e a t t l e  da ta .  Using the  same body type 

scheme as the S e a t t l e  f i l e  contains,  another categorizat ion of 

make/models was generated. Table B.63 l i s t s  the f u l l  Texas recode 

format while Table 8-64 l i s t s  each nlake/model under i t s  respective 

body type category. 



Table R.63. Texas Codings 

Chrysl er Corporation 

Chrysl e r  Chevrol e t  

Chrysl e r ,  Imperial , Newport, Chevel 1 e 
New Yorker, 300, o t h e r  Be1 A i r ,  Impala 

Camaro 
Dodge Chevy I I ,  Nova 

Vega 
Coronet,  Charger 

Dar t ,  Swinger 
Pol a r a ,  Monaco 

Plymouth 

Be1 vedere ,  Sate1 1 i t e  
Fury 
V a l i a n t ,  Duster 

Oldsmobile 

F-85, Cut1 a s s  
Del ta  8 8 ,  Delmont 88 

Pont iac  

Tempest , LeMans , G T O  
Catal  i n a y  Bonnevi 11 e 

Ford Motor Company 
Imported Cars -- - 

Ford 
Toyota Corona, e t c .  

F a i r l a n e ,  Tor ino,  Falcon 
Custom, Ga lax ie ,  LTD 

VW "Bee t le"  

Thunderbi r d ,  Landau Ope1 Kade t te ,  e t c .  
Mustang 
Maverick 
P i n t o  

Mercury - A1 1 

General Motors Corporat ion 

Buick 

Specia l  , Skylark  
LeSabre, Wildcat  

C a d i l l a c  - All 



Table 8.64. Vehicle MakeIModel s According t o  Vehicle Body 
Type Categories - Texas Codings. 

Ope1 Kadette 
Vol kswagen Bug 

European Sports Car 

Subcompact 

Ford Pinto 
Renaul t 
Chevrol e t  Vega 

Super Sport 

MG - Other o r  Unknown Chevrol e t  Corvette 

Compact 

Chevrolet Chevy I1 Ford Maverick 
Chevrolet Corvair Mercury Comet 
Chevrol e t  Nova Plymouth Duster 
Dodge Dart Plymouth Val i a n t  
Dodge Demon Rambler American 
Dodge Swi nger 

Speci a1 ty/Pony 

Chevrol e t  Calnaro Pontiac Fi rebi rd 
Ford Mustang Rambler Javel in  
Mercury Cougar Dodge Charger 
Plymouth Barracuda 

Intermediate , 

Buick Skylark 
Buick Special 
Chevrol e t  Chevell e 
Dodge Coronet 
Ford Fai r l  ane 
Ford Falcon 
Ford Torino 
Mercury Montego 
Oldsmobil e Cut1 ass 

01 dsmobi 1 e F-85 
01 dsmobi 1 e 442  
Plymouth Be1 vedere 
Plymouth Sate1 1 i t e  
Ponti ac GTO 
Ponti ac LeMans 
Pon t i ac Tempes t 
Rambler Rebel 

Full Size 

Buick LeSabre 
Buick Wi 1 dcat 
Chevrolet Be1 Air 
Chevrol e t  Bi scayne 
Chevrol e t  Caprice 
Chevrol e t  Impala 
Chrysl e r  Newport 
Chrysler New Yorker 

Ford Galaxie 
Ford L T D  
Mercury Marquis 
Mercury Montcl ai  r 
Mercury Monterey 
Oldsniobile Delta 88 
Oldsmobile Delniont 88 
Ponti ac Bonnevi 11 e 



Table  B.64 ( c o n t .  ) 

Full  S i z e  ( c o n t . )  - 

Chrysl er 300 Pont i  a c  Catal  i  na 
Dodge Monaco Pont iac  Executive ( s t a r  C h i e f )  
Dodge Po la ra  Rarnbl e r  Ambassador 
Ford Custom Plymouth Fury 

Personal Luxury 

Buick Riv ie ra  
Chrys le r  Imperial  
Ford Thunderbi rd 
Oldsmobile Toronado 

Luxury Sedan 

B u i c k  E l e c t r a  
C a d i l l a c  DeVille 

' Cadi 11 a c  Fl eetwood 
C a d i l l a c  - Other o r  Unknown 
Lincoln Cont inenta l  
01 dsrnobi 1 e 98 



A l i s t  o f  t h e  t a b l e s  c o n s t r u c t e d  i s  g i v e n  i n  T a b l e  B.65. A 

d i s c u s s i o n  o f  each o f  t h e  a c c i d e n t  v a r i a b l e s  w h i c h  was c o u p l e d  w i t h  

a v e h i c l e  t y p e  v a r i a b l e  f o l l o w s  n e x t .  

Road Sur face IRoad A l i anmen t  

Tab les  B.66 t h r o u g h  B.68 p r e s e n t  d a t a  f o r  v e h i c l e  body t y p e  

i nvo l vemen ts  i n  c e r t a i n  r o a d  s u r f a c e  and r o a d  a1 ignruent s i t u a t i o n s .  

(No te  t h a t  v e h i c l e  make/model r a n k i n g s  f o r  a1 ignment  and s u r f a c e  

s i t u a t i o n s  a r e  g i v e n  i n  Tab les  5.3 and 5.7, r e s p e c t i v e l y ,  o f  S e c t i o n  

5.) 

Look ing  a t  t h e  d a t a  f o r  r o a d  a l i g n m e n t  i n  T a b l e  B.66, v e h i c l e  

s i z e  may p l a y  a  r o l e  i n  a c c i d e n t  i n v o l v e m e n t  on c u r v e d  r o a d s ,  T h i s  

i s  n o t  s t r o n g l y  s u p p o r t e d  by t h e  body t y p e  d a t a  i n  Tab le  B.66, b u t  

t h e r e  i s  somewhat o f  a  t r e n d ,  These d a t a  l o o k  v e r y  much l i k e  t h e i r  

make/model c o u n t e r p a r t s  ( s e e  Tab le  5 . 3  o f  S e c t i o n  5 ) ,  w i t h  t h e  

subcompact /min is  and t h e  s p e c i a l t y l p o n y  t ypes  a t  t h e  h i g h e r  end o f  

t h e  i n v o l v e m e n t  r a n k i n g s  and t h e  l u x u r y  sedans and p e r s o n a l  l u x u r y  

v e h i c l e s  a t  t h e  l o w  i n v o l v e m e n t  end.  V e h i c l e  s i z e  appears t o  have 

an i n v e r s e  r e l a t i o n s h i p  t o  a c c i d e n t  i n v o l v e m e n t  on cu rved  roads ,  

a l t h o u g h  t h e  subcompact i s  an e x c e p t i o n  t o  t h e  t r e n d .  

Tab le  8.67 shows v e h i c l e  body t y p e s  ranked  f r o m  h i g h e s t  t o  

l o w e s t  i n  a c c i d e n t s  on we t  r oads .  The r a n k i n g s  h e r e  a r e  sorriewhat 

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

v e h i c l e s  a r e  a g a i n  o v e r i n v o l v e d .  The o r d e r i n g  o f  c l a s s e s  i s  

d i f f e r e n t ,  however, and i n  t h i s  case t h e  subcompact /min i  c l a s s  

i s  an e x c e p t i o n  t o  t h e  r u l e .  

I nvo l vemen t  i n  a c c i d e n t s  on c u r v e d  we t  r oads  i s  p r e s e n t e d  i n  

Tab le  B.68. The body t y p e s  i n v o l v e d  i n  a c c i d e n t s  on wet  roads  and 

i n  a c c i d e n t s  on cu rved  r o a d s ,  as shown i n  Tab les  B.66 and B.67 a r e  

f a i r l y  s i m i l a r ,  a l t h o u g h  t h e r e  a r e  problems w i t h  s m a l l  d a t a  popu la -  

t i o n s  f o r  some o f  t h e  c a t e g o r i e s .  C o n t r o l l i n g  f o r  t h e  e f f e c t s  o f  

wetness on r o a d  a1 ignment ,  as shown i n  T a b l e  B.68, t h e r e  i s  a  t r e n d  

i n  t h e  d a t a  t oward  p o o r e r  per fo rmance o f  s m a l l e r  c a r s  on c u r v e d  roads .  

Body t y p e s  i n  t h e  s m a l l e r  ranges a r e  a t  t h e  t o p  o f  t h e  i n v o l v e m e n t  



T a b l e  B.65. Texas Tab les  

Code - Name Code Name 

5 9  V e h i c l  e  Make/Model 14  Road S u r f a c e  

18 Road A1 i gnmen t 

19  A c c i d e n t  Type 

7 1  D r i  v e r  Sex 

14, Road S u r f a c e  and 
19  Acc i  d e n t  Type 

V e h i c l e  Body Type 1 4  

66 D r i v e r  Age 

Road S u r f a c e  

Road A1 i gnment 

Acc i  d e n t  Type 

D r i v e r  Age 

D r i v e r  Sex 

Road S u r f a c e  and 
Road A1 i g n ~ n e n t  

Road S u r f a c e  and 
D r i v e r  Sex 

Road A l i g n m e n t  and 
D r i v e r  Sex 

D r i v e r  Age and 
D r i v e r  Sex 

14  Road S u r f a c e  

7 1  D r i v e r  Sex 



Table  B.66. Percen t  Acc iden ts  on Curved Sec t ions  o f  Roads 

V e h i c l e  Body Type 

Body Type 

Subcompact/Mini 

Spec ia l  ty /Pony 

Compact 

I n t e r m e d i a t e  

European Spor ts  Car 

S tandard IFu l  1  S i z e  

Subcompact 

Super S p o r t  

Luxury Sedan 

Personal  Luxury 

% Invo lvement  ( N )  

25.2 (127)  

15.8 (259)  

12.4 (290) 

11.9 (572)  

11.1 ( 9 )  

9.7 (1085) 

8 .6  (81 )  

6 .7  (15 )  

5.9 (119)  

1.8 ( 5 7 )  

T o t a l  % Invo lvement  11.5 (2,695) 

% = 
(100)Acc iden ts  on Curves f o r  a  Given Body TE 

T o t a l  Acc iden ts  f o r  a  Given Body Type 



Table B.68. pe rcen t  in Accidents on Curved, Wet Roads 

Vehicle Body Type 

Body Type 

Compact 

Speci a1 ty/Pony 

Subcompact/Mi ni 

In termediate  

Standard/Ful l  S ize  

Subcompact 

Luxury Sedan 

Personal Luxury 

Super Spor t  

European Spor t s  Car 

% Involvement ( N )  

41.7 ( 3 6 )  

36.6 ( 4 1 )  

34.4 (32)  

30.9 (68)  

29.5 (105)  

28.6 ( 7 )  

14 .3  ( 7 )  

0 . 0  ( 1 )  

0.0  ( 1 )  

0 . 0  ( 1 )  

Total  % Involvement 31.8  (311) 

,, (100)Accidents on Curved, Wet Roads f o r  a Given Body Type d = Total  Accidents on ~ u r v e d E d s  f o r  a Given Body Type 



rankings.  This  f a c t  lends  f u r t h e r  credence t o  the specu la t ion  t h a t  

there i s  a  r e l a t i o n s h i p  between veh i c l e  s i z e  and acc iden t  involve-  

ment on curved o r  wet roads .  Again, the  da t a  a r e  n o t  l a rge  enough 

t o  draw conclusive i n f e r ences ,  b u t  t h e  sc raps  of  evidence a v a i l a b l e  

a r e  sugges t ive  of  a  t rend .  Spec i f i c  da ta  f o r  veh i c l e  make/models 

a r e  no t  presented along with  Table B.68, because t h e r e  a r e  not 

s u f f i c i e n t  numbers of da ta  in  t he  curved, wet category of  a cc iden t s .  

Accident Type 

In o rder  t o  f u r t h e r  explore  t he  s p e c i f i c  involvements of 

c e r t a i n  make/model and body type c a t e g o r i e s ,  i t  was necessary t o  
take a c l o se r  look a t  the  type of acc iden ts  i n  which t h e  case  s tudy 

veh ic les  were involved. Tables B.69 through B.74 presen t  da ta  f o r  

out-of-control  , over turned- i  n-road, and parked-car col 1  i  s i  ons . The 

Ope1 Kadette, usua l ly  found as  most involved in  previous t a b l e s ,  

appears a s  t he  l e a s t  involved veh ic le  makelmodel , desp i t e  a  small 

t o t a l  number of c a se s ,  i n  out-of-control  acc iden ts  (Tab1 e  B . 6 9 ) .  

In Table 8 .69 ,  t he  Toyota Corona i s  a  f a i r l y  s o l i d  l e ade r  f o r  ou t -  

of-control  a cc iden t s .  Looking a t  body type f o r  these  same a c c i -  

dents  (Table B.70),  and removing European spo r t s  c a r s  because of 

population s i z e ,  t he r e  i s  again  some movement i n  t h e  d i r e c t i o n  of 

l a r g e r  veh ic les  being l e s s  involved in ou t -of -con t ro l  a cc iden t s .  

Table B.71 shows rankings of veh ic le  body types  in ou t -of -  

con t ro l  acc iden ts  on wet roads .  Although t he r e  a r e  some problems 

with sample s i z e  in  some of t h e . c a t e g o r i e s ,  t h e r e  is ' ,  n eve r the l e s s ,  

v i r t u a l l y  no t rend  in  veh ic le  s i z e  in these  rankings .  

Overturned-in-road acc iden ts  a r e  ranked f o r  t he  severa l  body 

types  on Table B.72. I f  t h e  European s p o r t s  c a r  and super  s p o r t  

c l a s s e s  a r e  e l iminated f o r  t h e  moment because of a  small number of 

c a se s ,  t he r e  i s  a  near -per fec t  smal l - to - la rge  order ing froni high t o  

low i  nvol vement in  overturned-in-road acc iden t s .  I t  rnay be noted 
t h a t  t he  subcompact and subcornpact/niini c l a s s e s  have approximately 



Table B .  69 .  Percent  Out-of-Control Accidents .  

Vehicle Make/Model 

Most Invol ved, % Invol venient ( N )  

Toyota Corona, U n k .  41.9 (43)  

Ford P in to  37.0 (46)  

Dodge Charger,  Coronet 36.4 (66)  

Cadi l l ac  DeVille 33.3  (21)  

VW Beet le  33.1 (118) 

Least  Invol ved 

Ope1 Kadette;  Other ,  U n k .  10.5  (19)  

Chrysl e r  Imperi a1 , Newport, 
New Yorker 300; Other ,  U n k .  16 .0  (50 )  

Pont iac  G T O ,  LeMans , Tempest 16.2  ( 7 4 )  

Chevrol e t  Camaro 16.7  ( 5 4 )  

Ford Fai r l  ane,  Torino,  Fa1 con 17.7  (29)  

Total % Involvement 2 4 . 5  (2 ,622)  

(100)Out-of-Control  Accidents f o r  a Given Make/Model /O = --- Total  Accidents f o r a ~ i  ven Make/Model 



Table B.70. Percen t  Out-of-Control Accidents  

Vehicle Body Type 

Body Type 

Subcompact 

Subcornpact/Mi ni 

Compact 

In te rmedia te  

Speci a1 ty/Pony 

Personal Luxury 

European Spor t s  Car 

Standard/Ful 1 S i z e  

Super Spor t  

Luxury Sedan 

% Involvement ( N )  

35 .8  ( 8 1 )  

31.5 (127)  

30.3  (290)  

27.8  (572)  

27 .4  (259)  

22.8 ( 5 7 )  

22.2 ( 9 )  

21.8  (1085) 

1 3 . 3  ( 1 5 )  

11 .8  (119)  

Total % Involvement 25.3  (2 ,695)  

% = 
(100)Out-of-Control Accidents f o r  a Given Body Type 

Total Accidents f o r  a Given Body T* 



Table B .71. Percent  Out-of-Control Accidents on Wet Sur faces .  

Vehicle Body Type 

Body Type - 

Luxury Sedan 

Subcompact 

Speci a1 ty/Pony 

Personal Luxury 

Compact 

Standard/Ful l Si ze 

Subcornpact/Mi ni  

In te rmedia te  

European Spor t s  Car 

Super S p o r t  

% Involvement ( N )  

Tota l  % Involvement 2 4 . 3  (683) 

% = (100)Out-of-Control Accidents on Wet Sur faces  f o r  -- a Given Body Type - 
Total  Out-of-Control Accidents f o r  a Given Body Type 



Table B .  72. Percen t  Overturned-In-Road Accidents  

Vehicle  Body Type 

Body Type 

Subcompact/Mi n i  

Subcompact 

Compact 

Speci a1 ty/Pony 

In te rmedia te  

S tandardIFu l l  S i z e  

Luxury Sedan 

Personal Luxury 

Super S p o r t  

European Spor t s  Car 

% Involvernent ( N )  

12 .6  (127)  

6 . 2  ( 8 1 )  

2 . 8  (290)  

2.7 (259)  

1 .9  (572) 

1 . 3  (1085)  

0 . 0  (119)  
0 .0  ( 5 7 )  

0 .0  (15)  

0 . 0  ( 9 )  

Total  % Invol ven~ent 2 . 3  (2 ,695)  

% = 
(100)Overturned-in-Road Accidents f o r  a Given Body Type - 

Total  Accidents f 6  a Given Body Type 



t h r ee  and s i x  times the involvement r a t e  of the  t o t a l  veh i c l e  

populat ion,  r e spec t i ve ly .  As noted i n  Sec t ion  5 ,  involvements i n  

over turning acc iden ts  a r e  highly c o r r e l a t e d  with veh i c l e  t r a c k  

width.  

Parked-car involvements a r e  presented i n  Tab1 es  B.73 and 

B.74.  Ful l - s ized  veh ic les  a r e  represented i n  t h e  most involved 

rnakejmodel ca tegory ,  but i t  i s  the  body type va r i ab l e  (Table  B . 7 4 )  

t h a t  shows t h a t  t he  l a r g e r  veh ic les  a r e  more involved i n  parked-car 

c o l l i s i o n s .  Perhaps t he  shee r  bulk of  t h e  l a r g e r  veh ic les  plays  

a  r o l e  in  t he  tendency of t he se  veh ic les  t o  c o l l i d e  with parked 

c a r s .  

Driver Sex 

Several t a b l e s  were generated f o r  these  ana ly se s ,  which were 

a l s o  con t ro l l ed  f o r  d r i v e r  s ex ,  and near ly  a1 1 of these--dr iver  

v i o l a t i o n  v a r i a b l e s ,  pre-crash maneuver v a r i a b l e s ,  e t c . -+e r e  use- 

l e s s  because of t h e  small s i z e  of t he  r e s u l t i n g  da ta  s e t .  ,4 

general  d i s t r i b u t i o n  f o r  d r i v e r  s e x ,  however, i s  presented in  

Tables B . 7 5  and B.76,  again  by rnake/model and by body t ype ,  

r e spec t i ve ly .  

The Ford P in to  and t he  Oldsmobile Delta 88 ,  Delmont 88 make/ 

models a r e  t he  most involved and 1  e a s t  invo lved ,  r e s p e c t i v e l y ,  i n  

acc iden ts  with male d r i v e r s .  The super  s p o r t  and luxury sedan 

c l a s s e s  a r e  the  mos t- and 1 eas t - invo l  ved body t ypes ,  r e s p e c t i v e l y ,  

bu t  i n  gene ra l ,  no t rends  can be observed he r e ,  j u s t  a s  a  quick 

, l ook  a t  t h e  d r i v e r  sex t a b l e s ,  not included i n  t h i s  r e p o r t ,  seemed 

t o  i n d i c a t e .  I t  i s  i n t e r e s t i n g ,  though, t h a t  t h r e e  out of t he  fou r  

most involved types  a r e  i n  the  "spor ty"  ca tegory .  Keeping i n  mind 

t h a t  t he r e  a r e  not  enough da ta  on the  c a r  population of each body 

type t o  determine i t s  r e l a t i v e  exposure t o  such f a c t o r s  a s  sex ,  

road type ,  e t c . ,  and thus  l ay  a  sound foundat ion f o r  the following 

conc lus ion ,  i t  can be seen from Table B . 7 7  t h a t  t he  proport ion of 



Table 8 .73.  Percent  C o l l i s i o n s  w i t h  Parked Cars 

Vehicle Ma ke/Model 

Most Involved % Involvenient ( N )  

Buick Skylark 38.2 (34 )  

Ford Custom, Galaxie ,  LTD 36.3 (234)  

Ford Thunderbi r d ,  Landau 36.0 (25 )  

Chevrolet  Be1 Air, Impala 34.9 (393)  

Chrysler  32.0 (50 )  

Least  I nvol ved 

Toyota Corona, U n k .  14 .0  (43)  

Plymouth Be1 vedere ,  Sate1 1 i t e  14.7  (34 )  

Plymouth Duster ,  Val i a n t  14 .8  ( 5 4 )  

Chevrol e t  Vega 16.1 (31)  
VIJ Beet le  17 .8  (118)  

Total % Involvement 30.4  (2 ,622)  

% = 
( 100 )Co l l i s i ons  wi th  Parked Cars f o r  a Given Make/Model 

Total  Accidents f o r  a ~ a k e l ~ o d e l  



Table  B.74. Pe rcen t  C o l l i s i o n s  w i t h  Parked Cars 

V e h i c l e  Body Type 

Body Type 

Luxury Sedan 

Standard /Fu l  1  S i  ze 

European Spor t s  Car 

Personal  Luxury  

I n t e r m e d i a t e  

Speci a1 ty/Pony 

Compact 

Su bcompact/Mi n i  

Subcompact 

Super S p o r t  

% I nvo lvemen t  (N )  - 
43.7 (119)  

33.7 (1085) 

33.3 ( 9 )  

31.6 (57 )  

28.8 (572)  

25.1 (259)  

23.4 (290)  

20.5 (127)  

17.3 ( 8 1 )  

13.3 (15 )  

T o t a l  % Invo lvement  29.4 (2,695) 

(100)CollisionswithParkedCarsforaGivenBodyType /0 = T o t a l  Acc iden ts  f o r  a  Given Body Type 



Table B.75.' Percent Accidents with Male Drivers 

Vehicle Ma ke/Model 

Most Involved % Involvement ( N )  

Ford Pinto 86.4 (22)  

Oldsmobile Cut lass ,  F-85 85.9 (78 )  

Plymouth Be1 vedere,  Sate1 1 i t e  84.4 (32)  

Chevrol e t ;  Other,  U n k .  79.2 (106) 

Plymouth Duster, Val i an t  78.4 (51)  

Least Involved 

Oldsmobile Delta 88, Delmont 88 34.5 (55)  

Ford Maverick 50.0 (62)  

Cadi l lac  DeVille 50.0 (20)  

Buick Skylark, Special 51.5 (33)  

Toyota Corona, U n k .  52.4 (42)  

Ford ITD 53.7 ( 6 7 )  

Total % Involvement . 70.4 (2,467)  

% = (100)Accidents with Male Drivers f o r  a Given Make/Model 
Total Accidents f o r  a Given MakeIModel 



Table 8 .76 .  Percent Accidents with Male Drivers 

Vehicle Body Type 

Body Type 

Super Spor t  

European Spor ts  Car 

Personal Luxury 

Special  ty/Pony 

Intermediate  

Subcompact 

Compact 

Subcompact/Mi ni 

Standard/Ful 1 S ize  

Luxury Sedan 

% Involvement ( N )  

93.3 ( 1 5 )  

88.9 ( 9 )  

79.2 (53)  

75.7 (247)  

70.8 (543)  

70.0 (80) 

69.8 (281)  

69.7 (119) 

66.2 (1032) 

64.5  (107)  

Total % Involvement 71.6 (2 ,564)  

% = 
(100) Accidents with Male Drivers for a Given Body Type 

Total Accidents f o r  a Given Body Type 



Table B.77.  Percent  Accidents for a Given Sex and Body Type 

Ma1 e s  Fema 1 es 
Col umn Col umn 

N % % 

Subcompact/Mi ni  

Subcompact 

European Spor t s  Car 

Compact 

Super S p o r t  

Special  ty/Pony 

Intermedia te  

StandardIFul 1 Si ze 

Personal Luxury 

Luxury Sedan 

Total  2,564 100.0 100.0 

% = (100) Accidents f o r  a Given Sex and Body Type 
Total  Accidents for a Given Sex 



male dr ivers  of each body type t o  the r e s t  of the male driving 

population involved in accidents i s  roughly equal t o  i t s  female 

counterpart.  On the basis of t h i s  tenuous observation, apparently 

sex i s  n o t  a  s ign i f i can t  fac tor  in accident causation among the 

various body types. 

Driver Age 

Several d i f f e ren t  presentations of dr iver  age data a re  given 

in t h i s  sect ion.  Table B.78 shows vehicle body types ranked in 

terms of the  lowest mean dr iver  age to  the highest.  There i s  a  

c l ea r  indicat ion t h a t  younger drivers  tend t o  have accidents in 

vehicles which are concentrated i  n the small e r  sporty cl asses ,  whi l e  

older drivers  have accidents in the l a rge r  vehicles. 

Table B.79 shows some in teres t ing  dr iver  age data f o r  

selected data subsets of road surface a n d  driver  sex. I t  will  be 

recal led from the discussions of the King County data t h a t  male 

dr ivers  had a  s ign i f i can t ly  la rger  proportion of accidents on curves 

than did female drivers  (Table 6 . 5 3 ) .  As noted here in Table B.79,  

the mean age of male drivers  i s  over three years younger than tha t  

f o r  female d r ive r s .  This age d i f ference ,  a1 though the cornpari son 

i s  across two d i f fe ren t  accident s e t s , .  may account for  the higher 

accident experience of males on curves. 

In another study of age influences,  Table B.80 gives the 

d i s t r ibu t ion  of mean dr iver  age by body type f o r  dry road surfaces 

a n d  wet road surfaces.  The to ta l  means fo r  dry and wet roads 

indicate tha t  wet-road accidents i  nvol ve drivers  with an average 

age of alnlost two years lower t h a n  tha t  of drivers  in dry-road 

accidents.  Six out of the ten body type classes show t h i s  r e l a t ion  

ship.  The exceptions are the intermediate, super spor t ,  and 

speci a1 tylpony , fo r  which no appreciable age differences e x i s t .  

European sports  cars  again are  too few t o  allow any general izat ion.  



Table  8 . 7 8 .  Mean D r i v e r  Age by Body Type f o r  
Accident -  Invol  ved V e h i c l e s .  

Body Type . N Mean D r i v e r  Age 

European S p o r t s  Car 9 19 .1  

S p e c i a l  ty/Pony 245 21 .8  

Subcompact/Mi n i  118  22.4 

Subcompact 80  24 .1  

Super  S p o r t  1 5  24 .5  

Compact 280 27 .0  

I n t e r m e d i a t e  541 27 .5  

S tandard /Ful  1 S i z e  101 0 3 1 . 8  

Personal  Luxury 5 2 34 .7  

Luxury Sedan 100 3 9 . 8  

To ta l  2 ,527  2 8 . 8  



Tab le  B.79. Mean D r i v e r  Age by Road Sur face  and by D r i v e r  Sex 

(Based on V e h i c l e  Make/Model Data)  

Road Sur face  - N Mean D r i v e r  Age 

Dry 2441 29.3 

Wet 697 27.4 

D r i v e r  Sex 

Male 

Femal e  



Tab le  B.80. Mean D r i v e r  Age by Body Type 
Cont ro l  1 i ng f o r  Road S u r f a c e  

Dry Roads Wet Roads 

Mean D r i v e r  Mean D r i v e r  
Body Type N % . Age N % Age 

Subcompact 54 2.8 24.2 26 4.5 23.8 

European S p o r t s  Car 6 0.3 18.7 

Compact 206 10.6 27.8 

Super  S p o r t  1 3  0.7 24.4 

S p e c i a l  ty/Pony 181 9.3 21.6 

I n t e r m e d i a t e  417 21.4 27.3 

Standard /Ful  1 S i z e  804 41 .2 32.3 

Personal  Luxury 41 2.1  35.1 

Luxury Sedan 82 4.2 40.6 

Tota l  1,950 100.0 29.2 577 100.0 27.3 



The same mean d r i v e r  age da ta  a r e  presented i n Tab1 e B .81, 

but  con t ro l l i ng  here f o r  road a1 ignment. In th ree  o u t  of the  t en  

body type c l a s s e s ,  pr imari ly  l a r g e  vehicles--personal luxury,  

s t anda rd l fu l l  s i z e ,  and subcompact/mini (mostly Vol kswagens)- 

d r i v e r s  a r e  younger on curved roads' a s  compared t o  those involved 

i n  acc iden ts  on s t r a i g h t  roads.  Another f ou r  showed no apprec iab le  

di  f fe rences  in mean d r i v e r  age ,  the  small e r  vehicles-subcompact , 
compact, spec ia l  tylpony, and in te rmedia te .  Luxury sedans o f f e r  

the only major example ( t h e r e  r e a l l y  wasn ' t  enough da ta  f o r  com- 

parison i n  t h e  super s p o r t  c l a s s )  where d r i v e r s  were o lde r  i n  

curved-road acc iden ts  than on s t ra igh t - road  acc iden t s .  

Table 8.82 documents mean d r i v e r  age by body t ype ,  con t ro l l i ng  

f o r  d r i v e r  sex .  The mean ages f o r  males and females a r e  27.8 and 

31.5 ,  respec t ive ly .  Only in  t h e  super s p o r t  category a r e  male 

d r i v e r s  s u b s t a n t i a l l y  o lde r  than t h e i r  female counte rpar t s .  (The 

reader  i s  again cautioned t o  cons ider  t he  small s i z e  of the  super  

s p o r t  popul a t i  on.  ) For personal luxury,  1 uxury sedan,  and sub- 

compactlmi ni c l  a s s e s ,  t he r e  i s  no apprec iab le  age d i f f e r ence  between 

male and female d r i v e r s .  

I n  Table B.83, the  individual  body type c l a s s e s  a r e  given 

with t en  bracketed age groups f o r  each. By and l a r g e ,  most accident  

involvement occurs between t he  ages of 15 and 24, where near ly  55'; 

of a l l  accidents  happen. Nearly 75OL of a1 1 involvements occur with 

d r i v e r s  under 35. The only major except ions  a r e  personal luxury 

and luxury sedan c l a s s e s .  Luxury sedans tend t o  have a f a i r l y  

uniform d i s t r i b u t i o n .  Personal luxury types peak a t  t h e  ages of 

25-29 and 45-49. Speci a1 tylpony veh ic les  and European spo r t s  c a r s  

tend t o  be overwhelmingly more involved i n  acc iden ts  with d r i v e r s  

under 25 ,  a s  a r e ,  t o  a l e s s e r  e x t e n t ,  compacts, subcompacts, and 

subcompact/minis. The super  s p o r t  c l a s s  has a s i n g l e  peak a t  ages 
25-29. 



Tab1 e B.81 Mean Dr ive r  Age by Body Type Control  1 i ng 
f o r  Road A1 i gnment. 

S t r a i g h t  Roads Curved Roads 

Mean Dr ive r  Mean Dr ive r  
Body Type N % Age N % Age 

Subcompact 89  4 . 0  22 .4  29 9 .7  22.1 

European Spor t s  Car 8 0 .4  18 .9  1 0 .0  21 . O  

Compact 244 11 .0  27.0 36 12 .1  27.1 

Super S p o r t  14 0 .6  23 .7  1 0 .0  36 .0  

Spec ia l  ty/Pony 204 9.2 21.9 41 1 3 . 8  21.2 

I n t e r m e d i a t e  474 21.3 27 .4  67 22 .5  27.7 

Standard/Ful  1 S i z e  910 40 .9  32 .3  100 33.6 27 .4  

Personal  Luxury 51 2 . 3  34 .8  1 0 . 0  26 .0  

Luxury Sedan 94 4 .2  39 .4  6 2 .0  45.2 

Tota l  2,226 100.0 29.2 298 100.0 26 .0  



Table B.82. Mean Driver  Age by Body Type, 
Control 1 i ng f o r  Driver  Sex. 

Male Drivers  Femal e Drivers  

Mean. Driver  Flean Driver  
Body Type N Age N Age 

subcompact 56 23.4 24 25.8 

European Spor t s  Car 8 19.1 1 19.0  

Compact 195 25.7 8 4 30.0 

Super Spor t  14 25.1 1 17.0 

Speci a1 ty/Pony 186 21.2 5 7 23.9 

In te rmedia te  401 26.8  137 29.6 

StandardIFul l  S i z e  698 30.4 31 0 35.0 

Personal Luxury 4 1 34.7 11 34.4 

Luxury Sedan 6 3 39.6 3 7 40.0 

Total  1,801 27.8 71 6 31.5 



Table B,83. Driver Age by Vehicle Body Type 

Body Type N 15-19 20-24 25-29 30-34 35-39 

Subcompact/Mini 118 28.1 34.7 15.3 6 .8  2.5 

Subcompact 80 36.3 31.3 16.3 3 .8  2.5 

European Spor t s  Car 9 55.6 44.4 0.0 0.0 0.0 

Compact 280 39.3 23.2 11.4 3.9 1 .4  

Super Sport  15 13.3 26.7 53.3 0.0 6.7 

Speci a1 ty/Pony 245 50.6 25.7 13.5 3.7 2 - 0  

Intermediate 541 37.0 24.2 10.5 6 .7  3.5 
d 
2 
N Standard/Full S i ze  1010 29.8 15.5 9 .5  10.0 6.4 

Personal Luxury 52 13.5 13.5 21.2 9.6 11.5  

Luxury Sedan 100 12.0 9.0 9.0 13.0 12.0 

Total 2527 34.0 20.8 11.3 7.7 4.9 4.4 3.9 



8.3 Conclusion 

Generally, small cars  a re  overinvolved in accidents in which 

the surrounding conditions deviate from the normal , e. g .  , curved 

and wet roads. Small cars  are a lso  more involved in accidents 

involving loss of cont ro l ,  overturning, speeding v io la t ions ,  and 

with male drivers  and younger dr ivers .  To some ex ten t ,  the sporty 

cars  form an exception t o  the small car group; Sports cars  go  o u t  
of control 1 ess t h a n  the remainder of the small cars b u t  more than 

the  large ca r s ;  they rank about the same as large cars in cases of 

overturning; a n d  they take the lead in  accidents involving both 

speeding vi 01 a t i  ons and/or ma1 e drivers  . 

The e f f e c t  of driver  sex in a vehicle handling context i s  not 

c l ea r .  Female drivers  as a group experience s ign i f i can t ly  fewer 

accidents on curves t h a n  d o  males. Male dr ivers  involved in acci-  

dents average over three years younger i n  age t h a n  do females, 

however. Further, males tend t o  be involved in accidents with 

o lder ,  and sporty vehicles,  b u t  a l so  larger  luxury models. The 

confounding e f fec t s  a re  obviously qui te  complicated. As a r e s u l t ,  

no conclusions can be drawn as t o  why a speci f ic  body type i s  more 

involved in cer ta in  types of accidents while another i s  l e s s  

involved. For example, from Table 0.66, small cars  were found t o  

be overinvolved in accidents on curved roads. B u t  i s  t h i s  because 

small cars are  n o t  bu i l t  t o  handle curves as well as large cars ,  

or i s  i t  because small cars  a r e  driven by younger and possibly 

more inexperienced drivers  who are more l ike ly  t o  comni t some e r r o r  

t h a t  an older and more experienced dr iver  would not? Further study 

on a su f f i c i en t ly  large data s e t  i s  c lear ly  necessary in order t o  

i s o l a t e  accidents by speci f ic  age groups, sex ,  body types, and 

other  fac tors .  

As in any age-related problem, the question involves n o t  only 

the actual dr iver  age b u t  a l so  the amount of driving experience 

t h a t  those drivers  have. I n  addi t ion ,  such e f fec t s  as d r i v e r ' s  



education programs, make/model preferences, fami ly  s i  ze , and  

transportation needs often become hidden by s  imp1 i s  t i c  agelaccident 

involvement analyses. Obviously, more detai led data on dr ivers  

involved in accidents could yield more precise findings t h a n  those 

obtai nab1 e from data currently avail able.  



The d a t a  f o r  a c c i d e n t  expe r ience  across  d r i v e r  age a r e  

p resen ted  i n  t h e  fo rm o f  curves  ra the- r  t h a n  t a b l e s ,  s i n c e  t h e r e  

i s  presumably some cont inuous connec t i on  between a c c i d e n t  

expe r ience  and v e h i c l e  usage across  age b r a c k e t s  ( i  .e.,  an o r d i n a l  

r e l a t i o n s h i p ) .  F igu res  B.1 and B.2 show t h e  d r i v e r  age d i s t r i -  

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

c o n c e n t r a t i o n  o f  young d r i v e r s  i s  c l e a r l y  e v i d e n t .  By c o n t r a s t ,  

F igu res  B . 3  and B.4 show d r i v e r  age d i s t r i b u t i o n s  f o r  v e h i c l e s  

i n  t h e  persona l  1  uxu ry  and 1  uxury  sedan c lasses ,  r e s p e c t i v e l y .  

Personal  l u x u r y  c a r  a c c i d e n t s  peak between ages 25 and 35, w h i l e  

l u x u r y  sedan a c c i d e n t s  tend  t o  be r e l a t i v e l y  u n i f o r m  w i t h  age. 

(Note t h a t  t h e  apparent  peak a t  ages 55-64 f o r  l u x u r y  sedans i s  

somewhat d i s t o r t e d ,  i n  t h a t  t h e  55-64-year age b r a c k e t  covers  

t e n  yea rs ,  w h i l e  t h e  younger age b racke ts  cove r  f i v e  yea rs  . )  

The sub-compact and sub-compact/mi n i  c l asses  o f  v e h i c l e s  

( F i g u r e s  B. 5 and B.6, r e s p e c t i v e l y )  a l s o  show h i g h  c o n c e n t r a t i o n s  

o f  a c c i d e n t s  i n v o l v i n g  young d r i v e r s  . The percentage o f  a c c i d e n t s  

w i t h  d r i v e r s  between 20-24 y e a r s  f o r  sub-compact/mi n i  v e h i c l  es 

i s  n e a r l y  as h i g h  as t h a t  f o r  European s p o r t s  c a r s .  

Moving n e x t  t o  compact and i n t e r m e d i a t e  v e h i c l e s  ( F i g u r e s  

B.7, B.8, and B.9 t o  B.11, r e s p e c t i v e l y ) ,  t h e r e  i s  a  s i m i l a r  t r e n d  

f r o m  a  h i g h  f requency o f  a c c i d e n t s  among young d r i v e r s  t o  l o w e r  

f requenc ies  a f t e r  age 35. ( I t  shou ld  be remarked t h a t  t h e  d a t a  

f o r  t h e  i n t e r m e d i a t e  c l a s s  o f  v e h i c l e s  a r e  grouped w i t h  t h e  t h r e e  

v e h i c l e s  w i t h  t h e  h i g h e s t  number o f  a c c i d e n t s  p l o t t e d  on t h e  

same f i g u r e - F i g u r e  8.9. The n e x t  t h r e e  v e h i c l e  models i n  o r d e r  

o f  numbers o f  a c c i d e n t s  were p l o t t e d  on F i g u r e  B.10, and t h e  t h r e e  

w i t h  t h e  l owes t  numbers o f  acc iden ts  on F i g u r e  B.11. D i f f e r e n c e s  

i n  t h e  smoothness o f  t h e  d a t a  across  age groups a r e  c l e a r l y  

apparent  i n  l o o k i n g  p r o g r e s s i v e l y  f rom F i g u r e  B. 9  t h rough  F igu re  

B.10 and then  a t  F i g u r e  B.11.) 



0 Cougar (89) 

A Dodge Charger,  Chal lenger  (62)  

Mustang, Grande , Boss (327) 

Figure  B.1. Pe rcen t  acc . idents  by age  b r a c k e t  ( s p e c i a l  ty /pony) .  
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A Mercury Montego, Cyclone, Voyager (52)  

0 AMC Class ic ,  Rebel, Matador (88) 

Dodge Coronet, Charger (123) 

Driver Age Brackets 

Figure B.  11. Percent accidents by age bracket ( in termedia te) .  



With the s tandard/ fu l l -s ize  vehicles (Figures B $12 t o  

B.14), the trend of higher accidents a t  younger ages i s  n o t  as 

pronounced. Beyond age 24, acci dent experi ence i s  re1 a t i  vel y 

uniform across the higher age brackets.  Again, the  data are 

grouped according t o  numbers of accidents fo r  spec i f i c  models . 
The data are  noticeably more e r r a t i c  on Figure B.14 than on Figure 

B.12 .  

The mean age fo r  each make/model i s  given on Table B.42. 

The make/models having the youngest and o ldes t  mean age values a re  

given in Table B.43. Body types ranked in terms of increasing 

mean driver  age a re  given in Table 8-44,  I t  i s  qui te  evident t h a t  

vehicles having accidents with the  youngest drivers  are  the 

European sports  ca r s ,  special tylpony , sub-compact, and sub-compact/ 

mini c lasses .  Older dr ivers  have the most accidents in the  

luxury sedan and personal luxury c lasses .  

The most involved a n d  l e a s t  involved body types f o r  each of 

the age groups i s  l i s t e d  as follows. 

Age Group 

15-1 9 

20- 24 

25-29 

30-34 

35-39 

40- 44 

45-49 

50- 54 

55-64 

>64 

Most Involved 

Speci a1 ty/Pony 

European Sports Car 

Sub- Compact 

Personal Luxury 

Standard/Full Size 

Luxury Sedan 

Luxury Sedan 

Personal Luxury 

Luxury Sedan 

Luxury Sedan 

Least Involved 

Personal Luxury 

Luxury Sedan 

StandardIFull Size 

Sub-compact 

Super Sport 

Speci a1 ty/Pony 

European Sports Car 
Sub-Compact/Mini 

European Sports Car 

European Sports Car 

There i s  c lear ly  a trend through the  age groups from accidents 

with the sporty vehicles a t  younger ages, t o  the  smaller domestic 

vehicles during the young family years ,  t o  the  luxury models in  

middle and old age. 
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APPENDIX C 

INDIRECT STANDARDIZATION - AN EXAMPLE 

As a t e s t  of. the analyt ical  methodology developed in 

Section 7.1, analyses were carr ied o u t  on exis t ing  data from 

corresponding accident and exposure f i l e s  currently maintained 

a t  the  Highway Safety Research I n s t i t u t e .  Accident r a t e s  were 

established fo r  three geographic areas: (1 )  the S ta te  of Texas, 

( 2 )  King County (Sea t t l e )  Washington, and ( 3 )  Washtenaw County 

( A n n  Arbor) Michigan. For each, an appropriate accident and 

exposure f i l e  e x i s t s ,  although none i s  adequate with respect t o  the 

requirements established in Section 7 . 3 .  The methods of indi rec t  

standardization were applied only t o  the King County accident ra tes .  

The Texas accident f i l e  was derived from a larger  f i l e  of 

a l l  vehicles involved in police-reported accidents in the S ta te  of 

Texas in 1970. The smal l e r  f i l e  used here consisted of a randomly 

chosen sample of 5% of the vehicles involved in accidents in the 

la rger  f i l e .  O f  the accident variables recornended fo r  use in 

Section 7.3.2, dr iver  age and sex, weather a n d  l i g h t  conditions, 

and vehicle make, model and model year., among others ,  are included 

in  t h i s  data f i l e .  After f i l t e r i n g  out those cases which appeared 

t o  be most probably related t o  vehicle handling fac tors  (see  

Section 5 .1 .2) ,  approximately 19,000 cases remained. Missing data 

was handled by assigning the missing elements t o  c e l l s  in proportion 

t o  ce l l  s i ze .  

The Texas exposure data was derived from a Driver Exposure 

F i l e ,  also maintained a t  the Highway Safety Research I n s t i t u t e .  

This f i l e  contains 8,000 records of interviews conducted a t  driver  

1 icense renewal of f ices  throughout the country during 1970. Four 
o f  these of f ices  were in Texas: El Paso, Corpus Chr i s t i ,  
McCul lock-Col eman County, and Houston, and over 400 interviews were 

conducted a t  these of f ices .  Variables of i n t e r e s t  t h a t  were 



recorded during the  interviews included mileage by d r i v e r  age and 

sex, l i g h t  and weather condi t ions ,  and veh ic le  make, model, and 

model year .  Mileage f i gu r e s  a r e  f o r  30 days. One drawback i s  

t h a t  the make, model, and model year  information was s e l f - r epo r t ed  

and the  model, e spec i a l l y ,  i s  sub jec t  t o  e r r o r .  This l a t t e r  

va r iab le  was there fore  not used i n  t he  subsequent ana ly s i s .  

One problem connected with using t h i s  pa r t i cu l  a r  exposure 

f i l e  was t h a t  the  sampling r a t e s  were not known. Since t h i s  example 

i s  a  t e s t  of t h e  technique,  accuracy i s  not necessa r i ly  a  prime 

considerat ion.  The estimated c e l l  mi 1  eages f o r  t he  e n t i r e  S t a t e  

of Texas were the re fore  determined by mult iplying by: 

TOTAL ESTIMATED TRAVEL MILES FOR TEXAS IN 1970 
TOTAL SAF'IPLE Ir iTERVIEW MI LES 

The numerator es t imate  was obtained from Reference 128, 

Another d i f f i c u l t y  with th , i s  exposure f i l e  i s  t h a t  combina- 

t i o n s  of f a c to r s  a r e  not repor ted.  To overcome t h i s  d i f f i c u l t y ,  

independence of f a c t o r s  was assumed a ~ d  t he  marginzls of each 

separa te  confounding var iab le  were mu1 t i  pled t o  ob ta in  combined 

f a c t o r s .  For example, i f  an individual did 10% of his  d r iv ing  i n  

the  r a i n ,  and 20% a t  n igh t ,  then ( . l o )  ( . 20 )  = 2% ( . 2 )  was assumed 

t o  be driven on ra iny n igh t s .  

Given the simp1 i f i c a t i o n s  and approximations s t a t e d  above, 

t he  estimated number of accidents  i n  Texas in 1970 by age,  s ex ,  

l i g h t  and weather condi t ions  i s  presented in Table C.1. The 

associa ted mileage es t imates  a r e  given in  Table C.2, and the  r a t i o s  

(acc iden t  r a t e s )  a r e  given in  Table C.3. 

I t  i s  apparent t h a t  some of t he  accident  r a t e s  a r e  very much 

l a rge r  than the  o thers .  There may be a  number of reasons why these  

s t a t i s t i c s  could be i n  e r r o r .  Given a l l  the  s impl i fying assumptions 
and the  possible  biases  i n  t he  da t a ,  i t  would be bes t  t o  compare 

these  f i gu re s  w i t h  o thers  from d i f f e r e n t  populations before any 

conclusions a r e  drawn. 



TABLE C . l  

ESTIMATED NUMBER OF VEHICLE HANDLING RELATED ACCIDENTS I N  TEXAS I N  1970 
BY 

AGE, SEX, LIGHT, AND WEATHER* 

NIGHT ACCIDENTS, ONLY 

ALL FACTORS ACCIDENTS 

TOTAL 

AGE/SEX 

M 

F 

TOTAL 

TOTAL 

TOTAL 

- 25 
102,331 

50,346 

152,677 

DAY ACCIDENTS, ONLY 

WET WEATHER ACCIDENTS, ONLY 

26-40 

59,285 

39,682 

98,967 

AGE/SEX 

M 

F 

TOTAL 

DRY WEATHER ACCIDENTS, ONLY * 

I 

I 25 rC 26-40 > 40 TOTAL 1 
I I 

g25 - 
81,892 

* Note:  A l l  a c c i d e n t  and m i l eage  numbers i n  t h i s  and a l l  o t h e r  t a b l e s  
have been a d j u s t e d  t o  account  f o r  m i s s i n g  da ta .  Because o f  t h i s ,  t h e  
sum o f  t h e  a c c i d e n t  f i g u r e s  i n  each s e t  o f  comparable c e l l s  f r om t h e  
l e v e l s  o f  a v a r i a b l e  may n o t  equal  t h e  t o t a l  a c c i d e n t s  f o r  t h a t  c e l l .  

> 40 

74,503 

49,513 

124,016 

$ 2 5  
69,119 

40,675 

109,794 

TOTAL 1 
236,119 1 

. 139,541 

375,660 

I 26 - 40 

48,146 

TOTAL 

170,258 

116,922 

287,180 

26-40 

41,312 

33,055 

74,367 

I 

> 40 

61,131 

) 40 

59,827 

43 ,I 92 

103,019 

TOTAL 

191,169 



TABLE C.2 

ESTIMATED NUMBER OF MILES DRIVEN I N  TEXAS I N  1970 
BY 

AGE, SEX, LIGHT, AND WEFITHER* 

DAY ONLY MILEAGE 

ALL FACTORS 

AGEISEX 

M 

F 

TOTAL 

NIGHT ONLY MILEAGE 

AGEISEX 

M 

F 

TOTAL 

AGEISEX 

M 

F 

TOTAL 

L 

DRY WEATHER ONLY MILEAGE 

i 

TOTAL 

61,249.5 

6,781.5-, 

68,031 

TOTAL 

45,343.9 
< 25 
11,805.0 

40 

25,698.6 

3,096.7 

28,795'. 3 

25 

12,255.5 ' 

948.1 

13,203.6 

WET WEATHER ONLY MILEAGE 

26-40 

23,295.4 

2,736.7 

26,032.1 

929.7 

26-40 

16,817.7 

) 40 
3,906.0 

617.3 

TOTAL 

15,031.6 

1,485.6 

AGE/SEX 

M 

F 

TOTAL 

7 40 

16,721.2 

26-40 

6,995.4 

492.7 

- 1 

6 *A1 1 numbers are i n  units o f  1 0  miles. 

12,734.7 / 19,025.3 

2,207.6 

16,517.2 4,535.8 
d 

( 25 - 
4,130.2 

375.6 

(25 
12,504.4 

784.3 

13,288.7 

AGE/SEX 

M 

F .  
TOTAL 

3,032.6 

I 

7,488.1 4,523.3 1 

(25 
3,430.8 

521 .O 
3.951.8 

TOTAL 

41,542.5 

4,767.7 

46,310.2 

26-40 1 > 4 0  

14,838.1 

1,609.1 

16,447.2 

26-40 

8,974.6 

1 ,091.4 

10,066.0 

14,200.0 

2,374.3 

16,574.3 

>40- 

6,427.3 

1,275.7 

7,703.0 

TOTAL 

18,832.7 

2,888.1 

21,720.8 
, 



TABLE C.3 

ESTIMATED VEHICLE HANDLING RELATED ACCIDENT RATES I N  TEXAS I N  1970 

BY 

AGE, SEX, LIGHT, AND WEATHER* 

AGEISEX 

M 

F 

TOTAL 

ALL FACTORS ACCIDENT RATES 

AGEISEX 

M 

F 

TOTAL 

AGEISEX 

M 

F 

TOTAL 

NIGHT ONLY ACCIDENT RATES 

DAY ONLY ACCIDENT RATES 

7 40 

2.90 

15.99 

4.31 

26-40 

2.55 

14.50 

3.80 

AGEISEX 

M 

F 

TOTAL 

TOTAL 

3.86 

20.58 

5.52 

r - ( 25 

8.35 

53.10 

11.56 - 

WET WEATHER ONLY ACCIDENT RATES 

DRY WEATHER ONLY ACCIDENT RATES * 

AGEISEX 1 1 2 5  1 26-40 1 >40 1 / TOTAL / 

(25 - 
6.55 

I I I / 

TOTAL 1 7.36 1.89 2.74 / j 3.191 

6 *AJ1 numbers a r e  i n  u n i t s  o f  a c c i d e n t s / l O  m i l e s .  

TOTAL 

4.60 

26-40 

3.25 

7 4 0  

4.31 



Accident mileage exposure, and accident r a t e  s t a t i s t i c s  

f o r  King County ( S e a t t l e ) ,  Washington a r e  given in Tables C.4, 

C.5, and C.6. The accident f i l e  consisted of a l l  accidents in 

King County in the  year 1970 and the exposure information came 

from the same dr iver  exposure f i l e s  as the Texas da ta ,  but was 

f i l t e r e d  f o r  King County d r ive r s  only. In addition t o  the  

variables used in the Texas analys is ,  the  accident f i l e  a lso  con- 

t a ins  the  road c lass  and vehicle make var iables .  There are  220 

interviews in the  exposure f i l e  a n d  19,000 accidents in the accident 

f i l e .  The accident ra tes  fo r  King County are  more consistent  t h a n  
f o r  Texas, ye t  there are s t i l l  wide differences,  pa r t i cu la r ly  with 

respect t o  dr iver  sex. 

The f ina l  s e t  of s t a t i s t i c s  are from Washtenaw County ( A n n  

Arbor), Michigan. The exposure data i s  from an exposure survey 

conducted in 1973. There were 1,100 interviews conducted, with 

most of the same variables recorded as the national exposure survey. 

Unfortunately, vehicle make was n o t  recorded and i t  i s  n o t  included 

in the  analysis  of th i s  population. The corresponding accident data 

i s  from a f i l e  of a l l  Michigan accidents in  1973 f i l t e r e d  on those 

which occurred in Washtenaw County. (The county of residence of 

the  driver  was not l i s t e d  in t h i s  f i l e .  Therefore, the analysis  

was centered on accidents occurri ng in' Washtenaw County independent 

of the  d r i v e r ' s  residence.)  This accident data f i l e  was a lso  

f i l t e r e d  t o  remove a l l  non-hand1 ing-re1 ated accidents with the r e s u l t  

t h a t  2,600 cases remained fo r  analys is .  Tables C.7, C.8, a n d  C.9 

present the accident,  mileage, and accident r a t e  s t a t i s t i c s  f o r  

Washtenaw County. The accident ra tes  f o r  blashtenaw County a re  of 

. the  same order of magnitude as those f o r  the King County data.  

This finding tends t o  reinforce the impression t h a t  the accident 

r a t e  estimates for  Texas a r e  in  e r r o r .  



TABLE C.4 

ESTIMATED NUMBER OF VEHICLE HANDLING RELATED ACCIDENTS I N  KING COUNTY, 
' 

, WASHINGTON I N  1970 

BY 

AGE, SEX, LIGHT, WEATHER, ROAD CLASS, AND VEHICLE MAKE* 

DAY ACCIDENTS, ONLY 

ALL FACTORS ACCIDENTS 

AGEISEX 

M 

F 

TOTAL 

TOTAL 

AGEISEX 

M 

NIGHT ACCIDENTS, ONLY ' 7 4 0  AGE/SEX I f 25 1 26-40 I , I TOTAL 1 
I 

L 25 

5,610 

2,343 

7,953 

TOTAL I 3,078 1,884 , 1,673 6,,635 

26-40 

3,792 

1,665 

5,457 

I 

TOTAL 1 

8 j449 ' 

WET WEATt!ER ACCI DENTS, ONLY 

40 

2,861 

'= 25 

3,248 

DRY WEATHER ACCIDENTS, ONLY 

7 40 

4,071 ' 

1,957 

26-40 

2,340 

AGEISEX 

M 

F 

TOTAL 
+ 

I I I 

TOTAL 1 2,986 1,582 2,069 j /  7,03fi 

TOTAL 

13 ,473 .  

5,965 
r 

AGEISEX 

M 

* A l l  nunibers have been adjusted to correct for m i s s i n g  data. 

6 25 

3,484 

1,482 

4,966 

6,028 I 

5 25 

2,125 

19,438 [ 

26-40 

2,394 

1,080 

3,474 

26-40 

1,397 

..d 

7 40 

2,683 

1,278 

3,961 

7 40 

1,389 I 

I TOTAL 
I 

1 8,561 

j 3,840 - ' I 

12,401 , 

TOTAL 
I 

4,911 1 



TABLE C.4 (Con t . )  

ACCIDENTS ON STREETS, ONLY 

AGE/SEX 25 26-40 40 TOTAL 
I I I I 

TOTAL I 6,183 4,183 4,756 15,122 1 
1 I I I I 

ACCIDENTS ON FREEWAYS, ONLY 

AGEISEX 

M 

F 

TOTAL 

AGE/SEX 

M 

F 

TOTAL 

1 

1 

I I I I 1  --I 
ACCIDENTS BY VEHICLE MAKE 

ACCIDENTS ON ROADS, ONLY 

AMERICAN MOTORS 575 

3 

2 5 

51 2 

240 

752 

25 

691 

293 

984 

BUICK 1,115 

CADILLAC 401 

26-40 

386 

177 

563 

CHEVROLET 5,228 

TOTAL 26-40 

CHRY SLER 367 

4 0 

439 

161 

600 

4 0 

DODGE 

FORD 

TOTAL 

1,337 

578 

1,915 

1,627 

693 --- 
496 

193 
-.-- 

LINCOLN 

, 

689 647 j 2,323 / 

440 1 
207 ! 

MERCURY 

OLDSMOB ILE 

PLYMOUTH 

PONTI AC 

VOLKSWAGON 

OTHER 

TOTAL 



TABLE C. 5 

ESTIMATED NUMBER OF MILES D R I V E N  I N  KING COUNTY, WASHINGTON I N  1970 
' 

AGE, SEX, LIGHT, WEATHER, ROAD CLASS, AND VEHICLE MAKE* 

ALL FACT0,RS . 

DAY ONLY MILEAGE 

NIGHT ONLY MILEAGE 

AGE/SEX 

M 
F 

TOTAL 

AGE/SEX 

M 

TOTAL 

F 

TOTAL 

<, 25 

1,893.4 

212.6 

2,106.0 

I 

1,308.8 1 1,813.1 2,170.4 i 1 5,292.3 1 

TOTAL 

5,881.3 

1,162.0 

26-40 

2,059.3 

280.5 

C 25 

1,165.7 

DRY WEATHER ONLY MILEAGE 

AGE/SEX 

) 40 

1,928.6 

668.9 

5 25 

725.7 

67.7 

793.4 

TOTAL 

26-40 

1,594.8 

7,043.3 2,339.8 

26-40 

468.1 

58.8 

526.9 

WET WEATHER ONLY MILEAGE 
1 I L Î  

I 

2,597.5 

'40 

2 

AGE/SEX 1 425 26-40 7 4 0  TOTAL 
I 

TOTAL 

) 40 I TOTAL 

312.0 1,505.8 

118.7 

L25 

1,083.8 

123.9 

1,207.7 

*A1 1 numbers a r e  i n  u n i t s  o f  1 ob m i l e s .  

1,619.8 , 

j 245.2 

F 

TOTAL 

4,380.3 

430.7 i l  1,751.0 

26-40 

1,189.3 

201 .2  

1,390.5 

.- t 

86.9 

894.6 

40 

1,408.4 

461.8 

1,870.2 

TOTAL 

3,681 . 5  
, 786.9 , 

i 4 , 4 6 8 . q  

75.8 

949.4 

207.5 

730.9 

1 370.2 
1 

2,574.9 



TABLE C.5 (Con t . )  

MILEAGE ON STREETS, ONLY 

AGE/SEX 

M 

F 
TOTAL 

AGE/SEX 

M 

F 
TOTAL 

F 

TOTAL 

1 ! 25 1 26-40 1 7 4 0  1 TOTAL I I 
I I I 

MILEAGE ON FREEWAYS, ONLY 

MILEAGE BY VEHICLE MAKE 

AMERICAN MOTORS 103.0 

BUICK 761.5 

CADILLAC , 188.5 

CHEVROLET 1,420.6 

CHRY SLER 58.0 

DODGE 343.2 

FORD 2,015.7 

LINCOLN 4.6 

MERCURY 141.2 

OLDSMOBILE 298.2 

PLY MOUTH 366.1 

PONTI P,C 201 .5  
VOLKSWAGON 658.6 

OTHER 482.8 

TOTAL 7,043.5 

MILEAGE ON ROADS, ONLY 

) 40 

865.5 

220.3 

1,085.8 

25 

822.2 

96.3 

917.5 

- -- 

TOTAL 

2,732.4 

422.6 

3,155.0 

26-40 

1,044.7 

107.0 

1,151.7 - 

TOTAL 

520.7 ., 

47.7 

568.4. 

7 40 

157.6 

14.8 

172.4 

f. 25 - 
106.2 

28.9 

135.9 

26-40 

256.9 

4 .0  

260.9 



TABLE C.6 

ESTIMATED VEHICLE HANDLING RELATED ACCIDENT RATES I N  K ING COUNTY I N  1970 

BY 

AGE, SEX, LIGHT, WEATHER, ROAD -CLASS, AND VEHICLE MAKE* 

ALL FACTORS ACCIDENT RATES 

AGEISEX 

M 

F 
TOTAL 

AGEISEX 

M 

F 
TOTAL 

TOTAL 

AGEISEX 

M 
F 

TOTAL 

AGEISEX 

M 

F 

TOTAL 

DAY ONLY ACCIDENT RATES 

( 25 

2.96 

11 - 0 3  

3.78 

26-40 

1.84 

5.94 

2.33 

DRY WEATHER ONLY ACCIDENT RATES 

TOTAL 

1.93 

4.75 

2.42 

NIGHT ONLY ACCIDENT RATES 

1 4 2 5  I 26-40 1 ? 40 1 1 TOTAL 1 

7 40  

2.11 

2.93 

2.32 

7 40 

1.77 

2.69 

2.00 

L, 25 

2.79 

11.36 

3.73 

TOT POL 

2.29 

5.13 

2.76 

26-40 

1.47 

5.63. 

1.97 

. 

6 * A l l  numbers a r e  i n  u n i t s  o f  a c c i d e n t s / l O  m i l e s .  

TOTAL 
-.--- 

I 3.38 

6.57 

3.79 

4 25 

3.26 

10.52 

3.88 

WET WEATHER ONLY ACCIDENT RATES 

26-40 

3.10 

7.33 

TOTAL 

2.23 

'1 40 

3.87 

3.93 

' 40 

2.66 

C 

< 25 
2.63 

3.58 I 3.88 

26-40 

1.60 



TABLE C.6 (Cont  . )  

ACCIDENT RATES ON STREETS, ONLY 

TOTAL 1 5.89 I 4.51 1 3.54 

ACCIDENT RATES ON FREENAYS, ONLY 

AGE/SEX 

M 

TOTAL 

ACCIDENTS RATES ON ROADS,  ONLY 
8 

RAW ACCIDENT RATES BY VEHICLE MAKE 

AMERI CAN MOTORS 5.59 

BUICK 1 .'46 

CADILLAC 2.13 

CHEVROLET 3.68 

CHRY SLER 6.32 

DODGE 3.53 

FORD 2.38 

IMPERIAL ---- 
LINCOLN 0.36 

MERCURY 4.76 

OLDSMOBILE 2.51 

PLYMOUTH 4.58 

PONTIAC 7.68 

VOLKSWAGON 0.21 

OTHER 1.67 

TOTAL 2.76 

I I i I I 

F 

L 25 

0.62 

0.82 

TOTAL 

3.12 

26-40 

0.37 

'> 40 

0.51 

AGE/SEX 

M.  

, 10.13 1 48.34 

TOTAL 

0.49 

0.49 

26-40 

1.93 

4 2 5  

6.50 

TOTAL i 7.28 j 2 .64 

0.55 I 

7 40 

2.79 

14.00 

0.61 1 

14.53 - 

3.76 4.08 



TABLE C.7 

ESTIMATED NUMBER OF VEHICLE HANDLING RELATED ACCIDENTS I N  WASHTENAW COUNTY, 

MICHIGAN I N  1973 

BY 

AGE, SEX, LIGHT, AND WEATHER 

ALL FACTORS ACCIDENTS , 

DAY ACCIDENTS, ONLY 

NIGHT ACCIDENTS, ONLY 
b , , I 

- 

F 
TOTAL 

F 

TOTAL 

TOTAL 

2,324 

1,347 , 

TOTAL 

1,496 

AGEISEX 

M 

AGE/SEX 

M 

F 
TOTAL 

? 40 

493 

287 

AGEISEX 

M 
F 

I 4 25 26-40 ) 40 1 1  TOTAL / 

C 

996 

2,492 , 

J. I I I 

484 293 21 9 I 
I 

DRY WEATHER ACCIDENTS ,. ONLY 

1 425 26-40 ) 40 / / TCTAL [ 

3,671 

C- 25 

1,202 

683 

1,238 

WET WEATHER A C C I  DEUTS , ONLY 
AGE/ S EX 1 125 26-40 1 7 4 0  TOTAL 

780 TOTAL 

26-40 

629 

377 

) 40 

357 

C 25 

754 

TOTAL I 608 3 06 227 1,141 1 
1 ' 

26-40 

385 

678 

1,885 

576 

1,006 



TABLE C.8 

ESTIMATED NUMBER OF MILES DRIVEN I N  WASHTENAW COUNTY, MICHIGAN I N  1973 

BY 

AGE, SEX, LIGHT, AND WEATHER* 

ALL FACTORS 

TOTAL 

AGEISEX 

M 

F 

TOTAL 

DAY ONLY MILEAGE 

- 

* 

25 

346.5 

74.3 

420.8 

26-40 

505.5 

206.3 

71 1 .8  

- 
25 

240.1 

49 .0  

289.1 

NIGHT ONLY MILEAGE 

4 0 

292.2 

49.1 

26-40 

262.9 

109.0 

371.9 

AGEISEX 

M 

40 . 

353.9 

55.9 

409.8 

TOTAL 

795.2 

207.1 

DRY WEATHER ON,Y 

WET WEATHER ONLY MILEAGE 

6 * A l l  numbers a r e  i n  u n i t s  o f  a c c i d e n t s / l O  m i l e s .  

TOTAL 

1,205.9 

336.5 

1,542.4 

341.3 I /  1,002.31 

F 

TOTAL 194.2 222.6 ,123.4 

MILEAGE 

AGEISEX 

M 

F 

TOTAL 

F 

TOTAL 

2 5 . 
156,2 

40 

160.7 

31.5 

192.2 

. 

26-40 

150.6 
4 0 1 

107 .4  I 

I 

TOTAL 

534.3 

137.7 

672.0 

2 5 

216.0. - 
38.7 

254.7 

TOTAL 

674.6 
48.2 

229.4 

TOTAL 1 
414.2 

26-40 

157.6 

67.5 

225.1 

4 0 

236.3 

b 

113.9 

371 . O  

26-40 

257.1 

AGE/SEX 

M 

2 5 

181.2 

33.8 

270.1 

195.9 ---. 

870.5 



TABLE C.9 , 

ESTIMATED VEHICLE HANDLING RELATED ACCICENT RATES I N  WASHTENAW COUNTY, 

MICHIGAN I N  1973 

BY 

AGE, SEX, LIGHT, AND WEATHER* 

AGE/SEX 

M 

F 

TOTAL 

AGEISEX 

M 

F 

TOTAL 

AGE/SE)! 

M 

F 

TOTAL 

ALL FACTORS ACCIDENT RATES 

I 6 25 26-40 40  T O T A ~  

NIGHT ONLY ACCIDENT RATES 

1 L 25 I 26-40 ) 4 0  1 1  TOTAL ! 

DAY ONLY ACCIDENT RATES 

I I ,  

TOTAL 1 4.98 3.08 2.85 3.73 1 

I 
I TOTAL i 5 25 

DRY WEATHER ONLY ACCIDENT RATES 

WET WEATHER ONLY ACCIDENT RATES 

26-40 1 7 40 

AGE/SEX L 2 5  

6 * A l l  numbers are i n  u n i t s  o f  a c c i d e n t s / l O  m i l e s .  

26-40 

F 

TOTAL 

) 40 

4.46 ! 0.99 

2.65 I 0.83 

TOTAL 1 

I 

2.52 

0.84 

2.1l-J 

1.31 ! 



The technique of indirect  standardization was appl i ed t o  
the Seat t le  data. Table C.6 showed the raw accident ra tes  fo r  

the vehicle make, and the standard accident ra tes  for  each combina- 

t ion of fac tor  levels .  Table C.10 presents the standardized 

accident rates for  the various vehicle classes,  where weather and 

l i gh t  conditions are accounted fo r .  These ra tes  were cmputed by 

using Equations (7.1) and ( 7 . 2 )  of Section 7, v iz . :  

where the various r  and M data values were obtained from the s j k j 
appropriate data f i l e s .  Mi leage figures for  the various combinations 

of l i gh t  and weather conditions were estimated by assuming that  

l igh t  and weather are independent. 

The standardized accident rates fo r  each of the vehicle makes 

shown on  Table C.10 represent the best ,  estimate of accident prone- 

ness for  a part icular  vehicle that  can be obtained from available 

d a t a .  These ra tes  should be considered as a demonstration of the 

use of the indirect  standardization method, however, rather than 

as a t rue  measure of accident suscepti bi 1 i  ty. There a r e  too many 

' l imitat ions and inaccuracies in the exist ing exposure data t o  ' 

consider these rates as t ru ly  representative. Only when the 

procedures recomnended in Section 7 are followed, and substantial ly 

more data are collected,  can the resul ts  be considered meaningful . 
I n  the end, these more accurate standardized accident ra tes  would 

be used as independent variables in a regression analysis .  



T A B L E  C . 1 0  

RAW AND STANDARDIZED ACCIDENT RATES FOR 

K I N G  COUNTY I N  1 9 7 0  (RS = 2 . 7 6 )  

B U I C K  

C A D I  L L A C  

V E H I C L E  MAKE 

AMERICAN MOTORS 

CHEVROLET 1 5 , 2 2 8  

ACTUAL NUMBER 

OF ACCIDENTS 

5 7 5  

CHRYSLER 

DODGE 

FORD 

I M P E R I A L  

MERCURY 

OLDSMOBILE 

PLY MOUTH 

PONTIAC 

3 

L I N C O L N  

VOL KSWAGON I 140 

1 5 3  

OTHER 

6 * A c c i d e n t s  per 10 m i l e s  

PREDICTED NUMBER RAW ACCIDENT STANDARDIZED 

808 

ACCIDENT RATE, ~i~~ 
5 . 7 3  

OF ACCIDENTS 

2 7 7  

RATE, R[ 

5 . 5 9  



TABLE C.10 (Cont. ) 

AGE 

25 

* 

26-40 

7 40 

WEATHER 

DRY 
.. 

WET 

DRY 

WET 

DRY 

WET 

r r 

MALE 

DAY 

4.16 

3.50 

1.51 

1.35 

1.65 

1.51 

FEMALE 

NIGHT 

5.22 

4.24 

2.48 

2.37 

2.87 

2.75 

DAY 

5.86 

6.20 

3.01 

4.22 

2.40 

2.82 

NIGHT 

7.13 

7.30 

4.32 

4.09 

3.74 

4.85 



APPENDIX D 

SUPPLEMENTAL ACCIDENT REPORT FORM FOR VEHICLE HANDLING 

The a c c i d e n t  r e p o r t  fo rm g i v e n  i n  t h i s  appendix i s  e n t i t l e d  

as a  V e h i c l e  Handl ing Supplement. I t  i s  i n tended  f o r  use i n  

c o n j u n c t i o n  w i t h  t h e  C o l l i s i o n  Performance and I n j u r y  Repor t  (CPIR) 

Long Form. The Suppl ement was developed f o r  g a t h e r i  ng i n f o r m a t i  on 

which c o u l d  be used t o  i d e n t i f y  v e h i c l e  hand l ing  f a c t o r s  i n  an 

acc iden t .  I n  separa t ing  v e h i c l e  hand1 i n g  f a c t o r s  f rom an a c c i d e n t ,  

i t  i s  necessary t o  i d e n t i f y  confounding i n f l u e n c e s  which may a l s o  

be a c c i d e n t  causa t ion  f a c t o r s .  Thus, t h e  Supplement i s  d i v i d e d  

i n t o  s e c t i o n s  which encompass : 

( I  ) Environment 

( 2 )  Roadway 

( 3 )  V e h i c l e  

( 4 )  Operator  

( 5 )  Acc iden t  K inemat ics  

The Supplement i s  assembled i n  a  modular  fash ion  such t h a t  

p a r t s  ( o r  pages) can be added o r  d e l e t e d  depending upon t h e  case. 

For example, w h i l e  i t  i s  c l e a r  t h a t  t h e  Environmental  c o n d i t i o n s  

sur round ing two v e h i c l e s  i n v o l v e d  i n  an a c c i d e n t  w i l l  a lmost  always 

be t h e  same, t h e  Roadway c o n d i t i o n s  c o u l d  be e n t i r e l y  d i f f e r e n t - -  

e.g., two v e h i c l e s  approaching on separate  roads.  Therefore ,  if 

t h e r e  i s  i n t e r e s t  i n  t h e  two separate  v e h i c l e s ,  a  roadway s e c t i o n  

f o r  each would be prepared.  F u r t h e r ,  t h e  roadway s e c t i o n  i s  stream- 

l i n e d  i n  o t h e r  ways. The shou lde r  and s i g n  s e c t i o n s  a r e  s e t  up 

so as t o  be a p p l i c a b l e  t o  e i t h e r  t h e  r i g h t  o r  l e f t  shou lder  by 

d e s i g n a t i n g  which i n  t h e  a p p r o p r i a t e  b l a n k .  Two shou lder  s e c t i o n s  

would be necessary i f  bo th  r i g h t  and l e f t  shou lders  a r e  o f  i n t e r e s t .  

The ma jo r  emphasis i n  t h e  V e h i c l e  s e c t i o n  i s  on maintenance 

c o n d i t i o n  and m o d i f i c a t i o n s  f rom o r i g i n a l  equipment. The i d e n t i -  

f i c a t i o n  o f  t h e  v e h i c l e  (excep t  f o r  t i r e s )  w i l l  be g i v e n  i n  t h e  

CPIR form. Emphasizing maintenance and m o d i f i c a t i o n s  i s  n o t  f o r  



t h e  purpose o f  a s s i g n i n g  a c c i d e n t  c a u s a t i o n  t o  these  f a c t o r s .  

(Keep i n  m ind  t h a t  c a u s a t i o n  f a c t o r s  r e l a t i n g  t o  o r i g i n a l  d e s i g n  

a r e  t h e  main concern  h e r e . )  Rather ,  t h e  purpose i s  t o  i d e n t i f y  

t h e  v a r i a t i o n s  i n  maintenance and owner m o d i f i c a t i o n  so t h a t  t h e i r  

e f f e c t  on t h e  "as-new" h a n d l i n g  q u a l i t i e s  o f  t h e  v e h i c l e  can be 

assessed. I t  i s  a n t i c i p a t e d  t h a t  t h e  a c c i d e n t  d a t a  a c q u i r e d  by  

way o f  t h e  V e h i c l e  Hand1 i n g  Supplement w i l l  be used i n  c o r r e l a t i o n  

s t u d i e s  w i t h  measured hand1 i n g  d a t a  f r o m  a  s e t  o f  new v e h i c l e s .  

The v a r i a t i o n  o f  t h e  a c c i d e n t - i n v o l v e d  v e h i c l e  f r o m  i t s  measured 

s t a t u s  w i l l  t h e r e f o r e  be o f  p r ime  i n t e r e s t .  

Most  o f  t h e  m a t e r i a l  on t h e  V e h i c l e  i s  s e l f - e x p l a n a t o r y ,  

excep t  perhaps f o r  t h e  f o l l o w i n g  p o i n t s .  A separa te  page i s  p r o -  

v i d e d  f o r  r e c o r d i n g  t h e  t r e a d  p r o f i l e  o f  each i n d i v i d u a l  t i r e .  

These p r o f i l e s  a r e  t o  be o b t a i n e d  w i t h  a  c o n t o u r  gauge 1  i ke t h a t  

p i c t u r e d  i n  F i g u r e  8.11 o f  S e c t i o n  8.  

I t  i s  r a t h e r  w i d e l y  b e l i e v e d  t h a t  t h e  v e h i c l e  Opera to r  i s  

a  l a r g e  f a c t o r  i n  a c c i d e n t  c a u s a t i o n .  F u r t h e r ,  i t  has been shown 

t h a t  age and sex a r e  two d r i v e r  c h a r a c t e r i s t i c s  t h a t  seem t o  

c o r r e l a t e  w i t h  a c c i d e n t  exper ience .  The s p e c i f i c  d r i v e r  qua1 i t i e s  

t h a t  make age and sex i m p o r t a n t ,  however, have neve r  been i d e n t i f i e d  

F o r  example, i s  i t  p h y s i c a l  s t r e n g t h ,  s t a t u r e ,  men ta l  a t t i t u d e ,  

exper ience,  combinat ions  t h e r e o f ,  o r  a r e  t h e r e  o t h e r  d r i v e r  

q u a l i t i e s  wh ich  make age and sex c o r r e l a t e  w i t h  a c c i d e n t  exper ience .  

To t a k e  a n o t h e r  t a c k ,  i s  d r i v e r - v e h i c l e  ma tch ing  a  f a c t o r ?  Are 

young peop le  more i n v o l v e d  i n  a c c i d e n t s  because t h e y  d r i v e  more 

Vol  kswagens , o r  a r e  Vo1 kswagens more i n v o l  ved i n  a c c i d e n t s  because 

t h e y  a r e  d r i v e n  more by  young peop le?  Whatever t h e  case ( i f  indeed 

t h e r e  i s  a  c o n n e c t i o n ) ,  p i n p o i n t i n g  t h e  answer w i l l  r e q u i r e  as 

much s p e c i f i c  i n f o r m a t i o n  as p o s s i b l e  about  d r i v e r  c h a r a c t e r i s t i c s .  

The o p e r a t o r  i n f o r m a t i o n  r e q u i r e d  i n  t h e  Supplement i s  a g a i n  s e l f -  

e x p l a n a t o r y  and i s  des igned t o  add t o  i n f o r m a t i o n  a l r e a d y  c o l l e c t e d  

in t h e  C P I R  form. 



The f inal  three pages in the Supplement deal with Accident 

Kinematics. The emphasis in t h i s  part  i s  a careful analysis of 

skid marks. On the f ina l  page (which can be expanded to  several 

pages for  any number of skid marks) each skid mark (numbered 

se r ia l  ly according t o  the Accident Schematic) and causative t i r e  

are ident i f ied .  Space i s  a1 lo t ted  fo r  recording the coordinates 

of the skid mark curve, and fo r  denoting the angle of s t r i a t i on  

marks a t  these coordinates. Space i s  also a l lo t t ed  fo r  denoting 

the vehicle motions a n d  driver actions tha t  seemingly corre la te  with 

the skid mark information. The information i s  again supplemental 

t o  the C P I R  form with the in tent  tha t  the information would be used 

in careful ly reconstructing the accident by means of computer 

simulation. 



VEHICLE HANDLING SUPPLEMENT !;  

- 
I 

REPORT NO. -------- I 
SUPPLEMENT 1NVES.TIGATION DATE 1 1 --- 

I INVESTIGATOR CHECKER 



I . VEHICLE 

A 

! 

SKID NUMBER (40  MPH) --- 
(000)  Unknown 

SKID NUMBER GRADIENT - -- -- - -- 
- (0 .00)  Unknown 

:OAD!AY 
VEED LIMIT -- 

(00)  Unknown ', 
(99)  N / A  

I 

SPEED LIMIT TYPE 1 

I (0 )  Unknown 
(1 )  Pos t ed  
(2 )  Pos t ed  Advisory 1 ( 3 )  Prime F a c i e  
(4 )  No L imi t  
(5)  Other  

I 
ROADWAY  TYPE^ 

(0 )  Unknown 

I Rura l  
(1)  Pr imary  Road 
( 2 )  Secondary Road 1 ( 3 )  Farm-to-Market 
( 4 )  Land S e r v i c e  Road 

Urban 
(5)  Major A r t e r i a l  S t r e e t  1 ( 6 )  C o l l e c t o r  S t r e e t  
( 7 )  Loca l  S t r e e t  

Rural  /Urban 1 (8) Expressway/Freeway 
( 9 )  Other  

ANCILLARY LAN:S (Two, a t  most)  

I 

SKID NUMBER MEASIJREP.IENT METHOD 
(Two, a t  most)  

( 0 )  Unknown 
(1) None 
( 2 )  Sk id  T r a i l e r  
(3) O the r  ASTM Force  Measuring Device 
( 4 )  B r i t i s h  P o r t a b l e  T e s t e r  
( 5 )  p Meter  
( 6 )  O the r  P o r t a b l e  T e s t e r  
( 7 )  Schonfe ld  P h o t o - I n t e r p r e a t i o n  

Met hod 
( 8 )  O the r  Method 

( 9 )  N / A  

POTHOLES 1 

DENSITY (Frequency  p e r  25 f t .  of One 
Lane Width)  --- 

(000)  Unknown 
(999)  N / A  

LONGITUDINAL DINENSION OF LARGEST 
POTHOLE f t .  -- i n .  

(000)  Unknown 
(999)  N / A  

LATERAL DIMENSION OF LARGEST 
POTHOLE - f t .  - -- i n .  

(000) Unknown 
(999)  N / A  

LONGITUDINAL DIMENSION OF SMAL1,ES'T 
POTHOLE - f t .  -- i n .  

(000)  Unknown 
(999)  N / A  

LATERAL DIMENSION OF SMALLEST 
POTHOLE - f t .  -- i n .  

(000)  Unknown 
(999)  N/A 

A t t n c l ~ e d  D e s c r i p t i o n  of Terms 
153 

I 

- 

i 
! 

i 
I 
4 

I 
I 
1 I 

i 

A 

(00)  Unknown 
(01)  None 
(02) Climbing 
(03)  En t r ance  Lane 
(04)  E x i t  Lane 
(05)  Weaving, Mixing Lane 
(06)  Truck 
(07)  F ron t age  Weaving 
(08)  S e r v i c e  Road 
(09)  Runaway Lanes 
(10) Other  

r 

ROAD SURFACE TEXTURE 

(0 )  Unknown 
(1) Smooth 
( 2 )  F i n e ,  Rounded 
( 3 )  F i n e ,  G r i t t y  
(4)  Coarse ,  Rounded 
( 5 )  Coarse ,  G r i t t y  
( 6 )  Unpaved 
( 7 )  O the r  
(8) N / A  

s r  

(0) Unknown ( 2 )  No 2 ~ e e  
. ., 11) MIA 



DEFINITIONS 

Primary Road - A highway of f i r s t  importance ( i n  most s t a t e s  they form 
a des igna ted  system of main highways known a s  t h e  
S t a t e  System) 

Secondary Road - Not of primary importance (and u s u a l l y  not  considered 
a  p a r t  of t h e  s t a t e  primary system) 

Farm-to-Market - A road o u t s i d e  t h e  primary s t a t e  highway system which 
connects  farms wi th  towns o r  primary highways 

Land Serv ice  Road - A road which i s  used p r i m a r i l y  t o  g i v e  a c c e s s  t o  
land 

Major A r t e r i a l  S t r e e t  - A c l a s s  of s t r e e t  which b r i n g s  t r a f f i c  t o  and 
from t h e  expressway ( i f  any) and s e r v e s  those  
major movements of t r a f f i c  w i t h i n  o r  through 
t h e  met ropo l i t an  a r e a  n o t  served by expressways. 
Major a r t e r i a l s  i n t e r c o n n e c t  p r i n c i p a l  t r a f f i c  
sources  wi th  t h e  c i t y  and important  r u r a l  
r o u t e s  

C o l l e c t o r  S t r e e t  - Serves  i n t e r n a l  t r a f f i c  movement w i t h i n  an a r e a  of 
t h e  c i t y  and connects wi th  t h e  major a r t e r i a l  system. 
A c o l l e c t o r  does no t  handle  long through t r i p s  and i s  
no t  continuous f o r  any g r e a t  d i s t a n c e .  

Local S t r e e t  - Primary f o r  access  t o  r e s i d e n c e ,  bus iness  o r  o t h e r  
a b u t t i n g  p roper ty .  

Expressway/Freeway - A divided highway f o r  through t r a f f i c  w i t h  f u l l ,  
o r  o c c a s i o n a l l y  p a r t i a l  c o n t r o l  of access  and 
g e n e r a l l y  w i t h  grade s e p a r a t i o n s  a t  i n t e r s e c t i o n s .  



I . VEHICLE 

I ROADWAY (CONT , ) 

WASHBOARD PATTEW 

LENGTH BETWEEN PEAKS -- f t .  -- i n .  

(000) Unknown 
(999) N / A  f 

(000) Unknown 
, (999) N / A  

-- i n .  

i TOTAL LENGTH --- f t .  

(000) Unknown 
I (888) Continuous 

(999) N / A  

I MAXIMUM WIDTH -- f t .  -- i n .  

I (000) Unknown 
1 (999) N/.4 

POSITION OF MIDDLE OF PATTERN FROM 
RIGHT PAVEMENT EDGE -- f t .  -- i n .  

( 0 )  Unknown (2 )  No 
(1) Yes (3 )  N/A 

I + 
LANE /I1 (RT. LANE) 

SUPERELEVATION/ CROWN . % -- 
WIDTH -- f t .  -- i n .  

(000) Unknown 
(999) N/A  

LANE /I2 

SUPERELEVATION/CROWN . % -- 
WIDTH -- f t .  -- i n .  

(000) Unknown 
(999) N / A  

LANE 113 

SUPERELEVATION/CROWN . % -- 
WIDTH f t .  -- i n .  

(000) Unknown 
(999) N / A  

LANE 114 

SUPERELEVATIOS/CROWN . 2 -- 
WIDTH -- f t .  -- i n .  

(000) Cnknom 
(999) S/A 

MEDIAN CROSS SECTION 

(0) Unknown 
(1) No Median 
(2 )  Paved,  Raised  D i v i d e r  
(3) Paved l led ian  B a r r i e r  
( 4 )  Unpaved, F l a t  
( 5 )  Unpaved, Raised  
( 6 )  Unpaved, Depressed 
( 7 )  Other  
(81  N / A  

MEDIAN WIDTH --- f t .  -- i n .  

(000) Unknown 
(999) N / A  

HORIZONTAL ALIGNMENT 

( 0 )  Unknown 
(1) Tangent  
( 2 )  C i r c u l a r  Curve t o  L e f t  
( 3 )  C i r c u l a r  Curve t o  Rigl i t  
( 4 )  T r a n s i t i o n  Curve t o  L e f t  
( 5 )  T r a n s i t i o n  Curve t o  R i g h t  
( 6 )  Combinations of (1)  - (5 )  
( 7 )  Other  
(8 )  N / A  

CUKVATUIIE (IIAIIIUS) Y ----- i t .  $81 l.J7p0,1 
J 



. V E H I C L E  

1 VERTICAL ALIGNMENT ( T w o ,  a t  r n o s  t )  

U n k n o w n  
L e v e l  
U p g r a d e  
D o w n g r a d e  
C r e s t  of H i l l  
B o t t o m  of V a l l e y ,  S a g  
R o l l e r  C o a s t e r  
D i p  
O t h e r  

GRADE . % --- 
(00) N o n e  
( 7 7 )  U n k n o w n  
(88) V a r i a b l e  
( 99 )  N / A  

I crest  / C u r v e  T O  R I G H T  1 

P E P T H  O F  DROP -- i n .  
(00) U n k n o w n  
( 99 )  N / A  

R R  GRADE C R O S S I N G  1 

L O N G I T U D I N A L  PAVEMENT R U T T I N G  

MAP CRACKING 1 

B L E E D I N G  ASPHALT 1 

TRANSVERSE J O I N T  PUSH-UP 1 

L O N G I T U D I N A L  PAV-EMENT GROOVI'NG 



. VEHICLE 

ROADPJAY ( COrdT, > 
DIAGONAL MARKINGS MISSING AT UNDER- 
PASS, PIER, ABUTMENT, ETC. 1 - 

MARKINGS MISSING AT MEDIAN CURB 
OR ISLAND 1 - 

MARKING INSUFFICIENT TO WARN OF 
APPROACHING INTERCHAVGE EXlT 
OR ENTRANCE RAMP 1 

INADEQUATE CHANNELING OF TRAFFIC 
IN ADVANCE OF INTERSECTION 1 - 

MARKINGS NOT REFLECTORIZED 
WHERE NEEDED 1 

MARKINGS FREQUENTLY COVERED BY 
ICE, SNOW, DIRT, OR MUD, ETC. 1 

OTHER MARKING DEFICIENCIES 

(0)  Unknown ( 2 )  No 
(1) Yes (9)  N / A  

SIGHT DISTANCE 

OBSTRUCTIONS (Two, at most) -- 
-- 

(00) Unknown 
(01) None 
(02) Hillcres t 
(03) Blind Curve 
(04) Combined Cres t/Curve 
(05) Dip 
(06) Embankments 
(07) Piled Snow 
(08) Guardrail 
(09) Bridge RailIAbutment 
(10) Foliage, Trees, Natural Growth 
(11) Highway Sign 
(12) Commercial Sign 
(13) Building 
(14) Fence 
(15) Median Barrier 
(16) Other 
(99) N/A 

MINIMUM STOPPING SIGHT 
DISTANCE 9 f t .  

(0000) Unknown 
(8888) Unlimited 
(9999) N / A  1 

MINIMUlI PASSING SIGHT 
DISTANCE 9 - - -- -- f t .  

(0000) Unknom I 
(8888) Unlimited 
(9999) N/A 

ARTIFICIAL TLLUMINATION 

(0) Unknown 
(1) None 
(2) Tungsten 
(3) Florescent 
(4) Mercury Vapor 
(5) Sodium Vapor 
(6) Other 
(9) N/A (daytime) 

AVERAGE SCENE LUMINANCE 

--- ft. candles 

(000) Unknown 
(999) N/A 

; 



VEH I CLE I 

I 

ROADWAY (COFIT , ) 
ILLUMINATION DEFICIENCIES (Two a t  most) 

(0) Unknown 
(1) None 
( 2 )  Overhead I l l u m i n a t i o n  

Inadequa te  o r  Miss ing 
on High Densi ty  Curve 

(3)  High Densi ty  Curve 
I n t e r s e c t i o n  o r  
In te rchange  

( 4 )  L i g h t i n g  G l a r e  
(5) I l l u m i n a t i o n  I n t e r -  

m i t t a n t  
(6)  Other (Be S p e c i f i c )  

( 7 )  N / A  

INTERSECTION DEFICIENCIES (Three ,  a t  most)  

(0) Unknown 
(1)  None 
(2) T r a f f i c  S ign ing  
(3)  L i g h t s  
(4 )  Marking 
(5) S i g n a l s  
( 6 )  Commercial S ign ing  Confusion 
(7)  S i g h t  O b s t r u c t i o n s  
(8)  Other (Be S p e c i f i c )  

(9)  N / A  

INTERCHANGE DESIGN DEFICIENCIES' 
(Four ,  a t  most) 

Unknown 
None 
Inadequa te  Maneuvering Dis tance  
Between Success ive  E x i t s  
Inadequa te  Maneuvering Dis tance  
Between En t ry  and E x i t  Ramps 
Entry  Lane Too Shor t  f o r  Sa fe  
Merging w i t h  T r a f f i c  
E x i t  Lane Too Shor t  Requir ing Slow 
Down on Main Roadway 
Entry  Ramp Curve Not F i t t e d  t o  
Roadway 
E x i t  Ramp Curve Not F i t t e d  t o  
Roadway 
Entry  Ramp Grade Too S teep  
E x i t  Ramp Grade Too Steep 
View of  T r a f f i c  From Ent ry  
Lane Inadequa te  
E x i t  and En t ry  Ramps Too Narrow 
f o r  T r a f f i c  Volume 
Ramp Shoulders  Too Narrow 
Inadequa te  Warning Dis tance  i n  
F ron t  of I n t e r c h a n g e  Such That 
Weaving Length i s  Too Shor t  
Other 
N / A  



VEH I CLE 

ROADWAY ( COPIT, 
SHOULDER 

I SHOULDER TYPE 

. 
(0 )  Unknown 
( 1 )  No Shou lde r  I ( 2 )  No S h o u l d e r ,  Curbing 
( 3 )  Paved,  F l a t  
( 4 )  Paved,  S u p e r e l e v a t e d  1 (5) Grave l  
(6 )  Sodded Gras s  
( 7 )  Unimproved 1 (8) Other  
(9)  N / A  

1 SHOULDER WIDTH -- ft. -- i n .  

(00)  Unknown 

I 

CURB PROFILE (If P r e s e n t )  

r + 

ADJACENT SHOULDER ELEMJZNTS 

D i t c h  1 

Fence 1 

Cut S e c t i o n  1 -- 

F i l l  S e c t i o n  1 

Dra inage  C u l v e r t  1 -- 

G u a r d r a i l  1 

U t i l i t y  P o l e s  1 

T r e e s  1 

B u i l d i n g s  1 

Parked  Ca r s  1 
- 

Water  Body 1 

Impact  A t t e n u a t o r  1 - 

S i g n s  1 

O the r  

( 0 )  Unknown 
( 1 )  Yes 
( 2 )  No 
( 9 )  N / A  

J 



VEH I CLE 

ROADWAY (CONT , 

SIGN NO. 

-- 

- SHOULDER SIGNS (IN ORDER FROM ONE MILE UPSTREAM OF ACCIDENT SITE) 

ILLUSTRATIVE DRAWING 

SIGN NO. 

-- 

Possible Accident 
Causation Factor 1 - 
Message Type 2 - 
~llumfnat ion3 - 
Content/ 
Arrangement 4 - 
visibility 

Advance Warning 6 - 
Applicable Code from 
MUTCD ---- 

REMARKS 

REMARKS 

ILLUSTRATIVE DRAWING Possible Accident 
Causation Factor 1 

Message ~ ~ ~ e ' ~  

Illumination 3 - 
Content/ 
Arrangement 4 

visibility -- 
Advance warning6 

Applicable Code from 
N T C D  ---- 



SIGNING KEY 

(0)  Unknown 
(1) Yes 

(0)  Unknown 
(1) Permanent  
(2)  Manually V a r i a b l e  

(0)  Unknown 
(1) U n l i g h t e d  
(2) E x t e r n a l l y  L i g h t e d  
(3)  Luminescent  P a n e l s  

( 3 )  A u t o m a t i c a l l y  V a r i a b l e  
(4 )  O t h e r  
(5 )  N / A  

(4)  Luminous Tube Message 
(5) Othe r  
(6)  N / A  

4~~~~~~~ OR ARRANGEMENT 

( 0 )  Unknown ( 5 )  Confus ion  Caused by Too 
(1)  S i g n  Too Smal l  Many S i g n s  
( 2 )  S ign  L e t t e r s  Too Smal l  o r  (6 )  I n s u f f i c i e n t  D i f f e r e n t i a t i o n  

Too Narrow Between Major and Minor S i g n s  
(3)  S ign  Legend Components Confus ing  ( 7 )  O the r  
(4 )  S i g n  Too Wordy t o  be  Read Qu ick ly  (8) N / A  

(00)  Unknown 
(01) S i g n  Down 
(02) S i g n  F r e q u e n t l y  Obscured by 

Dirt, Snow o r  I c e  
(03) S ign  Obscured by F o l i a g e  
(04) S i g n  Obscured by Roads ide  

S t r u c t u r e  
(05) S ign  Obscured by Other  S i g n  

(0) Unknown (6  
(1)  I n a d e q u a t e  Advance Warning 

of I n t e r c h a n g e  Ahead 
( 2 )  I n a d e q u a t e  Advance Warning (7)  

o f  Curve Ahead 
(3)  I n a d e q u a t e  Advance Warning (8)  

of B r i d g e  Ahead ( 9 )  
( 4 )  I n a d e q u a t e  Advance Warning 

of  Change from Div ided  t o  
Undivided Highway 

(5)  I n a d e q u a t e  Advance Warning o f  
Change i n  Number o f  Lanes 

(06)  S i g n  Leaning  - D i f f i c u l t  
t o  Read 

(07)  S i g n  Too Low - D i f f i c u l t  
t o  Read 

(08)  S ign  Not R e f l e c t o r i z e d  
(09) S ign  Not Li.t o r  I n a d e q u a t e l y  

L igh ted  
(10) O the r  
(11) N / A  

I n a d e q u a t e  Advance Warning 
of Low Underpass  o r  
Tunnel  C l e a r a n c e  
I n a d e q u a t e  Advance Warning 
of S t e e p  Grade 
Othe r  - 
N /  A 



VM I CLE 

I FUEL TANK CAPACITY -- ga l .  

' FUEL TANK LEVEL I 
Unknown 
No F u e l  Tank 
E ~ P  t y  
0 t o  < 1 1 4  
114 t o  < 112 
112 t o  < 314 
314 t o  < F u l l  
F u l l  
N / A  

AREAS OF BODY RUST ( I f  Any) : 



VEHICLE 

ENG I FIE 
1 ENGINE DISPLACEMENT ( I f  A p p l i c a b l e )  

I --- cu. i n .  
i 

(000) Unknown 

i 

STYLE 

( 0 )  
(1 )  
(2  
( 3  
(4) 
(5  
( 6 )  
( 7 )  

Unknown 
S t r a i g h t  
v 
Opposed 
Ro ta ry  ( e .  g .  Wankle) 
T u r b i n e  
E l e c t r i c  ' 

Othe r  

 FUEL ( I f  A p p l i c a b l e )  

( 0 )  Unknown 
(1 )  None 
( 2 )  G a s o l i n e  
( 3 )  F u e l  O i l  o r  Kerosene  ( D i e s e l )  
( 4 )  Propane  
(5) O the r  E 

4 

- 

3 

FUEL FEED SYSTEM ( I f  A p p l i c a b l e )  

(0) Unknown 
( 1 )  None 
( 2 )  C a r b u r e t o r  
(3)  F u e l  I n j e c t i o n  
( 4 )  O t h e r  

(5 )  N / A  

NUMBER OF CARBURETORS ( I f  A p p l i c a b l e )  

-- 

VENTURI PER CARBURETOR 

ENGINE MODIFICATION'S - 



VEHICLE 

RECOMMENDED INFLATION PRESSURES: FRONT p s i  p s i  REAR__ -- 

(See  Next P a g e  f o r  Code) 

T I R E S  

P l y  R a t i n g  

~ o n s t r u c t i o n ~  

I n f l a t i o n  P r e s s u r e  

P u n c t u r e  ~ e ~ a i r l  

Tube i n  T u b e l e s s  
 ire' 

r \ r t r c n t l '  

IF FLAT: 

D e s c r i p t i o n  o f  
r L i n  damage (i. e. ,  
enough f o r  a i r  
l c ~ s s ) ,  i f  
a ? n l i c a b l e  

C c s c r i p t i o n  o f  
t ; r e  damage 
(! n c l u d e  t o w i n g  
damage a f t e r  
s c c i d e n t )  i f  
a n p l i c a b l e  

Tvpe o f  T i r e  
C-mage (Four ,  
a t  m o s t )  

L o c a t i o n  o f  
T i r e  ~ a r n a ~ e ~  
(Poor ,  a t  m o s t )  

R F 

- - - 

-- 

- - 

- 

R R 

-- 

-- - 

- ,  

T.F 

- - -- 

- - 

> ,R 

- - -- 

-- 

- 



1 (0) Unknown 
(1)  Yes 
(2) No 
( 3 )  N/A 

(0 )  Unknown 
(1) B i a s  
( 2 )  ~ i a s / ~ e l t e d  
(3)  R a d i a l  
(4 )  O the r  
( 5 )  N / A  

3~~~~ DAMAGE 

Unknown 
O b j e c t  Embedded 
Roughly C i r c u l a r  Hole  
L o n g i t u d i n a l  Tea r  
Tread  S e p a r a t i o n  
Broken Bead 
O the r  
N / A  

(0)  Unknown 
(1) Tread  Face  
(2)  I n n e r  S i d e w a l l  
( 3 )  Oute r  S i d e w a l l  
(4) Bead 
(5) O the r  
(6) N / A  



VEHICLE 



VEH I CLE 

TIRES (COMT,)  



VEH ICLE 



VEHICLE 

TIRES (CONT,) 



a 

VEHICLE 

PADILINING CONDITION (Three, at .most) 
- 

-- I 
I 

I 
! 

I 

I 

LF LR RF RR 
- - - - 
- - - - 
- - - - 

(00) Unknown 
(01) No Defects 
(02) No Lining Wear 
(03) Light Wear 
(04) Moderate Wear 
(05) Heavy Wear 
(06) Lining Worn Away 
(07) Scoring 
(08) Pitting 
(09) Uneven Wear 
(10) Other 

(il) N/A 

PRESENCE OF CONTAMINANTS ON PADS/LINING 

LF LR RF RR 
1 1 1 1 - - - 

TYPE OF CONTAMINANT (Two, at most) 

LF LR RF RR 

- 

(0) Unknown 
(1) None 
(2) Grease 
(3) Brake Fluid 
(4) Dust, Dirt 
(5) Water 
(6) Other 
( 7 )  N/A 

VISUAL PRESENCE OF LEAKS IN: 

WHEEL CYLINDERS 
L F LR KF RR 

1 1 1 1 - - .- -- 

MASTER CYLINDERS Front I 
1 Rear 

(0) Unknown ( 2 )  No 
(1) Yes (3) N/A 

i 

170 

BRAKES 
( GROSS MECHANICAL CONDITION AFTER 

ACCIDENT : FRONT 

REAR 
I 

(0) Unknown 
(1) Functional 1 (2) Non-Functional, Crash Damage 
(3) Non-Functional, No Crash Damage 
(4) Other 

BRAKE FLUID RESERVOIR LEVEL 

I FRONT 

REAR 

(0) Unknown 1 (1) Empty 
(2) 0 to < 114 
(3) 114 to < 112 

( (4) 112 to < 314 
(5) 314 to i Full 
(6) Full 

1 
DRUFI/ROTOR CONDITION (Three, at most) 

LR RF RR 

- - - -  i - - - -  
- - - -  

1 (00) Unknown 
(01) No Defects 
(02) No Wear 1 (03) Light Wear 

. , 

I (04) Moderate Wear 
(05) Heavy Wear 
(06) Scoring 1 i01) Pitting 
08) Uneven Wear 

- 

(09) Cracks or Checks from Over-Heating 
(10) Discoloration from Over-Heating 
(11) Runout (Warping) of Rotor 
(12) Other 

(13) N/A 

b 



. VEH I CLE 

BRAKES (CONT 
I EVIDENCE OF DEFICIENCIES I N  HYDRAULIC LINES 

1 (0)  Unknown 
(1)  No D e f e c t s  
(2)  Impact Damage 1 ( 3 )  Pre-Impact  Damage 
( 4 )  Other  

I 
( 5 )  N / A  

EVIDENCE OF OTHER DEFICIENCIES-DRUM BRAKES 
(Two, a t  most)  

I LF LR EG RR 

I - - 
i 

( 0 )  Unknown I (1)  None 
(2)  Rusty Wheel C y l i n d e r s  1 (3) Rusty Cy l inde r  P i s t o n  
(4)  Scored Cy l inde r  P i s t o n  1 (5 )  Mis s ing  Shoe Return  Sp r ing  

( ( 6 )  Other  

( 7 )  N / A  

EVIDENCE OF RECENT REBUILDIREPLACEMENT 
I LF LR RF RR 

1 1 1 1 I - -  
1 TYPE OF EVIDENCE (Three ,  a t  most)  

I LF 
LR RF RR 

(00)  Unknown 
(01)  None 
(02)  Brake F l u i d  on T i r e s  o r  Rims 

From Bleed ing  
(03)  New Pads  
(04)  Other  

4 

1 DRUM B M C S  ONLY I 
(05)  Clean  Drum I n t e r i o r  
(06) Evidence  of Machining on I n s i d e  

of Brake Drum , 

(07)  Asbes tos  Shim Under Pad o r  
Ove r s i zed  Pad 

(08)  New Shoe Return  Sp r ing  
(09)  E c c e n t r i c  Adjustment  of Shoe 

a t  Maximum P o s i t i o n  
(10)  O the r  . 

I F i r s t  Pump -- ( i n .  ) 

I Second Pump -- ( i n .  ) 

T h i r d  Pump -- ( i n . )  

(0) Unknown 
(1 )  None 
( 2 )  Firm 
( 3 )  Spongy 
( 4 )  Gradual  T r a v e l  Under Moderate  

P r e s s u r e  
(5,) Other  

IPARKING BRAKE 

(0 )  Unknown 
(1)  Not Equipped 
( 2 )  ON P o s i t i o n  
( 3 )  OFF P o s i t i o n  
( 4 )  P a r t l y  O N ,  But Not Engaged 
(5)  O the r  

(6)  N / A  

(0)  Unknown 
(1) Yes 



b 

VEH I CLE 

1 SUSPFNSIOR 
GROSS MECHANICAL C O N D I T I O N  AFTER 
ACCIDENT : 

(0) Unknown 
(1) Func t iona l  
(2) Non-Functional, Crash Damage , 
( 3 )  Non-Functional, No Crash Damage 
( 4 )  Other 

( 5 )  N/A 

SPECIFIC OBSERVATIONS: 

V i s i b l e  B a l l  J o i n t  Wear 1 

V i s i b l e  Shock Absorber Wear 1 
(Bleeding,  Excess ive  O s c i l l a t i o n )  

I Evidence of Suspension Bottoming I 
Evidence of Wheel S t r i k e s  i n  
Wheel Wells 1 

Evidence of Recent Lubr ica t ion  

Lubr ica t ion  S t i c k e r  1 - 
Date on S t i c k e r  /' ---- 
Mileage on S t i c k e r  

a 
Broken Spr ings  

Broken Tors ion Bar 

Broken Suspension Arms 1 

Descr ibe  Observat ions  

(0) Unknown (2 )  No 
(1)  Yes (9) N / A  

I TYPE OF REPLACEMENT SHOCKS 

Front  

Rear 

Unknown 
Origina1,Shocks  
Oversized 
Air Shocks 
Heavy Duty 
Load Leve le r s  
No Shocks P r e s e n t  
Other 

I MODIFICATIONS BY OlJNER (Three,  a t  most) 

Unknown 
None 
Raised Front  
Lowered Front 
Raised Rear 
Lowered Rear 
Rubber Helper Spr ings  
Shackles ,  Blocks,  Trac t ion  
Bars ,  e t .  
Other 



VEHICLE 

I STEERING 
I GROSS MECHANICAL CONDITION AFTER 

ACCIDENT : I 
(0) Unknown 
(1)  F u n c t i o n a l  
(2 )  Non-Functional, Crash Damage 
(3)  Non-Functional, No Crash Damage 
(4 )  Other 

SPECIFIC OBSERVATIONS: 

V i s i b l e  Linkage J o i n t  Wear 1 

Bent o r  Broken Linkage Elements 

Evidence of Improper 
Toe I n  

C a s t e r  1 

Camber 

Presence  of F ron t  Wheel 
Balance Weights 

P resence  of Rear Wheel 
Balance Weights 

Evidence of S t e e r i n g  System 
Binding 

Presence  of Loose Wheel 
Lug Nuts 

Worn o r  Loose Wheel Bear ings  1 

Evidence of Inadequa te  Wheel 
Bear ing L u b r i c a t i o n  1 

Evidence of Recent Repair  Work 

1 (0) Unknown 

I F  POWER ASSIST: 

RESERVOIR LEVEL 

Unknown 
E ~ P  t Y  
0 t o  < 1 / 4  
114 t o  < 1 / 2  
1 / 2  t o  < 3/4  
314 t o  < F u l l  
F u l l  
N /  A 

BELT INTEGRITY (Two, a t  most) - 3 - 
(0 )  Unknown 
(1)  I n t a c t  
(2)  A l l  Impact Damage 
(3)  Pre-Impact Rupture o r  Sever 
(4)  Pre-Impact S l i p p a g e  
(5)  Heavy Wear 
( 6 )  Cracking 
(7) Other  

I STEERING IrVEEL DIAMETER -- ( i n . )  

(00) Unknown 
(99) N / A  

FREEPLAY AT PERIMETER OF STEERING 
WHEEL --  ( i n .  ) 

(00) Unknown 
(99) N / A  

ENGINE RUNNING FOR FREEPLAY 
MEASUREMENT 1 - 
MODIFICATION OF STEERING WHEEL BY 
OWNER (Three ,  a t  most)  -3 -' - 

(0)  Unknown 
(1)  None 
(2)  Non-OE S t e e r i n g  Wheel 
(3 )  Wheel Knobs 

I (4)  R i m  Covering 
(5 )  Other  I 



VEHICLE 
r - 

DRIVE TRAIP! 
1 GROSS MECHANICAL CONDITION AFTER 

ACCIDENT 

I (0) Unknown 
(1) Functional 
(2) Non-Functional, Crash Damage 
(3) Non-Functional, No Crash Damage 
(4) Other 

1 (5) N/A 

SPECIFIC OBSERVATIONS: 

I Visible Transmission Leakage 1 

Visible Differential Leakage 1 

I Visible Drive Shaft Universal 
Joint Wear: 

Fore/Af t Play 1 

I Lateral Play 1 

Non-Slip Differential 1 

I IF AUTOMATIC: 
I Reservoir Level 

I (0) Unknown 
(1) Empty 
(2) 0 to < 114 
(3) 114 to < 112 
(4) 112 to < 314 
(5) 3/4 to < Full 
(6) Full 1 (7 )  N/A 

I TRANSMISSION SELECTOR POSITION 
' (0) Unknown 

(1) Neutral 1 (2) Drive 
1 (3) Drive L1 

(4) Drive L2 
(5) Reverse 
(6) Park 
(7) Other 

(8) N / A  

Number of Forward Gear Shift 
Positions 

Shift Lever Position 

(00) Unknown 
(01) Neutral 
(02) First - 
(03) Second 
(04) Third 
(05) Fourth 
(06) Fifth 
(07) Reverse 
(08) Overdrive 
(09) Other 

(10) N / A  

(0) Unknown ( 2 )  No 
(1) Yes (3) N/A 

b 



' I  8 

VEH I CLE 
b + 

VISIBILITY 
I TINTED WINDSHIELD 1 - 

TINTED SIDE GLASS 1 

1 WINDSHIELD CLEAN 1 

APPROXIMATE WINDOW AREA OBSCURED t 

BY STICKERS: 

F r o n t  s q .  i n .  
Rear s q .  i n .  I Right  S i d e  - -  s q o  i n .  
L e f t  S i d e  - - -. s q ,  i n .  

(000) Unknown 1 (999) N / A  , 

I APPROXIMATE % OF WINDOW AREA OBSCURED 
BY FROST CONDENSATION: 

Front  - - s q .  i n .  
Rear - - s q .  i n .  I Right  S i d e  - - s q .  i n .  1 L e f t  S i d e  - - s q .  i n .  

1 (000) Unknown 

I (999) N / A  

WINDSHIELD WIPER SWITCH POSlTION - 
(0 )  Unknown 
(1)  Not Equipped 
( 2 )  On 

* 

(3 )  Off 
( 4 )  Not Working 
(5)  Other  
(6)  N / A  

LEFT WIPER: 

Wiper P r e s e n t  1 

A n t i - L i f t  F o i l  P r e s e n t  1 

Blade Scor ing  Windshield 1 

Cond i t ion  (Two, a t  most)  2 

I 2 

(0)  Unknown 
(1) No D e f e c t s  
(2 )  Rubber Blade  Worn 
(3 )  Rubber Blade Hard o r  Cracked 
( 4 )  Rubber Blade Miss ing  
(5)  Other  

(6 )  N/A 

R I G H T  WIPER: 

Wiper P r e s e n t  1 - 
A n t i - L i f t  F o i l  P r e s e n t  1 - 
Blade  S c o r i n g  Windshield 1 -- 
Cond i t ion  (Two, a t  most)  2 

2 - 

MIRROR EQUIPNENT 

I n t e r n a l  1 

Day/Night F e a t u r e  1 

L e f t  E x t e r i o r  1 

R igh t  E x t e r i o r  1 

E x t e r i o r  M i r r o r  Ex tens ions  

R igh t  1 - 
L e f t  1 - 

HEADLAMPS : 

Righ t  1 

L e f t  1 

I F  ON - 
(0) Unknown 
( 1 )  High Beam 
( 2 )  Low Beam 
(3)  N / A  

LENSE CONDITION 

Righ t  3 

L e f t  3 

(0 )  Unknown 
(1 )  Clean 
( 2 )  D i r t y  
(3) P a r t l y  Obscured 
( 4 )  Broken 
(5) Not P r e s e n t  
(6 )  Other  

( 7 )  N / A  

( 0 )  Unknown (2 )  No 
(1 )  Yes ( 3 )  N / A  

A 



VEH I CLE 

I V I S I B I l  I T Y  (COIIT. I I TAIL LAMPS: I 
I R i g h t  

L e f t  

I LENSE CONDITION 

, R i g h t  

I L e f t  

FRONT PARKING LIGHTS 

I R i g h t  

I  eft 1 

( LENSE CONDITION 

R i g h t  

I L e f t  

REAR BRAKE LIGHTS 

I R i g h t  

L e f t  

(0) Unknown i (1) Working 
( 2 )  Not Working 
(3) Not Equipped 
( 4 )  O t h e r  
(5) N I A  

LENSE CONDITION 

I R i g h t  3 - 
L e f t  3 

I - 
SIDE REFLECTORS 





* VEHICLE 

HEATER/DEFROSTER/AI R CONDITI ON1 NG ' SYSTEflS 
I GROSS CONDITION AFTER ACCIDENT: I 
i 

Windshield Defroster - I 
Rear Window Defroster 1 

I Air conditioner 

- 

- 

(0) Unknown 
( (1) Functional 

(2) Non-Functional, Crash Damage 
(3) Non-Functional, No Crash'Damage 1 (4) Not Equipped 
(5) Other 

I 
SWITCH POSITION: I 
Heater 

1 Windshield Defroster 

Rear Window Defroster 

Air Conditioner 

+ 
1 FAN POSITION: 

Heater - 
Windshield Defroster - 
Rear Window Defroster - 
Air Conditioner - 
(0) Unknown 
(1) No Separate Fan Switch 
(2) Low 
(3) Medium 
(4) High 
(5) Maximum 
'(6) Other 
( 7 )  N/A 

1 

OTHER ACCESSORIES 

Radio 1 - 
Tape Deck 1 - 

(0) Unknown 
(1) On 
(2) Off 
( 3 )  N/A 

- 



4 
. 

I 

. 
VEHICLE 

, 

C 

JPERATOR 
REACH (ARMPIT TO FINGERTIP) 

-- i n .  

ELBOW TO  FINGERTIP^ -- i n .  

IN  SEAM^ --  i n .  

1 KNEE To  HEEL^ --  i n ,  

I GRIP  STRENGTH^ Kg. --- 
I 

I PEDAL FORCE  STRENGTH^ --- l b .  

REACTION TIME: 

I --- set. 

Binary  ~ e c i s i o n ~  --- sec. 

I 
(0)  Unknown 
(1) 20120 Both Eyes Unco r r ec t ed  I (2 )  20120 Both Eyes C o r r e c t e d  
(3)  Near S i g h t e d ,  One Eye 
(4 )  Near S i g h t e d ,  Both Eyes 
(5 )  Far  S i g h t e d ,  One Eye 1 (6)  F a r  S i g h t e d ,  Both Eyes 
(7 )  Other  

I 
( 8 )  N / A  

I CORRECTIVE LENSES WORN 1 

I (0 )  Unknown (2)  No 
(1) Yes (3 )  N / A  

(00) Unknown 1 (99)  N / A  

(000)  Unknown 1 (999)  N / A  

I 

- 

HOURS SINCE LAST MEAL* --  

HOURS SINCE LAST SLEEP? --  
HOURS SLEPT PREVIOUS 
NIGH TI DAY^ --  

I 
r 

1 
. 

EDUCATION LEVEL ATTAINED 

(00)  Unknown 
(01) No Formal E d u c a t i o n  
(02)  8 Yea r s  o r  L e s s  
(03)  > 8 Yr., But 12  Yr. 
(04)  High School  Diploma o r  E q u i v a l e n t  
(05)  J r .  C o l l e g e ,  T rade  School 

Degree ,  o r  E q u i v a l e n t  
(06)  B a c h e l o r ' s  Degree o r  E q u i v a l e n t  
(07)  M a s t e r ' s ,  D o c t o r ' s ,  o r  O the r  

P r o f e s s i o n a l  Degree 
(08)  P r e s e n t l y  E n r o l l e d  i n  

High School  
(09)  P r e s e n t l y  E n r o l l e d  i n  C o l l e g e  

. (10)  Other  

(11)  N / A  

DRIVER'S LICENSE TYPE (Th ree ,  a t  most)  

-- 

(0)  Unknown 
(1) Automobile  O p e r a t o r  
( 2 )  Cycle  
(3) Chauffeur  
( 4 )  L e a r n e r ' s  P e r m i t  
(5)  O the r  S p e c i a l  R e s t r i c t i v e  P e r m i t  
( 6 )  No L i c e n s e  
( 7 )  O the r  

(8 )  N / A  

f : 
1 
! 
i 
j 
1 I 

, 4 '  

. . . . 
t 

k 

\ 

1 

j 

! 

i 
! 

A 



I (14) N / A  

LICENSE RESTRICTIONS (Three ,  a t  most)  

. 
VEH I CLE I I 

- 
Unknown 
No R e s t r i c t i o n  
C o r r e c t i v e  Lenses 
Mechanical Aid ' ' ' 

P r o s t h e t i c  Aid 
Automatic Transmiss ion 
OSR Mir ro r  
Limit  Drive  
Other 
N /  A 

( NUMBER OF YEARS D R I V I N G  -- 

r 
4 

3PERATOR (COliT, ) 
LICENSE STATUS (Three ,  a t  most)  - 

- 
- 

(00) Unknown 
(01) V a l i d ,  R e s t r i c t i o n  Compliance 

Unknown 
1 (02) V a l i d ,  Compliance w i t h  R e s t r i c t i o n s ,  

o r  No R e s t r i c t i o n s  ( (03) V a l i d ,  Non-Compliance w i t h  
R e s t r i c t i o n s  I 

(04) Expired (Not Renewed) 
( (05) Suspended (Reason Unknown) 

(06) Suspended (Dr ive r  V i o l a t i o n )  
(07) Suspended (by F i n a n c i a l  

R e s p o n s i b i l i t y  Laws) 1 (08) Revoked 
(09) Never Had a License  
(10) Under Age, So L icense  

I (11) Val id  (This  S t a t e )  But Suspended1 
Revoked Elsewhere 

(12) No L icense ,  Reason Unknown 
( (13) Other 

1 

YEARLY MILEAGE EXPOSURE (ESTIMATE) : 

Urban 5 - - -  
R u r a l  - -5- - - 

(00000) Unknown 
(99999) N / A  

CITY OF PRIMARY EXPOSURE, I F  APPLICABLE 

3 

C i t y  , S t a t e  

OWNER OF VEHICLE - 
(0 )  Unknown 
(1 )  Veh ic le  Dr ive r  
( 2 )  Passenger  - R e l a t i v e  
(3) Passenger  - Friend 
(4 )  R e l a t i v e  - Not Passenger  
(5 )  F r i end  - Not Passenger  
(6 )  Company o r  Business  Veh ic le  
( 7 )  P u b l i c  o r  P o l i c e  Veh ic le  
(8) Rented Veh ic le  
(9) Other 

MONTHS DRIVISG VEHICLE 

- 

(000) Unknown 
(999) N / A  

I 

I 
5 

I 
i 

1 $ 

1 
' I  

j 
1 
? 

- 

( TOTAL MILES OF EXPOSURE I N  VEHICLE 

(00) Unknown 
(99) N / A  

- - ' - - 
(000000) Unknown 
(999999) N / A  

PROXIMITY OF A C C I D E N T  TO TRIP O R I G I N  

m i .  - -  
(000) Unknown 
(999) N / A  

ESTIMATED ELAPSED TIME FROM TRIP O R I G I N  
UNTIL ACCIDENT 

-- min . h r *  - - 
(0000) Unknown 
(9999) N / A  

i 
I 

I 

I 



. 
VEH I CLE 

) OPERATOR ( C O N T , )  
[ PLANNED LENGTH OF TRIP: 

I Time Pe r iod  h r  . -- min . -- 
I 

(0000) Unknown 1 (9999) N / A  

Di.s t a n c e  m i .  --- 
1 (000) Unknown 

(999) N / A  

[ PURPOSE OF TRIP - .Y I 

RELATION OF OPERATOR TO PASSENGERS I I Passenger  01  - 

(0)  Unknown I (1)  Immedciate Family 
( 2 )  ~ e l a t $ d ,  Not Immediate Family 
(3) F r i e n d  1 ( 4 )  No R e l a t i o n  o r  F r i e n d s h i p  
(5) Other  



ACCIOENT SCHEMATIC 
CASE VEHICLE (A) : ACCIDENT DESCRIPTION: 

OTHER VEHICLE (B)  : 
-- 

THIRD VEHICLE (c): 0 -- 
N O R T H  

1. Draw i n  and l a b e l  skid marks s e r i a l l y  

2 .  Use road s t a t i o n  and road edge a s  coordinate system 



ACCIDENT KINEMATICS 

Number of Separate Skid Marks: Pre-Crash Post-Crash 

Description of Reference Point (R.P.) for Skid Mark Coordinates 

CLASS OF VEHICLE MOTION 

Unknown 
Deceleration, Wheels-Locked Skid 
Yawing Skid 
Acceleration Skid 
Yawing and Deceleration Skid 
Yawing and Acceleration Skid 
Out-of-Control Spin-Out 
Out-of-Control Plow-Out 
Other 
N/A 

PROBABLE DRIVER ACTION - 
Unknown 
None 
Cornering 
Braking 
Accelerating 
Cornering and Braking 
Cornering and Accelerating 
Out-of-Control 
Other 
N/A 



SKID MARK COORD I NATES 

Skid Mark Number Causative T i r e  

Skid Mark Coor- 
Road S t a t i o n  d i n a t e  (with S t r i a t i o n  l ~ l a s s  of lprobable  
(with Respect Respect t o  Mark Angle Vehic le  Driver 
t o  R .P . )  Road Edge) ( i f  p resen t )  Motion Action 

'see Cue Codes, P rev ious  Page  

184 



APPENDIX E 

SUPPLEMENTAL DATA ON RELATIONSHIPS BETWEEN VEHICLE HANDLING 
PARAMETERS (AND INDICES) AND ACCIDENT DESCRIPTORS 

The i n f o r m a t i o n  con ta ined  i n  t h i s  appendix c o n s i s t s  o f  p l o t s  

o f  v e h i c l e  hand l i ng  parameter and i ndex  va lues  as a  f u n c t i o n  o f  

acc iden t  f requenc ies .  The p l o t s  a re  supplemental t o  those g i v e n  

i n  Sec t i on  7.3. U n l i k e  those i n  S e c t i o n  7 .3 ,  however, t h e  p l o t s '  

p resented here show no c o n s i s t e n t  t r e n d s  between i n c r e a s i n g  

va lues  o f  v e h i c l e  hand l i ng  parameters (and i n d i c e s )  and a c c i d e n t  

exper ience.  The purpose o f  i n c l u d i n g  t h e  p l o t s  here  i s  f o r  

completeness i n  showing b o t h  p o s i t i v e  and n e g a t i v e  r e s u l t s .  

The s t a t i s t i c s  shown rep resen t  t h a t  percentage o f  acc iden ts  

o f  a  p a r t i c u l a r  t ype  as compared t o  t h e  t o t a l  number o f  acc iden ts  

o c c u r r i n g  f o r  v e h i c l e s  w i t h  a p a r t i c u l a r  parameter  o r  i ndex  

va lue .  Again i t  shou ld  be cau t i oned  t h a t  w i t h  e x i s t i n g  data ,  and 

hence t h e  a n a l y s i s  1  i m i t a t i o n s  t h a t  a r i s e  there f rom,  n e i t h e r  t h e  

e x i s t e n c e  no r  l a c k  o f  an apparent  r e l a t i o n s h i p  can be cons idered 

as a  d e f i n i t i v e  f i n d i n g .  

For  t h e  v a r i o u s  v e h i c l e  hand1 i n g  parameters and i n d i c e s  , 
one s e t  o f  p l o t s  i s  grouped accord ing  t o  acc iden ts  o c c u r r i n g  on 

curves,  under wet  c o n d i t i o n s ,  on curves under wet c o n d i t i o n s ,  and 

those i n v o l v i n g  sk idd ing .  These a r e  termed s e t  No. 1 d e s c r i p t o r s .  

Another s e t  o f  p l o t s  i s  grouped acco rd ing  t o  acc iden ts  i n v o l v i n g  

r o l l o v e r ,  avoidance maneuvers, female d r i v e r s ,  and v e h i c l e s  w i t h  

more than one occupant. These a r e  termed s e t  No. 2 d e s c r i p t o r s .  

A complete l i s t  o f  t h e  p l o t s  i s  g i ven  i n  Tab le  E.1. 



Table E . 1  

Figure 

E. 1 
E .  2 

E.3 

Ti t le  

Overall Height vs. Set No. 1 Descriptors 

Overall Height vs. Set No. 2 Descriptors 

Manufacturer's Specified Front Ti re Pressure 
vs. Set No. 1 Descriptors 

Manufacturer's Specified Front Tire Pressure 
vs. Set No. 2 Descriptors 
Manufacturer's Specified Rear Ti re Pressure 
vs. Set No. 1 Descriptors 
Manufacturer's Specified Rear Ti re Pressure 
vs. Set No. 2 Descriptors 
Percent Braking Power in Front Wheels vs. 
Set No. 1 Descriptors 
Percent Braking Power in Front Wheels vs. 
Set No. 2 Descriptors 

Brake Line Pressure @ 100 1 b Pedal Force vs. 
Set No. 1 Descriptors 

Brake Line Pressure @ 100 1 b  Pedal Force vs. 
Set No. 2 Descriptors 

Overall Manual Steering Gear Ratio vs. Set No. 1 
Descriptors 

Overall Manual Steering Gear Ratio vs. Set No. 2 
Descriptors 

Overall Power Steering Gear Ratio vs. Set No. 1 
Descri ptors 
Overall Power Steering Gear Ratio vs. Set No. 2 
Descriptors 

Side Window Glass 'Area vs. Set No. 1 Descriptors 
Side Window Glass Area vs. Set No. 2 Descriptors 

Percent Front Passenger Load on Front Axle vs. 
Set No. 1 Descriptors 
Percent Front Passenger Load on Front Axle vs. 
Set No. 2 Descriptors 
Percent Rear Passenger Load on Front Axle vs. 
Set No. 1 Descriptors 
Percent Rear Passenger Load on Front Axle vs. 
Set No. 2 Descriptors 



' Tab le  E. l  (Con t . )  

F i g u r e  

E.21 

E.22 

E. 23 

E.24 

E.25 

E.26 

E.27 

T i t l e  

Non-Dimensional I, vs. Set  No. 1  D e s c r i p t o r s  

Non-Dimensional I,  vs. S e t  No. 2 D e s c r i p t o r s  

Weight  D i s t r i b u t i o n  vs .  S e t  No. 1  D e s c r i p t o r s  

Weight  D i s t r i b u t i o n  vs. S e t  No. 2 D e s c r i p t o r s  

Brake Torque Imbalance vs.  S e t  No. 1  D e s c r i p t o r s  

Brake Torque Imbalance vs .  S e t  No. 2 D e s c r i p t o r s  

Zero Speed Pa th  Curva tu re  Gain vs. Se t  No. 1 
D e s c r i p t o r s  

Zero Speed Path  Curva tu re  Gain vs.  Set  No. 2 
D e s c r i p t o r s  

S t a t i c  Marg in  - Empty vs.  S e t  No. 1  D e s c r i p t o r s  

S t a t i c  Marg in  - Empty vs. S e t  No. 2 D e s c r i p t o r s  

R o l l  Compliance - Empty vs. Set  No. 1 D e s c r i p t o r s  

R o l l  Compliance - Empty vs .  S e t  No. 2 D e s c r i p t o r s  

R o l l  Compliance - Loaded vs.  Set  No. 1 D e s c r i p t o r s  

R o l l  Compliance - Loaded vs .  Set  No. 2 D e s c r i p t o r s  

S t e e r i n g  S e n s i t i v i t y  - Loaded vs .  S e t  No. 1  
D e s c r i p t o r s  

S t e e r i n g  S e n s i t i v i t y  - Loaded vs.  Se t  No. 2 
D e s c r i p t o r s  

Yaw S e n s i t i v i t y  - Empty vs.  Set  No. 1 D e s c r i p t o r s  

Yaw S e n s i t i v i t y  - Empty vs .  Se t  No. 2 D e s c r i p t o r s  

Yaw S e n s i t i v i t y  - Loaded vs .  Se t  No. 1 D e s c r i p t o r s  

Yaw S e n s i t i v i t y  - Loaded vs.  Se t  No. 2 D e s c r i p t o r s  

C h a r a c t e r i s t i c  Speed - Empty vs .  Se t  No. 1  D e s c r i p t o r s  

C h a r a c t e r i s t i c  Speed - Empty vs .  Se t  No. 2 D e s c r i p t o r s  

C h a r a c t e r i s t i c  Speed - Loaded vs.  S e t  No. 1 D e s c r i p t o r s  

C h a r a c t e r i s t i c  Speed - Loaded vs .  S e t  No. 2 D e s c r i p t o r s  

T o t a l  Unders tee r  - Empty vs .  Set  No. 1 D e s c r i p t o r s  

T o t a l  Unders teer  - Empty vs.  Set  No. 2 D e s c r i p t o r s  

T o t a l  Unders tee r  - Loaded vs.  Se t  No. 1 D e s c r i p t o r s  

T o t a l  Unders tee r  - Loaded vs.  Se t  No. 2 D e s c r i p t o r s  



Table E.1 (Con t . )  

Figure 

E.49 

E.50 

E. 51 

E. 52 

E.53 

E.54 

E. 55 

E. 56 

E.57 

E.58 

Title 

Acceleration Time, 0-60 mph vs. Set No. 1 Descriptors 

Acceleration Time, 0-60 mph vs. Set No. 2 Descriptors 

Acceleration Time, Quarter Mile vs. Set No. 1 Descriptors 

Acceleration Time, Quarter Mile vs. Set No. 2 Descriptors 

Speed a t  End of Quarter Mile vs. Set No. 1 Descriptors 

Speed a t  End of Quarter Mile vs. Set No. 2 Descriptors 

Stopping Distance From 30 mph vs. Set No. 1 Descriptors 

Stopping Distance From 30 mph vs. Set No. 2 Descriptors 

Stopping Distance From 60 rnph vs. Set No. 1 Descriptors 

Stopping Distance From 60 mph vs. Set No. 2 Descriptors 



O v e r a l l  H e i g h t  

V S  . 
Acc iden ts  I n v o l v i n g  : Curved Roads 0 

Wet Roads A 

Wet, Curved Roads @ 

S k i d d i n g  I 

O v e r a l l  H e i g h t ,  i n .  

F i g u r e  E . l  

189 



Overall  Height 

vs. 

Accidents Involving: Rollover V 

Avoidance Maneuvers 

Female D r i v e r s  A 

More Than One Occupant 0 60 - 
VI 
VI 
f'3 
F 

0 

s 
? 50-  . r- 
CY 

a 
C 
C 

VI 
C, 

5 40- 
-0 
a,- 

U 
U 
a 
r- 
rrJ 
C1 
0 

30- rc 
0 

C, 
c L 
aJ 
U 
L 
aJ 
a 

20- 

10- 

t l  

0 

48.9 

b 

A 
3 

0 u 0 0 0 

I I I I I 
47.0- 49.0- 51 .O-  53.0- 55.0- 57.0- 59.0- 

I 
50.9 52.9 54.9 56.9 58.9 60.9 

Overall  Height ,  i n .  
Figure  E.2 
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M a n u f a c t u r e r ' s  S p e c i f i e d  
F r o n t  T i  r e  Pressure 

V S  . 
Acc iden ts  I n v o l v i n g :  Curved Roads 0 

Wet Roads A 

Wet, Curved Roads @ 

S k i d d i n g  fa 

60 - 

50 - 
vr 
vl 
a 
? 

U 

s 
aJ 
.,' 40 - 
a 
a 
C 

at- 

vr 
C, 
s 

30- 
'P 

U 
U I < 
F 

a 
C, 
0 
t- 

rc 20- 
0 

C, 
r 
aJ 
U 
L 
a, 
n 

10-4, 

0 

20- 
2 1  

u 

(> 

I I I I m 
0 0 0 

0 
0 0 

9 a 9 a 9 Q 

I I I 
22- 24- 26- 

I 
28- 

2 3 2 5 27 2 9 3 1  33 
T i r e  Pressure ,  p s i g  

F i g u r e  E.3 
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M a n u f a c t u r e r ' s  S p e c i f i e d  
F r o n t  T i  r e  Pressure  

V S .  

Acc iden ts  I n v o l  v i  ng : Roll ove r  

Avoidance Maneuvers 

Female D r i v e r s  A 

60 -, 

VI 50 - 
V) 
a 
F 
U 

C 
aJ > 
.I- 

0 

a 40 - #  

c 
.r 

VI 
C, 
C 
aJ 
w LIL 
.I- 

8 3 0 -  
4: 
? 

a 
C, 
0 
I- 

ce- 
0 

+J 20-  
C 
aJ 
U 
L 0 
aJ 
a 

10-  

More Than One Occupant 

0 

A 

A A 

T i r e  Pressure ,  p s i g  
F i g u r e  E.4 
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9 

0 

0 tJ 0 
r 0 

v v v v v v 
20- 24 - J6 - 0 - 2 - 
2 1 23 2 5 2 7 2 9 3 1 33 



Manufacturer's Specified 
Rear Tire Pressure 

Accidents Invoi vi ng : Curved Roads 0 

Wet Roads A 

Wet, Curved Roads @ 

Skidding 88 

60 - 

50 

vr 
vr 
a 
F 
0 

s 
$ 4 0 -  
'F  

a L 

a 
s 
.I- 

V] 
c, 

30-  
-0 
.I- 

U 
U 
4: 
F 

a 
t' 

1-" 20- 
'I- 
0 

t' 
G 
aJ 
U 

h 

L 
aJ II 131 
n 0 I 0 B 

10 0 0 0 
0 

0 
I 0 @ 0 

0 Ir 

2 o- a- A- 216 - 2b - 3b- 3b- 
2 1 2 3 2 5 2 7 2 9 3 1 3 3 

Tire Pressure, psig 
Figilre E.  5 
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Manufacturer's' Specified 
Rear Tire Pressure 

V S .  

Accidents Involving: Rollover 

Avoi dance Maneuvers 0 

female Drivers 13 

More T h a n  One Occupant @ 

2 1 2 3 2 5 2 7 2 9 3 1 3 3 
Tire Pressure, psig 

Figure E.6  
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Percent B rak ing  Power i n  
F ron t  Wheels 

V S .  

Accidents I n v o l v i n g  : Curved Roads 0 

Wet Roads 

Wet, Curved Roads @ 

Sk idd ing  a 
60 -. 

w 50 - 
vl 
m 
F 
0 

c 
al > 
.r 
a 
a 40- 
6 
.r 

w 
C, f 
s 
al 
-0 
' C 

0 
u 30- 
Q 
F 

a 
C, 
0 
I-- 

4- 
0 

* 20- 
c 
al 
U 
L I 
Q, 
tl 

(> 
10- 

0 
C- 
55 

L 

I 

I 
0 

56- 54- 65 - 6k - 68- 7 \  - 
58 6 1 6 4 6 7 7 0 7 5 

Percent Brak ing Power i n  F r o n t  Wheels 
F i g u r e  E.7 

195 



Percent Braking Power in Front Wheels 
V S .  

Accidents Involving: Roll over V 

Avoidance 
1,Ianeuvers - 

Female Drivers A 

60 :- 

l~ 50 - 
lA 
5 
C 

U 

s 
aJ 
> 
'7 

0 

5 40- 
c 
.r 

lA 
C, 
s 
aJ 
u 
st- 

30- 
Q 
r 
5 
C, 
0 
I- 

'4- 
0 

C, 
20 - 

c 
aJ 
U 
L 
Q, 
n. 

10- 

[ 

0 
C 
5 

More Than One 
.Occupant 0 

(> 

A A A 
A 

18 0 0 
0 

I I I I 1 1 - 56- 59- 62- 65- 68- 71 - 
5 5 8 6 1 6 4 67 70 7 5 

Percent Braking Power in Front Wheels 
Figure E.8 
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Brake L i n e  Pressure 
8 100 l b  Pedal Force 

V S .  

Acc idents  I n v o l v i n g :  Curved Roads 0 

Wet Roads A 

Wet, Curved Roads 0 

Sk idd ing  6 

6 0 

V) 
5 0 

V) 
rCI 
7 

0 

c 
a, 
> 

.I- 

40 a 
c 
-7 

tn 
C, 
s 
4, 
-a 
'5 30 
U 
=z 
r 
a 
C, 
0 
I- 

4- 

O .20 
C, 
t: 
a, 
0 
L 
a, 
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I 

lo-) 

4 

0 

6 I 
0 I 8 0 0 

0 
0 

D 9 0 
a 0 

1 I I 
50.0- 

1 1 
65.0- 80.0- 9:. 0- 110.0- 125.0- 140.0- 

64.9 79.9 94.9 109.9 124.9 139.9 154.9 
Brake L i n e  Pressure,  p s i  

F i g u r e  E.9 
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Brake Line Pressure 
@ 100 1 b Pedal Force 

Accidents Involving : Rol lover V 

Avoidance Maneuvers 0 

Female Drivers h 

More Than One Occupant 0 

64.9 79.9 94.9 109.9 124.9 139.9 154.9 
Brake Line Pressure, p s i  

Figure E.10 
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O v e r a l l  Manual S t e e r i n g  
Gear R a t i o  

V S .  

Acc iden ts  I n v o l v i  ng: Curved Roads 0 

Wet Roads A 
L 

Wet, Curved Roads a 
S k i d d i n g  I 

19.99 22.49 24.99 27 - 4 9  29.99 32 -49  34.99 
S t e e r i n g  Gear Ra t io ,  deg/deg 

F i g u r e  E . l l  
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Overall Manual Steering 
Gear Ratio 

VS. 

Accidents Involvi ng:  Rol lover 

Avoidance Maneuvers 

I Female Drivers A 

More Than  One Occupant 0 

60, 

50- 

In 
V) 
a 
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r 40, 
aJ 
> 
.r 
a 
fu 
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Figure E.12 
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, 

D 0 0 '  0 

I I 
17.50- 26. 00- 

I I 
22.50- 25.00- 27.50- 30.00- 32.50- 

I 

19.99 22.49 24.99 27.49 29.99 32.49 34.99 
Steering Gear Ratio deg/deg 



Overall Power S t e e r i n g  
Gear R a t i o  

80 - 

70 - 

60 - 

V) 
V) 
(EI 
F 

50 - 
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Q) > 
.I- 

0 
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C 

I 
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V S .  

0 

Accidents  I n v o l v i  ng : Curved Roads 0 

0 

. Wet Roads A 

14.01- 16! 01 - 17101- 18.01- 19!01- 20! 01 - 211.01 - 22! 01 - 
16.00 17.00 18.00 19.00 20.00 21 .OO 22 - 0 0  24.06 

S t e e r i n g  Gear R a t i o  deg/deg 
F i g u r e  E.13 
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Female D r i v e r s  A 

More Than One O c c u p a n t  El 



Stopping Dis tance f rom 30 mph 

V S .  

AccS dents I n v o l  v i  ng : Curved Roads 0 

Wet Roads A 

Wet, Curved Roads 

S k i d d i n g  I 

24 2 9 3 4 39 44 
Stopp ing Dis tance,  f t  . 

F i g u r e  E .55  
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Stopp ing D is tance  f r o m  30 mph 

V S .  
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24 

Acc iden ts  I n v o l v i n g :  R o l l o v e r  V 

I Avoidance Maneuvers 

Female D r i v e r s  h 

More Than One Occupant O 

1 

B 

0 C) 
a 0 

20- 2 1 -  34- I 
2 9 3  4  3 9 44 

Stopp ing D is tance ,  f t .  
F i g u r e  E.56 
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Stopp ing D i s t a n c e  f rom 60 mph 

vs . 
. Acc iden ts  I n v o l  v i  ng : Curved Roads 0 

I Wet Roads A 

Wet, Curved Roads 0 

S k i d d i n g  II 

Sto'pping D is tance ,  f t .  
F ~ g u r e  E . 5 7  
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Stopping Dis tance f rom 60 mph 

vs  . 
Acc idents  I n v o l v i n g :  Rol l o v e r  

Avoidance Maneuvers 

Female Dri vers  A 

More Than One Occupant 

Stopp ing D i s t a n c e ,  f t .  
F i s u r e  E.58 


