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PREFACE 

This  b ib l iography  i s  in tended t o  be  of use t o  anyone i n t e r e s t e d  

i n  t h e  r e l a t i o n s h i p s  between speed,  speed limits, and a c c i d e n t s .  It 

r e s u l t e d  from a  l i t e r a t u r e  s e a r c h  i n i t i a t e d  i n  connect ion w i t h  t h e  

con t roversy  regard ing  t h e  s a f e t y  b e n e f i t s  of t h e  n a t i o n a l  55 m/h speed 

l i m i t ,  By u s i n g  t h e  r e s o u r c e s  of t h e  HSRI L i b r a r y ,  we i d e n t i f i e d  

some 100 p u b l i c a t i o n s  on t h e  s u b j e c t  i s s u e d  s i n c e  t h e  1960 Highway 

Research Board b ib l iography  on motor v e h i c l e  speeds .  These were read  

f o r  t h e i r  r e l a t i v e  s i g n i f i c a n c e ,  and n o t e s  on t h e  a u t h o r s '  conclus ions  

were prepared f o r  t h e  more important  a r t i c l e s  and r e p o r t s .  Those 

anno ta ted  p u b l i c a t i o n s  a r e  l i s t e d  c h r o n o l o g i c a l l y  i n  P a r t  I, P a r t  TI 

l i s t s  a l l  of t h e  p u b l i c a t i o n s  reviewed. 

I n  g e n e r a l ,  t h e  r e s e a r c h  l i t e r a t u r e  shows t h a t  lowered speed 

l i m i t s  reduce (1) t h e  number of v e h i c l e s  t r a v e l i n g  a t  h igh  speeds;  

(2) t h e  mean speed of t r a f f i c ;  (3) t h e  d i s p e r s i o n  of speeds  about: 

t h e  mean; and (4) t h e  number of s e r i o u s -  and f a t a l - i n j u r y  a c c i d e n t s .  

S ince  1964, when Solomon desc r ibed  t h e  r e l a t i o n s h i p  between pre-accident  

speed and a c c i d e n t  involvement r a t e  a s  a  U-shaped curve ,  speeds  

s i g n i f i c a n t l y  h igher  o r  lower than t h a t  of t h e  t r a f f i c  s t ream have 

o f t e n  been c i t e d  a s  a s s o c i a t e d  w i t h  h igh  a c c i d e n t  r a t e s .  It is  ev iden t  

from t h i s  survey,  however, t h a t  e x i s t i n g  d a t a  do n o t  c o n t a i n  s u f f i c i e n t  

d e t a i l  concerning t h e  pre-accident  s i t u a t i o n  t o  c l e a r l y  d e f i n e  t h e  

causes  of a c c i d e n t s  o r  t o  suggest  countermeasures t h a t  might p reven t  

them. 

J.E.H. 

K.W. 





PART I 

SELECTEEI REFEWNCES WITH ANNOTATIONS 

"Motor Vehicle  Speeds; an  Annotated Bibl iography ." Highway Resea* 
Board Bibl iography,  no. 27, 1960, 86p. - 

L i s t s  and b r i e f l y  d e s c r i b e s  p u b l i c a t i o n s  on t h e  s u b j e c t  of motor 

v e h i c l e  speeds  a s  they  r e l a t e  t o  c h a r a c t e r i s t i c s  of d r i v e r s ,  highways, 

v e h i c l e s ,  t r a f f i c  o p e r a t i o n s ,  and c o l l i s i o n s .  A s t a te -o f - the -a r t  

b ib l iography  cover ing a pe r iod  from t h e  e a r l y  1920 's  through 1958. 

P r i s k ,  C. W.  he Speed Fac to r  i n  Highway ~ c c i d e n t s . "  T r a f f i c  
Engineer ing,  v. 29, no. 11, Aug 1959, pp. 16-17, 25. 

Repor ts  t h e  r e s u l t s  of a Bureau of P u b l i c  Roads s tudy  of 600 

m i l e s  of two-lane and four - l ane  r u r a l  highways i n  11 s t a t e s ,  drawing 

on 10,OQO a c c i d e n t  r e c o r d s  and on o b s e r v a t i o n s  and i n t e r v i e w s  with 

290,000 d r i v e r s  us ing  those  highways. The p r i n c i p a l  f i n d i n g  was t h a t  

a c c i d e n t  involvement r a t e  a s  a f u n c t i o n  of t r a v s l  speed is expressed 

a s  a reversed  ' J ' ,  curving lower from 35 m/h down t o  65 m/h, then  

r i s i n g  w i t h  h igher  speeds.  

Newby, R. F. "E£ f e c t  o n  Accidents  i n  London Area." T r a f f i c  Engineer ing 
& Cont ro l ,  v .  2, no. 3 ,  J u l y  1960, pp. 160-161. 

Concludes t h a t  exper imental  impos i t ion  of a 40 m/h speed l i m i t  

on s e l e c t e d  main roads  i n  t h e  London a r e a  s i g n i f i c a n t l y  reduced t h e  

number of i n j u r y  a c c i d e n t s .  

Baerwald, J. E. "The I n f l u e n c e  of Speed and Speed Regula t ions  on 
T r a f f i c  Flow and Accidetrts." F i f t h  I n t e r n a t i o n a l  Study Week i n  T r a f f i c  
Engineer ing.  World Touring and Automobile Organ iza t ion ,  London, 1960. 
Theme V I .  4p .  

C i t e s  s tudy  r e s u l t s  showing t h a t  smal l  upward changes i n  posted 

speed l i m i t s  had l i t t l e  o r  no e f f e c t  on d r i v i n g  speeds  o r  a c c i d e n t  

r a t e s .  



Heyse, H.  "The I n f l u e n c e  of Speed and Speed Regulat ions  on T r a f f i c  
Flow and Accidents  i n  t h e  F e d e r a l  Republic of Germany, P a r t  11: Outs ide  
Buil t-up Areas." F i f t h  I n t e r n a t i o n a l  Study Week i n  T r a f f i c  Engineering.  
World Touring and Automobile Organizat ion,  London, 1960. Theme V I .  

C i t e s  1958-1959 autobahn a c c i d e n t  exper ience  a s  evidence t h a t  

t h e  impos i t ion  of a  speed l i m i t  i n c r e a s e s  a c c i d e n t s  by c o n t r i b u t i n g  

t o  fo rmat ion  of long columns of v e h i c l e s  c l o s e l y  fo l lowing  each o t h e r  

i n  t h e  l e f t  l a n e s  of expressways. 

Lefevre ,  P. "Resu l t s  of Speed L imi t s  i n  Belgium." F i f t h  I n t e r n a t i o n a l  
Study Week i n  T r a f f i c  Engineering.  World Touring and Automobile Organ- 
i z a t i o n ,  London, 1960. Theme V I .  4p ,  

Concludes t h a t  impos i t ion  of an  80 km/h speed l i m i t  o u t s i d e  b u i l t -  

up a r e a s  i n  Belgium i n  1959 brought no d e c r e a s e  i n  t h e  number of a c c i d e n t s .  

Smeed, R. J ,  "The Inf luence  of Speed and Speed Regula t ions  on T r a f f i c  
Flow and Accidents  ." I n t e r n a t i o n a l  Road S a f e t y  and T r a f f i c  Review, 
v. 9, no. 1, 1961, pp. 51-66. 

Th is  a u t h o r ,  The Reporter  General  f o r  Theme V I  of t h e  F i f t h  

I n t e r n a t i o n a l  Study Week i n  T r a f f i c  Engineer ing,  1960, p r e s e n t s  con- 

c l u s i o n s  of h i s  review of papers  p resen ted  t h e r e ,  i n c l u d i n g  some t h a t  

accep t  d a t a  b u t  c h a l l e n g e  t h e  conclus ions  some a u t h o r s  reached from it. 

Smeed's conc lus ions  regard ing  s t u d i e s  of t h e  e f f e c t s  of speed l i m i t s :  

(1)  A h igh  p r o p o r t i o n  of d r i v e r s  do n o t  l i m i t  t h e i r  speeds  ... t o  

accord w i t h  l e g a l  requirements .  

(2 )  I n  n e a r l y  a l l  c a s e s  f o r  which we have s a t i s f a c t o r y  d a t a ,  a  

speed l i m i t  had a  marked e f f e c t  i n  reducing t h e  h igher  speeds .  

(3 )  I n  c a s e s  where d i s t r i b u t i o n  of speeds  was i d e n t d c a l  be fore  

and a f t e r  t h e  impos i t ion  of t h e  l i m i t ,  t h i s  may have been due t o  

[ i n e f f i c a c y  o f ]  t h e  s i g n s  o r  t h e  measurements of speed.  

( 4 )  Speed limits seem t o  have a marked e f f e c t  i n  reducing f a t a l  

a c c i d e n t s  i n  urban a r e a s .  They have much l e s s  e f f e c t  on a l i g h t  o r  

damage-only a c c i d e n t s .  

(5) There i s  some evidence t h a t  fnotor c y c l i s t  and peda l  c y c l i s t  

f a t a l i t i e s  a r e  e s p e c i a l l y  a f f e c t e d  by speed l i m i t s .  

(6) The impos i t ion  of speed l i m i t s  on a number of main roads ,  

inc lud ing  motorways, seems t o  have had a  f a v o r a b l e  e f f e c t  on road 

a c c i d e n t s .  



Y P  
Oppenlander, J .  C. "A Theory on Vetlicular Speed Regulation.  H i & w ~  
Research Board Bullet&i, no. 341, 16462, pp. 77-91.. (See a l s o  Webster, 
L ,  and Gruen, W .  T, R ~ a ~ ~ ~ &  - Xes e a r  ch 
Projec . t ,  U n i v e r s i t y  of' I l . l i n o i s ,  1Separtrne~zt o f  c i v i l  Engineerinl;,  June 

P r e s e n t s  a  neth hod f o r  determining t h e  opt imal  maximum and minimum 

speed l i . m i t s  f o r  a raad,way, based upon t h e  o p e r a t i o n  c o s t ,  ctme c o s t ,  

and a c c i d e n t  cos r .  Offered a s  a workable and more s c i e n t i f i c  method 

than t h e  85th-percent i le-speed method, 

Bross ,  I, D. J .  "E~ighwn~ Risks a t  Extreme Speeds." P u b l i c  Heal th  
v. 78, no. 1, J a n  1963, pp,  27-33. 

Cogent d i s c u s s i o n  of unmanageabil i ty of t y p i c a l  passenger c a r s  

i n  emergency maneuvers a t  h igh speeds ,  and sugges t ions  of means of 

i n f l u e n c i n g  manufacturers  t o  improve des igns .  

Solomon, D, Accidents on Main Rural  Mighwzys Rela ted t o  Speed, Dr iver ,  
and Vehicle .  Bureau of P u b l i c  Roads, Washington, D . C . ,  J u l y  1964. 44p. 

Reports  t h e  r e s u l t s  and f u r t h e r  analyzes  t h e  s tudy previously 

r e p o r t e d  by P r i s k  i n  1959. Some of t h e  conclus ions:  

The g r e a t e r  t h e  v a r i a t i o n  i n  speed of any v e h i c l e  from t h e  

average speed of a l l  t r a f f i c ,  t h e  g r e a t e r  i t s  chance of being involved 

i n  an a c c i d e n t .  

Dr ivers  of passenger c a r s  having low horsepower had h igher  i.nvolvement 

r a t e s  than  d r i v e r s  of c a r s  having h igher  horsepower, r e g a r d l e s s  of t h e  

o t h e r  v a r i a b l e s  s t u d i e d ,  

Nearly h a l f  of a l l  acc iden t  involvements were e i t h e r  rear-end 

c o l k i s i o n s  o r  same-direction side-swipes.  However, a s  t r a v e l  speed 

inc reased ,  t h e  p ropor t ion  of t h e s e  acc iden t  involvements decreased 

and t h e  p ropor t ion  of s ing le -veh ic le  a c c i d e n t s  inc reased .  A t  80 m/h, 

n o n c a l l i s i o n  a c c i d e n t s  c o n s t i t u t e d  h a l f  of a11 involvements,  

Taylor ,  W, C. The E f f e c t  of Speed Zoning on T r a f f i c  Operat ions .  
Ohio Department of Eiighways, Columbus, Feb 1965. 26p. 

Concludes t h a t  t h e r e  i s  a s t r o n g  r e l a t i o n s h i p  between t h e  r a t e  

of occurrence of  a c c i d e n t s  and t h e  speed d i s t r i b u t i o n  on r u r a l  s t a t e  

highways; t h a t  acc iden t  r a t e  i s  s i g n i f i c a n t l y  'nigher i n  a r e a s  where 

t h e  speed d i s t r i b u t i o n  curve is  non-norma;; and t h a t  i t  i s  reduced 

when t h e  d i s t r i b u t i o n  i s  changed t o  a normal one. 
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Goen, R.  L. The Tradeoff Between Lives  and Driving Time. S tanford  
Research I n s t i t u t e ,  Menlo Park ,  C a l i f . ,  1966,  17p,  

Argues t h a t  e f f e c t i v e l y  enforced speed limits of 50 m/h on 

freeways,  40 m/h on r u r a l  highways, 3Q m/h on urban a r t e r i a l s ,  and 

30 m/h on b u s i n e s s  and r e s i d e n t i a l  s t r e e t s  would save 25,000 l i v e s  

pe r  year  i n  t h e  U.S. Inc ludes  assumptions t h a t  zppear r e s s o n a b i e ,  

p l u s  some unusual  and i n t e r e s t i n g  f a c t o r  comparisons, such a s  f a t a l i t i e s  

pe r  year  p l o t t e d  a g a i n s t  f r a c t i o n s  of p r e s e n t  speeds .  

Hakkinen, S . ,  e t  a l .  Research on Speed Limit  i n  Highway T r a f f i c  i n  
1962. C e n t r a l  Organ iza t ion  f o r  T r a f f i c  S a f e t y  (TALJA) , H e l s i n k i ,  - 

P r e s e n t s  r e s u l t s  of a n  exper imental  four-month impos i t ion  of 

speed l i m i t s  i n  t h r e e  c o u n t i e s .  There were s i g n i f i c a n t  r e d u c t i o n s  

i n  number of a c c i d e n t s ,  i n j u r e d ,  and p a r t i c u l a r l y  f a t a l i t i e s .  The 

e f f e c t  on weekends and ho l idays  was g r e a t e r  t h a n  on weekdays. The 

e f f e c t  was g r e a t e r  on main roads  than i n  l o c a l  speed- l imi ted a r e a s .  

Munden, J.  M. The R e l a t i o n  Between a  D r i v e r ' s  Speed and H i s  Accident 
Rate. Road Research Laboratory ,  Crowthorne, Eng, , 1967, 29p. - 

Concludes t h a t  t h e r e  is  a  U-shaped v a r i a t i o n  of a c c i d e n t  r a t e  

( f o r  d r i v e r s )  w i t h  changes i n  r e l a t i v e  speed.  The average-speed 

v e h i c l e  has  t h e  lowest  r a t e ,  w h i l e  t h e  r a t e s  f o r  ve ry  slow and very  

f a s t  v e h i c l e s  a r e  h igh .  However, t h e  f a c t  t h a t  ' f a s t '  and 's low' 

d r i v e r s  have h i g h  a c c i d e n t  r a t e s  does n o t  i n  i t s e l f  n e c e s s a r i l y  mean 

t h a t  r e l a t i v e l y  high and low speeds a r e  t h e  on ly  d i r e c t  cause  of t h e  

s i t u a t i o n .  It may imply t h a t  d r i v i n g  speed i s  a l s o  c o r r e l a t e d  w i t h  

c e r t a i n  o t h e r  d r i v e r  t r a i t s  which a r e  l i k e l y  t o  cause  a c c i d e n t s .  

P r i s k ,  C .  W. "Accident Rates  on Motorways, E s p e c i a l l y  w i t h  Reference 
t o  (a )  Speed D i f f e r e n c e s  (b)  Minimum and Maximum Speed ~ i m i t s . "  
I n t e r n a t i o n a l  Road S a f e t y  and T r a f f i c  Review, v .  1 5 ,  no. 2 ,  Spring 
1967, pp. 24-33. 

Reports  mixed and somewhat c o n f l i c t i n g  conc lus ions  from s t u d i e s  

of speed l imits and a c c i d e n t  r a t e s  i n  s e v e r a l  c o u n t r i e s ,  and d i s c u s s e s  

reasons  why t h i s  should be  s o .  



Road Research Laboratory ,  
Crowthorne, Eng . , 1961.  64p ,  

Concl.udes t h a t  t h e  speed l i m i t  markedly reduced numbers of c a r s  

t r a v e l i n g  a t  kii.gl2 speeds on motornays; t h a t  acc-idents and c a s u a l t i e s  

on motort:ays were reduced by about 20%; and t h a t  a c c i d e n t s  on a l l -  

purpose roads were reduced by abou t  3 ,5%, 

Wingerd, N.  C. "Minimum Speed L imi t s  [by l a n e ]  on Freeways." 
Research Record, no a 244, 1968, 26p. 

Repor ts  t h a t  a  C a l i f o r n i a  Div i s ion  of Highdays exper imenta l  s tudy  

of  p o s t i n g  lane-by-lane minimum speed I.imits on & l a n e ,  6-lane,  and 

8- lane  freeways revea led  few i f  any b e n e f i c i a l  r e s u l t s  and showed some 

r e s u l t s  d e f i n i t e l y  unfavorab le  t o  o p e r a t i o n  and s a f e t y - - i , e . ,  t h e  

d i f f e r e n t i a l  l i m i t s  induced more d r i v e r s  t o  t r a v e l  i n  l e f t  l a n e s  and 

t o  p a s s  on t h e  r i g h t .  

C i r i l l o ,  J. A. " I n t e r s t a t e  System Accident Research Study 11, I n t e r i m  
Report II ," P u b l i c  Roads, v .  35, no. 3,  Aug 1968,  pp. 71-75. 

Concludes t h a t  on t h e  I n t e r s t a t e  system, a s  the speed of a v e h i c l e  

v a r i e d  from t h e  mean speed of t r a f f i c ,  e i t h e r  above o r  below t h e  mean, 

t h e  chance of t h e  v e h i c l e  being involved i n  an  a c c i d e n t  i n c r e a s e d ;  t h a t  

t h e  l e v e l  of enforcement had l i t t l e  o r  no apparen t  e f f e c t  on t h e  mean 

speed o r  on t h e  a c c i d e n t  exper ience  of a  s t u d y  s e c t i o n ;  and t h a t  a c c i d e n t  

r a t e s  were by f a r  h i g h e s t  a t  urban in te rchange  e n t r a n c e  ramps. 

J e f f c o a t e ,  G ,  0 .  " ~ f f e c t  of Speed L i m i t s  on Road S a f e t y  i n  ~ u r o p e . "  
World Survey s f  Cur ren t  Research and Development on Roads and Road 

I n t e r n a t i o n a l  Road F e d e r a t i o n ,  Washington, D , C . ,  
Dec 1969. Pp. 331-343. 

This  review of European s t u d i e s  conducted s i n c e  Smeed's review 

i n  1960 concludes t h a t :  

(1) The in t roduc t i . sn  of a  speed l i m i t  reduces  t h e  p r o p o r t i o n  of 

d r i v e r s  who d r i v e  a t  h igher  speeds .  

(2 )  The introduction of speed limits i n  urban a r e a s  was followed 

by r e d u c t i o n s  i n  a l l  s e v e r i t i e s  of a c c i d e n t s  i n  a l l  c o u n t r i e s  f o r  

which in fo rmat ion  is  a v a i l a b l e ,  wi th  more marked r e d u c t i o n s  i n  more 

s e r i o u s  a c c i d e n t s .  



(3) I n  non-built-up a r e a s ,  t h e  r e s u l t s  of imposing a  speed 

l i m i t  a r e  mixed, I n  some c a s e s ,  speed l i m i t a t i o n s  a r e  followed by 

d e c r e a s e s  i n  a c c i d e n t s ,  bu t  i n  o t h e r  c a s e s  t h e  r e s u l t s  a r e  incon- 

c l u s i v e ,  

Cleveland,  D. E. "Speed and Speed ~ o n t r o l . "  m f f i c  Cont ro l  and 
Roadway Elements--Their R e l a t i o n s h i p  t o  Highway S a f e t y .  Rev. ed ,  
Highway Users F e d e r a t i o n ,  Washington, D . C . ,  1970, Chapter 3 .  13p. 

P r e s e n t s  a  summary of publ ished f i n d i n g s .  Draws upon 162 

p u b l i c a t i o n s .  

" E f f e c t i v e n e s s  of Speed L imi t s  on Rural  Roads and Motorways, " Tenth 
World 

Touring and Automobile Organ iza t ion ,  London, 1970. Thene VPI. 40p. 

Contains  s i x  papers  i n  which t r a f f i c  s a f e t y  e x p e r t s  from s i x  

c o u n t r i e s  p r e s e n t  evidence suppor t ing  t h e i r  conc lus ions  t h a t  speed 

l imits reduce a c c i d e n t s ,  

Roosmark, P, O., and Ni l s son ,  G .  D i f f e r e n t  General  Speed L imi t s  i n  
Sweden; E f f e c t s  on Road Accidents  and Vehicle  Speeds,  S t a t e n s  
V a g i n s t i t u t ,  Stockholm, 1970,  16p. 

Concludes t h a t  a  speed l i m i t  of 100 h / h  r e s u l t e d  i n  s l i g h t l y  

fewer a c c i d e n t s  t h a n  no speed l i m i t  on t h e  same r o a d s ,  and t h a t  a  

speed l i m i t  of 90 km/h r e s u l t e d  i n  a s u b s t a n t i a l l y  Power number of 

a c c i d e n t s  than  a  speed l i m i t  of 110 km/h on t h e  same roads .  A c a r e f u l ,  
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between speed and accidents :  

P r a c t i c a l l y  no ob jec t ive  information on speed i n  acc idents  i s  

ava i l ab l e .  

Only the  impact speed, not speed before  acc ident ,  can be estimated 

from veh ic l e  damage information. 

Two-vehicle acc idents  a r e  t r ea t ed  a s  two involvements. Thus, i f  
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There e x i s t s  s t rong  evidence ( C i r i l l o ,  1968; Munden, 1967;  Solomon, 

1964) t h a t  the r e l a t i v e  speed of a  veh ic l e  t o  the  average speed of 
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r i s k  a r e  s t rong  and cons i s t en t .  
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