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Bureau, Roads and Traffic Authority N.S.W. in conjunction with the Federal 

government  authority, and motoring backgrounds, as well as a keynote speaker 
Office of Road Safety was a meeting of 45 Australian  experts with research, 

from Sweden, to  identify current problems and  issues in Australia. 

The workshop  encompassed six keynote addresses on speed research and 
current  issues  and developments in N.S.W., Victoria, and overseas. This 
appendix volume t o  the  main report (FORS,  CR  127 or RSB CR 3/93) includes 
the  papers presented  by the invited  guests at  the workshop on Monday 23rd 
November 1993 at University House in Canberra. 
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ROAD SAFETY LO00 
REVIEW  CONFERENCE, SYDNEY, NOVEMBER 18,1992 

Goran Nilsson 
Swedish Road & Traffic Research Institute 

- ROAD SAFETY  STRATEGIC  PLANNING IN  EUROPE - SWEDISH  ROAD SAFER PROGRAM. 

ROAD SAFF,TY STRATEGIC  PLANNING  IN EUROPE 

The most developed countries of Europe are  endeavouring to establish some kind of 
federation,  which  for  the  moment  is  represented  by  the 13 member countries of EC, the 
European Community. Sweden and some other countries have at the political level 
decided to join  the  community, but how and when is still  a  question. 

At the same time in the  eastern part of Europe, borders between new  and  old  states  are 
changing,  a  process  opposite to the  integrating  intention of EC. 

In 1991 an expert group inside EC presented a report (the Gerondeau Report) on traffic 
safety strategy in EC  with  proposals  for  performance  measures and targets which ought  to 
be introduced in some of the  countries,  even if they  were not going to be introduced in all 
EC countries. 

The target level  recommended  is a 20-30% reduction in deaths and serious injured  in the 
EC countries  by  the  year 2000. 

Corresponding traffic  safety  programs  exist  for  almost all European countries, with target 
reductions of the  magnitude of on average  25%,  from  the numbers killed and injured 
during previous years  to  the  year 2000. 

In  Figure 1 the traffic safety situation in the EC countries  is shown and expressed by the 
number of killed per million inhabitants. The total number killed in these  countries is 
about 50,000 a  year and the total  number of inhabitants is about 325  million (1989). This 
means on average more than 150 killed per year in traffic  crashes per million inhabitants. 
The Netherlands  and United Kingdom  have values less than 100 and France,  Spain, 
Luxembourg and Portugal  have  values over 200, Portugal with more than 300 killed per 
year per million inhabitants. 

The  average value for  North  America  (Canada and US) is more than 190 killed per year 
per million inhabitants. The  figure  for  Sweden  was in 1991 less than 90 and for  Australia 
less than 150 killed per year  per  million inhabitants or close to the average in the EC 
countries. 

In  Table 1 the fatalities per 100 million  vehicle  kilometres  travelled is presented for EC 
counties, Canada, US and Japan. In  this  case  the  values of Netherlands, UK, Canada and 
US are around 1.5 killed  per 100 million  vehicle  kilometres. 

.. 



TABLE 1. Fatalities  per Hundre 
Canada, USA and  Jal 

POPULATION 
(Millions) 

B e l ~ u m  
Germany 
Denmark 

Ireland 
Luxembourg 
Netherlands 
Portugal 
United 

TOTAL  EC 

61 238 
5 129 

38 914 
55 784 
10 010 
57 391 

3  538 
372 

14 7l5 
9 778 

55 487 

322 330 

i Miilion Vehicle Kilometres in EC countries, 
UL 

427  400 
35 011 

8 213 

288 000 
1738 24 000 

11 497 399 OOO 
8 252 99 159 

71 3 

463 21 947 
7 494 

2 956 84 
94 090 1366 
31 200  3  294 

363 102 5 052 

1840365 50 133 

Million Vehicle 

Travelled 
100 M VKT Kilometres 

Fatalities per FATALITIES 

54 600 3.60 1 967 
1,92 
2,04 
8,32 
2,@ 
7,24 
2,60 
2,19 
2,84 
1,45 

10,56 
1,39 

2,72 

Canada 

America 
51 293 3  515  938  271  735 Total North 

1,45 47 093 3  240  938 245  785 USA 
153 4 200  275 000 25 950 

Japan 234 13 447 575 558 122  833 

The value for Sweden  (not in the table) is less than 1.3 and the average for  Australia  less 
than 1.5. This can be interpreted as Sweden  having  a very favourable  traffic  safety 
situation. At the  same  time however, the methods to estimate vehicle  mileage differ 
between the countries and thereby some of the estimates are probably biased. 

Some 6f the  European countries have about 500 motor  vehicles per 1000 inhabitants but, 
compared  with the US with  more  than 750 motor vehicles per I000 inhabitants, car 
ownership  and car use could still increase a lot in Europe. If this proves  to be the case 
during the Nineties, fatalities will increase  in  Europe.  The  overall  economic situation, on 
the  other  hand,  indicates  that the development will be very slow during the coming  years 
in most European countries. 
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Fig. 1. FATALITIES PER MILLION INHABITANTS IN T H E  EEC 
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EXPERIENCE OF TRAFFIC SAFETY PROGRAMS 

It is difficult to give a description of if and  to  what  extent  definitions of traffic safety 
targets and  formulations of traffic safety  programs  have  contributed to a better traffic 
safety  situation  compared to a situation  without  defined  targets  and  traffic  safety 
programs presented. However the overall experience is that  target values are important, 
from many  points of views, and extremely important  in  order to  work out  integrated 
traffic  safety programs involving many authorities. 

The problem of implementing the  programs or the  proposed measures, which is always 
the  main problem, will in  most cases be facilitated if target  values  are  presented  and 
compared  with the existing situation. 

The  political target or the national target is primarily expressed in terms of reducing the 
annual number of killed in road traffic by x percent  in a defined  number of years,  In 
many cases other casualties are included with fatalities. 

In some cases the national  target is distributed  over  different  road  user  groups, car 
occupants  and  vulnerable  road  users  or  accident  groups,  accidents with pedestrians 
(children) or acadents  with  drunken drivers  (young  drivers). Targets are then set for 
these  groups  such  as a reduced risk, or  the  number  being  reduced by a battery of 
proposed measures. 

Another way7practised in Sweden, is to identify existing measures  and their safety effect, 
investigate the potential of using these measures and create a priority l i t  containing the 
battery of known  measures  to  reach  the  national  target  with  minimum costs for the 
society. One problem or perhaps benefit is that a measure which has not been proved to 
have a positive traffic safety effect or  have a very little  potential (i.e. will influence  very 
few accidents) is out of consideration until its effect or potential has been proved. 

The overall goal in  Sweden is to continuously reduce  the  number of fatalities  and 
casualties with a specific  goal that the fatalities shall be less than 600 in the year 2000 (747 
fatalities  in 1991). 

The  overall goal in Australia as set out in the  National Road Safetv Strateex, is a 
maximum reduction  in  road  deaths and seriously  injured before (!!) the year 2001 with a 
specific  goal that  the  number of deaths  per 100,000 inhabitants  shall be  below 10 by  the 
year 2001. 

The question of whether  the  targets  are realistic, optimistic or just a challenge can of 
course be discussed. Very few European  countries  have  reached  targets  during  the 
Eighties but looking at the situation in Australia a target value expressed for the Eighties - 
30% reduction  in  road  deaths by the year 1990 - would  have been reached. The same 
concerns a 50% reduction of deaths related  to  vehicle  mileage. 

Many European countries have had the same experience  during the Seventies but target 
values were  not expressed except for Finland and  Japan. Both these countries reached 
their targets to reduce the number of fatalities by 50%, as they expressed their target when 
the number of road deaths were the highest ever, as in Australia during the Seventies. 
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Experience from a lot of industrialised countries is that  the highest peak  will be followed 
by new  peaks but of decreasing magnitude. The reasons for that can  be  given in different 
way: 

The awareness of safety and the acceptance of measures and traffic rules will  be 
reduced in the society  when the  number of fatalities and casualties is decreasing. 
Speed is given priority instead of safety and the improvement of the risk situation 
will be very  small or negative. 

The battery of relevant and existing  measures introduced at  a  certain time is 
reaching their optimal effects and the fundamental risk levels change very  little, 
which  means  that the number of deaths and injured  would increase proportional to 
car traffic  (almost all use seat belts or helmets etc.). 

The use of cars  changes in society when  women  have their driving licence to the 
same extent as men  in the younger ages, which  means  that the proportion of 
inexperienced drivers will  be  extremely  high during some years.  The same can be 
valid for the use of motorcycles as the use reaches peaks  depending  on  the interest 
by  the parents (father) generation  often  related to  high birth figures. 

Independent of the  background  for the second or coming peaks,  society will react and no 
politician  can  accept  increasing numbers of fatalities at the  same time as the demand  and 
acceptance of safety  measures  increases  in society. 

The  second case above is of course the main problem and must  result EI introducing more 
restrictive existing measures and  new measures,  for example  reduced  speed  limits  and 
increased  installation of air-bags  in cars. These two examples can to some  extent 
summarise the problem. 

If the experienced driver  has  a choice he will accept air-bags  but  not  lower  speed limits. 
The inexperienced driver accepts perhaps lower speed  limits  instead of driving  with  a 
potential bomb in  the car. But if the  air-bag is mandatory all have  to accept the measure. 
In time  both measures are probably  necessary and the question is then how to  convince 
the experienced driver to drive at lower speeds, when  he  already  has  invested  in an air- 
bag and uses the seatbelt (and has  a heavy car). 

TARGET YEARS 

One question is whether it is of any great  advantage to reach the  target  value in a given 
period of time? What will happen if the  target  value is reached before the target  year? 
Perhaps target values shall not be tied to a  target year.  The target  shall be reached as soon 
as possible and be replaced with a new target  value  at the same time as  measures are 
introduced and/or the  forecast  traffic situation changes. 

This may apply to  the  overall  goal  for  road safety in Australia. 

Before leaving target values it is probably  favourable  to use risk  concepts  instead of 
numbers. The US road safety target is to reduce  the  fatality  rates by 7% annually. 
(Fatality rate = number of fatalities per vehicle  mileage). 
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This kind of target is of course difficult to explain  to  road users and need also a relevant 
monitoring system of traffic development. 

In the English-speaking  parts of the  world the 3Es’ concept  has  a  long  tradition: 
Education, Engineering and Enforcement.  The  above  can  mainly be addressed  though  the 
education  concept  and is in that  sense  a new approach  in  the  field of traffic  safety 
education, using target values  to illustrate the traffic safety work and the efforts  needed to 
reach the target values. 

The measures can mainly be related to the engineering and/or enforcement concept. 

FATALITIES 

YEAR 

60 



Follow-up  study of speeds on rural   roads 
Measurements made during 1991  

by Goran K Nilsson,  Sture  Rigefalk 
and  Irena Koronna-Vilhelmsson 
Swedish Road and Traff ic   Research  Inst i tute  (VTI) 
S-581 01 LINKOPING Sweden 

Measurements recorded  during 1991, the   twelf th   year  of the  
I n s t i t u t e ' s  follow-up  study  of  speeds on rural   roads,   are  
presented i n  t h i s  repor t .  The follow-up  study  consists of spot 
speed  measurements. This year,  measurements were car r ied  o u t  a t  
63 d i f fe ren t   loca t ions  on f i v e   t o  s i x  occasions  during  the  year, 

making a t o t a l  number of 3 4 7  measurements. The locations  chosen 
are   s t ra ight ,   l eve l   roads  w i t h  varying  speed  limits  and  cross- 

s ec t ions .  The r e s u l t s  from previous  years have been presented i n  
references (11) - (21)  . 

The speed  trend  for  cars  during  the  years 1980-91 on s t r a i g h t  
and leve l   rura l   roads  wi th  dry  road  surface  conditions i s  shown 
below for   d i f fe ren t   road   ca tegor ies .  

VTI MEDDELANDE 690  
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I n   1 9 9 1 ,  speed  has  increased on a l l  road  types i n  t h i s  study. 

Two-lane roads, 70 km/h speed l imit  t 0 . 7  k0.6 km/h s ign i f i can t  
Two-lane roads, 90 km/h speed limit t 0 . 6  k 0 . 5  km/h s ign i f i can t  
Two-lane roads, 110 h / h  speed l imi t  t 1 . 0  tO.8  km/h s ign i f icant  
Expressways, 110 km/h speed limit t 0 . 6  +0.8 km/h not   s ign i f icant  

Motorways, 90 h / h  speed limit t 1 . 0  k l . 0  km/h s igni f icant  
Motorways, 110 km/h speed limit t 0 . 3  fl .O km/h not   s ignif icant  

The tab le  below shows the mean speed and proportion of the following 

types of vehicle  exceeding  the  applicable  speed limit: cars  ( P ) ,  
cars  w i t h  t r a i l e r s  ( P S ) ,  buses ( B ) ,  lorries ( L )  and l o r r i e s  w i t h  

t r a i l e r s  (LS) 1 9 9 1  on dry  road  surfaces. 

T - 
Width 
(mters 
- 
4 . 7 - 6 . 5  

6 . 5 - 7 . 0  

8 . 0 - 9 . 5  

11-13 

EN 

12-13 

ML 

- 

- 

w - 

li I 
P PS B L I S  P PS B L I S  

81 

06 
- 

93 

101 

107 

101 

113 

- 

- 

75 

76 

01 

80 

81 

83 

8 4  

85 - 

72 

7 s  

92 

88 

92 

95 

96 

97 - 

00 7Q 73 

71 

67 51 

The speed is  weighted i n  regard  to   the number of vehicles i n  

each  measurement. 

The speed  trend measurements were made possible  through  funding 
from t h e  VTI, Swedish National Road Administration, Swedish Road 
Safety  Office and National Swedish Road S a f e t y  Organisation. 
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RELATIONSHIP BETWEEN SPEED AND SAFETY 
CALCULATION METHOD 

Change in mean  (median)  speed vo to v1 

ACCIDENTS (y) CASUALTES (z) 

Fatal accidents  Fatalities 

V l  V1 V1 
4 z1 = (""" ) yo + (""") (ZO - yo ) y1 = ( _"" 1 Yo 

4 8 

VO VO VO 

Fatal and severe  accidents  Fatalities  and  severly  injured 

V1 V1 V I  
3 q = (""") 3 y o + (  """ 6 

y1 = ( """ ) yo 1 (ZO - Yo 1 
VO VO VO 

- 
All injury  accidents All injured 

V 1  V1 
2 

"1 

21 = ("" ) yo + (""") (ZO - yo ) y1 = ( """ ) yo 2 4 

VO VO VO 

Example 1. Speed  increase  from 85 to 90 km/h. Number of fatal  accidents= 
100 and the  number of fatalities = 110 at 85 km/h 

y =  1,05g4 . 100 = 125.7 z = I X , ~  + 1,0598 . ( 1 1 0 - 1 0 0 )  =141.5 
increase 25.7 % increase 41.5 70 

Example 2. Speed reduction from 100  to 90 km/h. Number of injury accidents= 
1000.and the number of injured = 1500 at 100 km/h (fatalities  included) 

y =  0,g2 . 1000 = 810 z = 810 + 0,g4 . (1500-1000) =1138 
decrease 19 % decrease 24,l YO 

The  above  calculations  are  estimates of the  safety  situation i f  only  the  speed 
situation  is  changed. 



The  calculations  are based on emperical results  from  at  least 50 different 
investigations of safetv effects from speed limit  changes both in rural and  urban 
.areas. The theory background is  based on that 

or 

and 

0 accidents  reported by the police are  proportional to speed situation 
(v) and the probability of an injury accident if the accident is reported 
is  also  proportional to  the  speed situation (v) 

0 the probability of  an reported injury accident is proportional to the 
kinetic  energy (v 2 

0 the probability of a  fatal accident if an injury  accident is also 
proportional to v 2 . 

From this follows  the  expressions for fatalities, fatdities and injured and 
all injured. 

Data needed 
Existing  speed  situation and  the  predicted  new speed situation. 

Accident  statistics. Numbers of fatal, (severe) and all injury accidents 
and the numbers of fatalities, severely injured and all injured. 

A norwegian  investigation (not published) of the result from 75 reports on 
significant  safety  effects of speed changes shows  the  following  results 

Table . Number of reports presenting different  results of the relationship 
between  speed and accident  changes. 

SPEED + 

4 

ACCIDENTS 
0 

+ 
0 

1 

3 
2 

7 
3 
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SUMMARY - AUTOMATIC SPEED ENFORCEMENT IN SWEDEN 

The experiment 

h April 1990, experiments  were started in Sweden  with  automatic  speed 
surveillance of eight selected  sections  of road. The  experiment  covered  a 
period of two years, April 1990 - March 1992. Later, these sections  were 
extended with a further eight and for four of these the experiment was 

lengthened to  June 1992. 

The experiment thus  comprises  a total of 16 sections  of road, of  which eight 
consist of two-lane rural main roads with  a  speed limit of 90 km/h and eight of 
two-lane urban main  roads  with  a speed limit of 50 ! d h .  

At the request of the National Police Board, the VTl has taken part m 
designing the experiment and has undertaken to evaluate the results  with 
regard to effects on speeds and also road user  opinion on automatic  speed 
surveillance, as well as analysing if possible the effects  of  the  experiments  on 
road safety. 

The experiment is based on a  statistical experiment, in  which  pairs of equivalent 
road sections have  been  selected jointly by the National Police Board, road 
management authorities and  local  police forces. One of the sections m each 
selected pair has been  chosen at random and  equip+  with  automatic  speed 
surveillance. The two sections are  designated the test section  and  control 
section. 

Repeated speed measurements  and  observations of accidents  have been 
performed on both the test and control sections  before  and  during  the 
experiment. 

In this system, the speeds  of  passing  vehicles are recorded at  fvted  installations 
provided with cameras photographing vehicles  exceeding  a certain 
predetermined speed. The registration  number of a vehicle is noted from the 
photograph. The vehicle owner is then contacted to identlfy  the  driver  with  the 
aid of the photograph. 



L 

Evaluation of identification  methods  and  other  police  assistance is not d e a l t  

with  in this report. However, the VTI has been asked to fallow  up  the 
execution  of the experiment in regard to the number  of  surveillance periods 
and  the  time  distribution of these based on. the time  of  day  and day of the  week. 

Each  section  was  provided with two camera sites with varying distances 
between  them  and  different  surveillance direction. On nine sections, two ( i n  

one case, three)  consecutive  camera sites faced the same direction,  while  on 
seven  sections  surveillance  was  performed  with one camera site in  each 
direction. The distance  between the cameras  varied  from  approximately 500 
metres to 11 kilometres. In all cases, the camera sites were preceded by  signs 
warning  drivers of automatic  speed  surveillance in their particular direction. 

On all test sections, speeds have been recorded by following  a  sample of cars 
before  and  during the experiment. The number  of cars followed  was  the same 
in all surveillance periods on the particular test section, but  varied between the 
sections. 

By using these car following studies, it has been  possible to describe the direct 
effect on speeds as a  result of automatic spced surveillance, both locally m 
connection with automatic speed surveillance and  totally over the test  section. 

The  experiment  comprised  a total of 110 km of rural main roads with a speed 
l i m i t o f 9 0 ~ a n d 1 7 k m o f u r b a n m a i n  roadswithaspecdlimitof50kmlh, 
together  with approximately the same length of control sections. 

At the end of the experiment, surveys  based on questionnaires were conducted 
with  different samples of car owners to determine their  experience  and 
attitudes  regarding  automatic speed surveillance. 
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Results 

Execution of the experiment 

The scope and duration of the e x p e h n t  are probably unique. Thus, there 
should be outstanding potential for resolving a number of questions. 

Even if the design of the expcrimcnt has been  modified for various reasons 
while the experiment  was  in progress, it  largely follows the original plans. 

In  total, speeds of 920,000 vehicles  have been recorded at the 33 camerasites 
on 781 occasions. 14,000, or 1.5 %, of the passing vehicles  have been 
photographed.  The surveillance periods, which lasted an average of four  to six 
hours on each occasion, were evenly distributed over the day (24 hours) and 
days  of the week. The vehicles photographed have exceeded the 50 km/b speed 
limitbyatleast13km/handthe Wkm/bspeedlimitbyatleastl4lan/h.The 
levels notified to the car owner have been reduced by three km/h and four 
km/h respectively. This means that the  tolerance m the iexperitnent was 
somewhatgreater than with other speed surveillance methods during the same 
period. - 

Because the automatic speed surveillance was  preceded by waming signs, the 
majority of the car drivers were able to adapt their speed m good time  before 
reaching the cameras. Without this waming, or with a lower  tolerance, 
considerably more vehicles would naturally have been photographed.  However, 
the aim of the experiment was to  reproduce a situation with general application 
of automatic speed surveillance,  while taking into account the investigation 
resources at the disposal of the police forces. 
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Measurement of speeds on test and control sections 

The speed measurements  performed on all the studied sections prior to the 
experiment have been  repeated  during the experiment on those sections chosen 
as test and control sections on the corresponding day of the week after an 
interval  of one year. The  locations  chosen for speed measurements on the test 
sections were chosen  without regard to the subsequent location of the camera 
sites, which means that  they  may be treated as a random sample of locations on 
sections  with automatic speed surveillance The same applies to corresponding 
locations on the control sections. A certain loss of data has occurred in the 

case of repeated measurements on mal main roads. while  the urban 
measurements are complete. 

These speed  measurements show that speed decreased on average by just over 
3 km/h on the test sections, both on mal main roads (90 k n ~ )  and urban 
main roads (50 !an/h). On the control sections on rural main roads, speeds 
increased by approximately 0,5 km/h ,  while speeds decreased by about 0,5 
km/h on the urban test sections. 

Speed recording along the test sections 

The most comprehensive  analysis of the effect of automatic speed  surveillance 
concerns car following studies performed on the test sections before  and during 
the experiment. Like the speed measurements, these were repeated one year 
after the "before period on the same  day of the week. The speed 
measurements  and car following studies were performed on different occasions. 

Change in journey time on test sections 

Apart from the descriptions of car following in both directions before  and 
during the experiment on the test sections, the method has also made ir 
possible to analyse the change in joumey speed on the latter sections. The 

studies of car following entail following a sample of vehicles  along the section. 
The driving sequence has been recorded for a total of 2,500 vehicles 
distributed among the 16 test sections both before and during the experiment. 



An analysis of the change in journey  speed  shows that the  journey  speed in 

those directions subject to surveillance  decreased  by an average of two to three 
lan/h. The higher the original  journey speed, the greater the decrease. In 
directions not subject to surveillance  along the test sections, journey speed 
decreased in urban areas by  approximately  one km/h ,  while  in rural areas there 
was a tendency to increased journey speeds in  directions  not  under 
surveillance. 

Changes in speed on test sections 

The analysis of the driving sequence  along  the  test  sections in both  directions is 
summarized as follows: 

- The speed level at the camera  sites  in  the direction under  surveillance  fell by 
5-10 km/h. The higher the original  speed  level in relation to the speed limit, 

the greater the speed reduction. 

- The effect decreased with  increased  distance to  or after each individual 
camera site m the direction  under  surveillance.  Normally, speeds were 
influenced within 500 metres  before  and after the camera site in urban areas 
and within 1,000 metres before  and  after  the camera site in mal areas. 

- Speed reductions at  camera  sites for surveillance in the opposite direction 
exist, but the reductions decreased  with time, especially in mal areas.  

- On the parts of the sections where the original  speed  level was higher than 
the speed limit, better adaptation to the speed limit was obtained through 
lower speeds, even when  speed was not  directly  influenced by the camera 
site. Increased adaptation to the speed  limit through higher speeds can be 

distinguished in certain cases  where  the  original speed level  was lower than 
the speed limit in the before situation. 

- On those sections where the experiment  was in progress for  two years, the 
initial effects diminished and  became  increasingly  limited to the immediate 
vicinity of the camera  sites in the  direction  under surveillance. 



In brief,  considerable  speed  reductions  were  obtained at  the  camera  sites, 
especially in the direction under surveillance. At the same  time, the car drivers' 
adaptation to the speed limit on the sections has increased, mainly with lower 
speeds as a result, but  also higher speeds in some cases. 

The variation or standard deviation in joumey speeds has  been  analysed 
together with  changes in journey  Speed. In general, both the journey  specd  and 
variation in journey speed decreased on most  test sections in urban  areas,  while 
reduced journey speed on ~ral  main roads led  both to decreased and  increased 
dispersion in journey speed. 

The car following studies  have  also made it possible to describe the total speed 
dismbution along the test sections for the followed  vehicles  and the way m 

which this has  changed as a  result  of  automatic specd surveillance. 

From this, it can be seen that  in the directions subject to speed  surveillance, the 
speed level decreases because the whole speed distribution is shifted towards 
lower speeds and especially  because the frequency of the  highest speeds is 
reduced. 

In those directions not under  surveillance, the speed distributions are not 
notably changed, which also applies in several cases when the original speed 
level is lower than the speed limit. 

Car  drivers'attitudes  to automatic speed surveillance 

The questionnaire surveys conducted at the end of the experiment show that 
95 % of car owners in Sweden were  aware of automatic  speed surveillance and 
that 62 % had  seen  one or more  camerasites. Kearly all those living in the 
counties where automatic speed  surveillance  is in use  and whose annual  
driving  mileage exceeded 20,000 kilometres  had  heard  about the experiment 
and 90 % had seen the cameras. 

44 % thought that automatic speed surveillance ought to be introduced on 
more roads, while 46 % were of the opposite opinion. 56 % thought  that 
automatic  speed  surveillance  leads to higher speeds, while 36 % did not think 

so. 



6 % considered that the car owner should be made responsible for speed 
infringements, regardless of the actual driver of the car. 

In general,  the longer the annual driving distance of the respondent, the greater 
was his or her experience of automatic speed surveillance, while the proportion 
desiring more sections with automatic speed surveillance decreased. 

A similar telephone. survey was conducted at the same time by the University 
of  Uppsala  and  was aimed at the counhy's motoring journalists. Their 
experience and  views concerning automatic speed surveillance  were the same 
as those obtained in the questionnaire to persons with a high annual  driving 
mileage. The average annual  driving distance for the journalists interviewed 
was 40,000 kilometres. 

It is important to note  that information on the experiment with automatic 
speed surveillance was spread only through the mass media,  apart from the 
local signs at the  test sections. Direct  and  unbiased  infoxmation  on the 
cxperimerd was not available to the public. 

Effects on road safety 

The road safely analysis carried out with data  on accidents and road casualties 
notitied by the police both for the test sections and control sections shows that 
the total number  of personal injury accidents and the number of casualties 
decreased from the "before period" to the test  period  on both the test sections 
and control sections. 

The decrease in the number  of personal i n j q  accidents was 22 % on  the test 
sections and 17 % on  the control  sections. The number of  road  casualties 
decreased by 28 ?h on the test sections and by 21 % on the control sections. 

Because of the limited numbers  of personal injury accidents and  road  casualties 
the positive safety effect from automatic speed -surveillance, as estmated 
reduction of the number  of injury accidents by 5 % and a reduction of the 
number  of caualties by 9 %, for the experiment as a total is not statistically 
signifcant. 



Speed  Research  and Current Issues 
at the National  Level in USA 

1.  INTRODUCTION 
This report is based on discussions on 14 October, 1992 at  the  National 
Highway  Safety  i\dministration  (NHTSA)  with: 

Noble  Bowie - NHTSA 
Carl  Nash - NHTSA 
Clay  Hall - Office of Enforcement, NHTSA 
Sam Tignor - Federal  Highway  Administration 
Donald  Bischoff - Associate  Administrator,  NHTSA 

and on 15 October with  Brian  O'Neill,  President,  Insurance  Institute for 
Highway  Safety (IIHS). The discussions were intended to be  on  all  aspects of 
speed  research  and  speed  management,  but it was found  that  there was 
generally  a  pre-occupation  with the increased 65 mph  rural  interstate  limit 
Literature  obtained  as  a  result of these  discussions  has  also  been studied. 

2. THE 65 MPH LIMIT 

2.1 Background 

In January  1987, the US Congress passed the Surface  Transportation and 
Uniform  Relocation  Assistance  Act (1987), amending the Emergency  Highway 
Energy  Conservation  Act  (1974),  which  had  originally  set the national 
maximum speed  limit (NMSL) at 55 mph (88 kmih). This new  Act,  which 
allows States to raise  speed  limits on rural interstate freeways  up to 65 mph, 
came  into  effect  in  April 1987. 

By the end of 1987, 38 States had  raised  their  speed  limit on interstate rural 
freeways to 65 mph  and two more States did so in 1988. In  addition 20 States 
were participating  in NHTSAs demonstration  programs in which  speed  limits 
on selected  rural  highways  which are of similar  standard to rural interstate 
freeways were raised to 65 mph 

2.2 Effect of 65 mph limit 

There has  been  a large number of evaluations of the  effect of increasing  the 
55 mph  speed  limit on rural  interstates to 65 mph some  examining the effect  in 
a  single State, others combining the effect  in  many  States. For example, 
Wagenaar  et  al use a  multiple  time  series  design  comparing  roads  where  the 
speed limit was  raised  with those where the limit  remained  unchanged in 
Michigan.  Time  series  intervention  analyses were conducted. Controls were 
included for major factors known to influence  crash  and  injury  rates.  They 
found for 1988,  significant  increases in casualties on these 65 mph roads  with  a 
19.2%  increase in fatalities,  a  39.8%  increase in serious  injuries  and  a 25.4% 
increase in moderate injuries. (Wagenaar et  al,  1990).  Garber  and  Graham 



conducted  separate  analyses for each  of the 40  States which  had adopted the 
65  mph limit. Time  series  multiple  regression equations - including  policy 
variables,  seasonal  variables  and surrogate exposure variables were estimated 
for each State using  monthly  fatality data from 1976 and  November 1988. 
They  found  increased  fatalities on both rural interstates (median  increase  15%) 
and  rural  non-interstate  highways in most States, although the effects  differed 
considerably across States (Garber and  Graham,  1989). 

In  another  study,  Baum et al  found that in 1989 among the 40 States with 
increased  speed  limits the number of fatalities  was 29% higher than expected 
from  trends  during  1982-86  After  adjusting the fatality risk for differences in 
vehicle  miles  travelled  and  higher  vehicle  occupancy rates, the increased  fatality 
risk  was  19%  (Baum et al, 1989) 

A collection  of  some 70 abstracts on the relationship  between  speed  and 
crashes  which  was  prepared for the Transportation Research Board  is  attached 
to provide hrther information (Transportation Research Board  Information 
Services,  1992). 

Godwin  has  recently  reviewed  a  number of the above studies  and others. He 
found  that  while there are differences  between the studies of the national 
effects,  they  generally  point to the same  direction, and most  found  significant 
increases in fatalities  associated  with the 65 mph  limit. He states the studies 
indicate  that  fatalities  have  increased on rural interstates by roughly  15-25% 
resulting in approximately 300-500 additional deaths on highways  posted  at 
65  mph  in 1988 There is some  estimate that the higher speeds on 65 mph 
roads are spilling  over to 55  mph rural interstates (Godwin, 1992 (a)). 

Lave on the other  hand,  argued  that  system-wide effects should  be  measured to 
allow for: 

1) Diversion of some traffic  previously  using  less  safe ordinary 
roads to the  safer  rural interstates because of the opportunity to 
driver faster; 

2) Reallocation of enforcement  efforts from rural interstates to 
policing  more  dangerous other roads. 

Using  Godwin's data, he then showed that for the  group of States which  raised 
their  rural  interstate  speed  limit,  their statewide fatality rate declined  about 6% 
while  that for the 55 mph States was about the same (Lowe, 1992).  Godwin 
then  responded that the shift in traffic to the 65 mph  rural interstates to achieve 
these lower  fatality rates would  have  represented  a 70% increase in vehicle 
miles  travelled,  whereas there was  only  a 14.8% shill  in these States (Godwin, 
1992  (b)). 

In  its  most  recent Report to Congress on the "Effects of the  65 mph speed 
limit",  the US Department of Transportation reported that in 1990 the 2,336 
fatalities on rural interstates in the 38 States which  increased  their  speed  limits 
to 65 mph  in 1987 were 30%  greater  than  might  have been expected from 
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historical  trends.  However,  because  of  increased  traffic, the fatality rate for 
these  roads had returned to their  1986 rate (1.4 fatalities  per 100 million 
vehicle  miles  travelled).  Furthermore  the  rural interstates for all States have 
only  6  percent of all  fatalities  and  are the safest  component of the nation's 
highway  system (1 .3  fatalities  per 100 million  vehicle  miles  compared to 2.1 for 
all roads)  (National  Highway  Traffic  Safety  Administration, 1992). While not 
stated in that report, these  facts  provide a clear  indication of the need to look 
beyond these 65 mph rural  interstates to the roads which  have the other 94% of 
fatalities. 

Based  on  speed data available  from only 18 of the 40 states with 65 mph  limits, 
average  travel  speeds  have  increased  from 60.6 mph  in the last quarter of 1986 
to 64.0 in the last quarter of 1990, i.e. from 5.6 mph above the posted  limit to 
1 mph  below in 1990. However  the  percent  exceeding 70 mph has  increased 
from  approximately 6 percent when the  posted  limit was 55 mph to 19 percent 
in 1990,  when  the  posted  limit  was  65  mph. 

3. SPEED  ENFORCEMENT 
It was  pointed out that  enforcement is an integral  part of any program to 
reduce speed  related  crashes.  A wide range of research  activities  and 
demonstration  projects  has  been  initiated by National  Highway  Traffic  Safety 
Administration  in  co-operation  with  various States These are described in the 
Speed  Enforcement  Program  Plan  report to Congress (National  Highway 
Traffic  Safety  Administration,  1991)  Some ofthese  are summarised  below. 

3.1 Public  Information  and  Education 

In recognition of the lack of public  awareness of the degrees of excessive 
speeding, the need for public  information  and  education programs has  been 
identified. The advantages of using  publicity to heighten  awareness of an 
enforcement  program  is  also  recognised 

3.2 State/regional  enforcement  activities 

A  number of special  enforcement  programs are being undertaken in individual 
States or groups of States to cover  particular interstate routes or arterial 
corridors  within  a State 

3.3 Workshops  and  training 

Workshops to provide  assistance to State and  local  law  enforcement 
departments  have  been  held  in many States. Training  resources  have  been 
provided for police. 

3.4 Automatic speed enforcement devices 

Photo radar  trials are being  conducted in a number of localities.  Demonstration 
projects in  several States are being  undertaken  Evaluation of various types of 
equipment  have  included  laser  speed  measurement  devices  and  radar operated 
speed  signs. 



3.5 Research 

Research is being  undertaken to determine  whether  traffic  enforcement  activity 
can  have an effect on the extent  of  criminal  activity. Other research is 
examining the effect  of a combined  enforcement  program  aimed  at speed, 
alcohol  and  safety  belt  use 

Longer term research  is  planned  which  will  include efforts to: 

''e Determine  when,  where and under  what  conditions  specific speeds or other 
unsafe  driving actions should  be  considered dangerous; 

Determine  what  motivates  the  driving  public to speed or commit other 
unsafe  driving actions and  what  can  be done to convince the public that 
certain speeds or other unsafe  driving actions under certain conditions are 
hazardous; 

Develop  model  enforcement strategies that  effectively target speeding or 
other unsafe  driving  actions  and  raise the public's  perception of detection 
and  apprehension  risk; 

Develop  guidelines for setting  speed  limits for dangerous and  non- 
dangerous traffic situations." 

4. CONCLUSION 
There appears to be a general  view  amongst  government  officials that as the 
decision on the 65 mph speed limit for rural interstate freeways  has  been  made, 
attention should  now  turn to other areas of speed  management  and research. 
In particular, there is scope for working  with State agencies to improve  speed 
enforcement throughout the road  network  and  public  understanding of speed 
management issues. 
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490743 DA 
lMKM/H-SPEED LIMIT ON GEAMAN  AUTOBAHNS  AND ITS 
EFFECTS ON ACCIDENTS 
Marburger, EA; Meycr, L; E r s t .  R 
Federal Institute of Road  Research. West Germany  Bruhlersrrasx 1, 

Sep 1986 31p Bbs. 5  Ref. 
Postfach 510530 D-5000 Cologne  51 West Germany 

REPORT NO. H S W  377 
SUBFILE:  HSL 
AVAILABLE  FROM:  Federal  Institute  of  Road  Research. West 
Germany  Bruhlcrstrassc I, Postfach  510530 D-5000  Cologne 5 1  West 

The detalls  are  descnbed  and  the  resulu  are  presented of a  study  of 
Germany 

acadenu on selected  autobahn  stretches in 19% and 1985 bavd  on 
a total of about 6.000 acadenu rnvolwng casualties  andtor  serious 
damage.  A  comparawc  method of study was used,  and 3 typcs of 
comparisons  were  used. It was found  that on all lndmdual  stretches. 
the number of all accrdenu  on t e s t  stretches  dropped by 23.2% and 
on the  control  stretches (wrhout speed limrt) by 6.7. By a  correspon- 
ding statlstical test method. the  cffecrrvcncss of the measure has bcen 

study resulu  arc discussed m dctarl. 
calculated  at  17%  and  statrst~cally  asccrrarned  at  the 95% level. The 

475562 DA 
65 M.RH.: IS THE JURY STILL OUT7 
Plous, RC Jr 

Traffic Safety  VOL. 88 NO. 4 l u n  1988 pp 6-10 
Natlonal  Safety  Council 

SUBFILE:  HRIS 
AVAILABLE FROM: National  Safety  Counnl 444 North  Mrch~gan 
Avenue Chicago Illinois 60611 
A year aher  states were  permlttcd to ralsc  lherr speed limlu to 65 
m.p.h. on  rural  Interstates.  safety  offinals  are sorting through  the 
accrdent  figures to determine if  the  change was as dangerous as crms 
predrcted,  or  as knrgn as  advocalcs  promlscd.  Authorirles in reveral 
statu, wth higher Interstate  speed llmtts arc  noting  a  dlsturbing 
ncrcax In accident r a t e s .  Some states noted that motomts wcrc 

exernsing the hlgher speed prerogatwc men before 11 went  into effect. 
It is also  thought  that  there s a splllovcr  effect of the hrghcr limits on 
non Interstate haghways. The US. Department of ‘Transportation 
notes  that  although it u t o o  early to tell whether the new spccd limil 
was hanng  an  effect,  there was a 20% Increase in traffic  deaths in the 

whrle overall  accidents  remained  sfable, leading to the  condusron t h a t  
f i r s t  28 slates  that ralsed the limrt.  In M w u n ,  fatalitla increased 

speed was probably the reason. Some have a l l n b u l d  thls to the 
lncreasmg number of pickups whlch are  exempt from the stale’s scat 
b e l t  law. Crittcr of the 55 mph lim~t ate Californm’s experience, but 
others point out tha t  Califomla’s afa[istln are insufticient. To restore 
the 55 mph  speed limit, I[ wll be necessary to mount  a  public 
rnformaton  campaign  focused  on the life-sanng  aspect of the l m r  
speed limlt. 

608691 DA 
65 MPH  DEBATE  CONTINUES 
Capelle. RB. Jr 

Transprtarron Executive Update VOL. 3 NO.  5 Sep  1989  p 46 
Regular Common Carrier  Conferencc, ATA 

SUBRLE  HRIS  

AVAILABLE FROM:  Regular Common Camcr Conference. ATA 
2200 Mill Road,  Suite  350  Aluandna Mrglnia 223144677 
Arguments  for  and  agalnsl  the 65 mph  speed limlt for rural  interslate 
highways arc  prcscnted. Tne author discusses a  repon released m 
January  1989 by the  National  Highuay  Ttafic  Safety Administration 
(NHTSA), as well as debate  rawd on the ISSUC at  the 1989 annual 
meeting of the  Ttansportatlon  Rcscarch  Board. The article  also 
Includes  informatron on unwersrty rcvarch berng conduaed on 1he 
rmpact of a 65 mph F e d  limit on  acadcnt falalitrcs. The artrcle also 
includes discussion of rcxarch in the  trucking  industry and  the 65 
mph  questron;  and  the reasons why the  controversy  surrounding this 
issue wll not carrly dusrpatc. 

5542% DA 
65 MPH: WINNERS AND LOSERS 
Miller, TR 
US  Dcpl of llansprtatlon National Hlghway Hlghway Traffic Safety 

Jul 1 9 8 9  final  Report 25 pp 
Administration  Washington DC 

REPORT NO: DOT HS  807 451 

SUBFILE.  UCITS: TLIB 
CONTRACT NO: DTNH22-88-Z-37192. 

Amllable  From  the  Natronal  Rchnical  Informatron Service  Sprmg- 
field. VA 
No ahtract amilable. 

3365 19 DA 
A NATIONAL SURVEY OF DRIVERS’ A m T U D E S  AND KNOW- 

M a w .  Bl: Sheppard. D 
LEDGE ABOUT  SPEED UMtTS 

l t a n s p n  and  Road  Research  Laboratory  Road User Charactcrlslra 
Dwision. Old Wohngham  Road  Crowrhome  RGI I 6AU Bcrkshtrc 
England;  Cranfield Instilute of Tkchnology Schml of Management, 
Markcung  Communications  Res  Centre  Cranfield  Bedford MK4O 
O A L  England 
1980 35p 11 Refs. 
REPORT NO.  SR.548; HSMO 869 
SUBFILE: N n S .  HSL 
AVAILABLE FROM Natloml  Rchnical  Information  Semce 5285 
Port R q a l  Road  Spnngficld V~rg~nra 22161 
The lnlroductlon of a  speed limit or r n c r e a v ~  in enforcement of speed 
limru c a n  l a d  lo reductlons in accidents.  Nevertheless, it seems that 
a large  proportion of molonsu break speed  limiu somctlmes. and thls 
report dcszribes a survey among  dnvers to examme why t h s  occurs 
The survey was conducted in 1976. The study  confirms some p~lot 
rcxarch which showed that many motorists are not fully aware of how 

had been changed  scvcral Limes pnor Lo the time of the survey,  and 
to recognize whal  specd lrmrt applres to a strctch of road. Speed ltmlrs 

this  survey showed tha t  many motorists wcre not aware of the  speed 
limits whuh applied  at [ h a t  trme. Motorists seem to think that  speee 
limlts are useful  as guldelines  and few feel  that motomts should b 

scvcrc punishments  for l h m  who exceed speed limm by 20 milefi.~ 
leh to dcnde  approprialc spccds for thcmsckes.  Motorists favor QUI:.  

particularly at h e  higher Irmlu. Some 44 pcr cent of motomu s a y  
they do not Hish to see specd llmtw changed. Some data arc  present- 
cd on wheh typc of driver  favors OT disapproves of limits and SOme 
suggestrons are made about ways in which knowledge might be 
incrcascd  about limits and  where they apply. ( C o m g h t  (C)  C r M  

-1 - Cirariom from TRIS 
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Copyight  1980.) Also pub. as ISSN-0305-1315. 

603046 DA 
ACCIDENTS  BEFORE AND AF-TER THE 65 MPH  SPEED LIMIT 
IN CALIFORNIA (SUPPLEMENTAL  REPORT). FINAL REPORT 
Smith. RN 
Callforn~a  Dcpanment of Transportation Dtvision of Tramc Opera- 
t1ons. 1120 N Street  Sacramento  Cahfornla  95814 
Oct 1990 38p  12 Fig. 6 a b .  4 Ref. 
REPORT NO: CA-TO-904 5 1358-908074-30062 
SUBFILE:  HRIS 
AVAILABLE FROM: Natlonal Rchnlcal  Information  SeMce 5285 
Port Royal Road  Spnngfield V1rgmla 22161 
A ques tm of current  merest 15 whether ralslng the speed limlt from 
55 mph to 65 mph on rural  interstate  freeways  increased fatal 
,?ccldents or not. The limit was rased on 1,155 miles of California 
Intersrate  freeways  about June 1. 1987. The speed limit was retained 
at S5 mph on the  remalnlng  343 mlles. Also. the limit was raued on 
132 mlles of rural  "look-alike'  freeway about June  1,1988. This r e p n  
analyzes  fatalities,  fatalacndents,and  Injuryaccidents  before and after 

csrlmated third year of accidenls  and travel,  were  avatlable for the 
the  speed l~mit  change. Two years of aher  data, along with an 

rural  interstate  analyses; one year,  along with an  estimated  second 
year.  were  available  for  the,  "look-allke"  analyws. Travel Increased 
more on the  lntcrstate  routes ralsed to 65 mph  than on other  Stau 
highways. Fatal  accldent  rates  had  been  Increasing  slnce  1982,  long 

of Increase  has remained  unaltered since the limlt was raised to 65 
before  the  speed IlmiLchange, on the  rural  Interstate  routes. The rate 

inrentate  routes did not Increase  fatal and injury accidenu,  when 
mph. It IS concluded  that raising the  speed limit to 65 mph on rural 

traffic  volume  changes  and  preexisting  accident  rare  trends  are 
accounted  for. Also, there were no sagnlficant changes in fatal  and 
Injury accldent  rates on Interstate  routes where  the  speed limit was 
retained  at 55 mph. There  were, on the  other  hand,  apparent 
Increases !n fatal  accidents on the  "look-ahke"  route. This should 
recewe further  anawls  and Investlgatlon. 

610628 DA 
ANALYSIS OF SPEED  AND OTHER  UNSAFE DRIVING ACTS 
Streff, F M ;  Schultz. RH; Molnar. U 

Ann Arbor Michigan 48109-2150 
University of Mich~gan  Transp  Research  Institute 2901 M e r  Road 

Mar 1 9 9 0  77p 
REPORT NO. UhfTRI-90.11 
SUBFlLE  HRIS 
AVAILABLE  FROM: University of Michigan l tansp Research 
lnstltute  2901 B m c r  Road Ann  Arbor Mlchigan 48109-2150 
The objective of thls  project is to suppon  the  development of 

speeding  and  orher  unsafe driving acts  associated with sptcding.  A 
effective  enforcement  strategies to reduce crashes resulting from 

Census dataset  of crash-involved traffic units from 1 1  stales was built 

crash-involved traffic units available for analysis, of which 1,905,179 
for the  ana@.  The  ll-state  data-set  had  a  total of 3,421,258 

was coded  as a contributing factor In 337,440 of the cases. A semnd 
had at least one  unsafe driving  act (UDA) recorded (55.7%). Speed 

UDA was coded in addition to speeding in 103,300 of the cdses In 
which speed was coded. The condltlon  probablility of specific  UDA 
being reported  when  speedmg was also  reported In a given crash is 

l o w .  However.  analyses of likelihood r a t m  of other  UDAs  cxcurring 
with speeding  found excessive  speed to be related to Improper lane 

d m e r  inattention.  and alcohoVdrug  involvement. We found ltttle 
USC, improper passing, drinng  the wong my, dnnng leh of center, 

cvidence to suppon the development or implementarlon of significant 

ObscIWng unsafe  drMng  actlons  that  cantnbute  crashes. We did find 
new strategies for deploying  enforcement pemnnel  or  targeting  and 

additlon, wc found endence tosupporr  enhancing  spced  enforcement 
cndence to support  continuing efforts to enforce  speed  law. In 

efforts on road segmenls with an uphill or domhlll grade or curved 
road segments by having officers also be alert for driven who may be 
exhrbitlng general  improper lane  use or speafically. vehlcles  driving 
left of center. 

496437 PR 
ANALYSIS OF SPEED  AND  UNSAFE DRIVING ACTS 
INVESTIGATORS:  Streff, F 
SPONSORING  ORG: National Highway Ttamc Safety Admlnwra. 

PERFORMING  ORG University of Michigan Transp  Research 
tion 

Institute  2901  Baxter  Road Ann Arbor Michigan 48109-2150 
PROJECT  START  DATE: 8909 
PROJECT  TERMINATION D A E  9012 
SUBRLE:  HRIS 
The objeclive of thls projen is to support  the  development of more 
effective enforcement  strategles to reduce  crashes  resulting  from 
speedlng  and  other  unsafe  drMng acts a m a t e d  wth speedlng. Thls 

objectwe wi l l  be achieved by IWO goals: (1)  determlning thc  as- 

suggesting more  effective strategtes based on relationship bewccn 
JOClatlonS between  specding  and  other  unsafe drinng acts, and (2 )  

specd  and  other  unsafe  drMng  acts. The contract wi l l  be conducted 
in three phases. The goal of the f i r s t  phase is to identify unsafe  drirmg 
acts which are  related to speeding  based on available  literature and 
analyses of ensting  data.  A feaslbtlity  analysis wll be conducted  dunng 

conduct  and  complete "on the road" observatlons of unsafe drlving 
the semnd phase to determine realistic requ~rements necessary I O  

acts. In the third phase  an  observational  study of drlving behanor wll 
k conducted to venfy  relationships  between  speeding  and  other 
unsafe  acts  identified In the first phase. 

477313 DA 
ANALYSIS OF  SPEED ZONING  EFFECTIVENESS. FINAL 
REPORT 
Bylor, WC; Coleman, F, III 
Michlgan State  Universq, E a s t  Lansing Department of Cinl and 
Ennronmental  Engineering East Lansing Michigan 48824; Michigan 
Department of Transportation  State Highways Bullding. 425 West 
Ottawa, P.O.  Box 30050 Lansing Michigan 4 8 9 0 9 ,  Federal Hlghway 
Admlnutrauon 400  7th Street, SW Washington D.C. 20590 
Apr 1988 Sop Bbs. 24 Ref. 3 App. 
REPORT N O  FHWA-MI-RD-88-01 
CONTRACT N O  0010 (IO); HP&R 
SUBF'ILE  HRIS 
AVAILABLE FROM: National  ?tchnical  lnformat!on  SeMce 5 2 8 5  
Port Royal Road Springfield Virginla 22161 
This study was undertaken to deteminc i f  the  procedure used to 
establish the  speed limlt In speed  zones on the Michlgan Slale 
TrunWme S r l c m  resulls In a  s~gnificanr  sanngs In accidents An 



additlonal  objective was to determine I f  specific speed  dsrnbuuon 
charactensria,  enforccmcnt Icveh, or  environmental  and  gcometnc 
factors  are  related to the  redualon In accidents  within  speed zona .  
Twenty speed  zones  established in 1982 and 1983 were  analyxd. 
There 1s no evidence  that  the  current  procedure of using the 85th 
percentile of obxrved  speeds is inappropriate from a safety perspcc- 
[we. In fact,  the  aggregate  redunlon ~n accidents In [ h e x  twenty zone5 
(when  compared to control S I R S )  was staustically  significant. On  an 
lndnidual  zone basis, nlne of the twentyzones showed  a reduction m 
acndents,  three showcd an increav ~n accidents  and  the  rcmalning 
elght zones  either  showed no change or the number of acndents was 
t o o  small to conduct an anaiyls.  Four of the  nlne  zones In  which 
accldenrs  were  reduced demonsrated  a statistically  significant 
reduction in accident  frequency 

495477 DA 
ARIZONA'S  EXPERIENCE WITH THE 65"PH  SPEED UMlT 

Transportation  Research  Board 
Upchurch, J 

Transportarlon  Research Record N1244 1989 pp 16 14 Fig. 1 a b .  
SUBFILE.  HRIS 
AVAILABLE FROM: Transportarlon  Research  Board  Publications 

Arlzona's  cxperlcnce with the 65-mph  speed llmit is presented !n 
Office 2101 Consutuuon  Avcnue. NW Washlngton  D.C. 20418 

Ar~zona's  rural  Interstate was raised to 65 mph on April 15, 1987. 
terms of drrver behanor  and accident  cxpenencc. The speed limlf on 

actually drwe on the  rural  Intersrate.  Before  and  after data arc 
Dnver  behanor IS presented In terms of the speeds at which motorists 

prcscnted from the las t  quarter of I983 through  the first quancr of 

[our quarters follcnwng the  speed llmlt Increase.  A 5-ycar  history of 
1988. Vehicle speeds increased by only a b u t  3 mph or l e s s  dunng the 

Interstate  acndent  data-from I983 through  spring 1 % ~  prcscnted 
that  provides a  before-andafter  cornparlson. I n f m a u o n  on total 
acadents. fatal acc~dents.  and ln]urlcs IS presented.  Accident  rate 
lnformatlon IS presented to account  for  the  effect of lncrcasing 
vehck-mks  of travel. Acadent  data on the urban  interstate  are 
presented for cornpanson purpous. This paper  appears in Transpor- 
tation  Research  Record No. 1244, Traffic and  Grade  Crosslng 
Control Dences. 

603695 DA 
ASSESSMENT  OF  CURRENT  SPEED ZONING CRITERIA 

Transportation  Research  Board 
Harkcy,  DL;  Robertson,  HD;  Dam. SE 

Transportation  Research  Record N I 2 8  I 1990 pp 4CL.51 9 fig. 14 3 b .  
6 Ref. 
SUBRLE  HRIS 
AVAILABLE FROM:  Transportarlon  Rcscarch  Board  Publications 
Office 2101 Consutution  Avenuc, NW Washington D.C. 20418 

speed llmits and drive  at speeds  lhat they b e l ~ e v e  are  safe  and 
As early as 1947. studies  concluded  that  the  rnajorlty of drivers  Ignore 

whereas others indicated tha t  speed limlts do affect t m l  speeds in 
reasonable.  Since  then, some studla have supported  this  conclusion 

varying degrees. In an  FHWAJponsored  assaynenl of current  spccd 
zonlng crltena,  speed  and amdent  data  were mllened at 50 locations. 
b o t h  urban  and  rural, in four s t a tu  on r o a d m y  wth posted  speed 
llmits ranglng  from 25 to 55 mph. Thcsc data were ana*ed to 
determlnc  travel  speed  charactcrisua,  compliance with posted  speed 

were ar follom:  Mean  speeds cxaeded p o s t e d  speed llmlts by 1 to 8 
Ilmits, and  the point of minimum  accident mk. Slgnlficant findings 

mph; 85th-percentlle~speeds  ranged from 6 to 14 mph over  the p l e d  
speed l imi t ,  or 4 to 7 mph  Mer t h e  mean speed; the  ma~ority (70.2%) 
Of frce-flw driven  observed dld not mmpty with ported s p d  limlts; 
~n general, 85% compllancc was achicved at s p d s  I O  mph  over  the 
pa red  speed limlr; accldenl r a t a  for the Z m p h  mnes were 
coNISten1~ much  higher than lor any of the  other zones; and the 
speed  at wlnch  accident risk was minrmucd m u r r e d  at  the  90th 
perccnule of the travel speeds  observed. T~-,Is paper  appears In 
Transponat~m Rescarch  Record  No. 1281, Human Wnors and 
Safety  Research  Related to Highway Design and  Operalion. 

608814 PR 
AUGUMENTED  COMPLIANCE  EFFORT  (ACE) 111 
INVESTIGATORS:  Robenson,  D 
SPONSORING O R G  Califomla  Office of Ttaffic Safety 
PERFORMING  ORG:  Cal~fomla  H~ghway Patrol US5 1st Avenue 
Sacramento Califorma 95818 
CONTRACT N O  PT9005; Contract 
PROJECT START  DATE: 8910 
PROJECT  TERMINATION  DATE:  ND 
SUBFILE: HRIS 
Projca funds p r m d e  for pcrsonncl, travel, and publlc  awareness 

speed  enforcement  program on 55 and 65 MPH  highway. Projccl 
campaign mts to augment the  California Highway Patrol's casung 

objenivcs  are to raw the l e v e l  of mmpliance  wlh 55 and 65 MPH 
s p e d  limlts and  reduce speed primary mllkion  factor traffic acadcnts 
by increasing  available work hours for enforcement  efforts. 

608815 PR 
AUGUMENTED  COMPLIANCE  EFFORT  (ACE) N 
INVESTIGATORS:  Robenson, D 
SPONSORING  ORG C a l i f o m l a  Office of l h m c  Safety 
P E R F O R M I N G   O R G  Califomla Highway Patrol 2555 1st Avenue 
Sacramento California 95818 
CONTRACT N O  Fl9102; Contran 
PROJECT START  DATE: 9010 
PROJECT  TERMINATION  DATE:  ND 
SUBFILE  HRIS 
Project  funds provide for personnel,  travel,  and publlc awarenw 
campaign m u  to augment  the  California Highway Patrol's  eusrlng 
rpced  cnforament  program on 55 and 65 MPH highways. Prolecl 

speed llrnits and  reducc  speed  pnmary collision factor  traffic accldents 
objectwes  are to raise the level of compliance with 55 and 65 MPH 

by Increasing  avallablc work hours for enforcement  efforts. 

5 7 3 0 3  DA 
BEFORE SIXTY-FNE?: AN  ANALYSIS  OF  SPEED ON AURAL 
INTERSTATE  FREEWAYS 
Nakao.  DK 
California  Dept of Transportation Division of Traffic O p c r d w i n s  
Sacramcnto 
A u g  1 9 6 9  Fml Repon 24 pp 

SUBFILE: UCITS; R I B  
REPORT N O  CALTRANSm/89-1 

No abstran available. 
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361624 DA 

ISRAEL  EPIDEMIOLOW  PREVENTION  AND  CONTROL 
DEATH AND INJURY FROM MOTOR  VEHICLE CRASHES IN 

Rlchtcr, E D  (Hebrew University, Jerusalem) 
W o r d  University Prcv  
Internauonal  Journal  of Epidemlology  VOL. 10 NO. 2 1981 pp 

REPORT NO: HS433 080 
145-153 9 Fig. 2  lhb. 29 Ref. 

SUBRLE  HRIS;  HSL 
AVAILABLE FROM: Oxford Univcrslty  Prcss  Prcss Road, Ncasdcn 
London  NWlO ODD England 
Death  and  motor vehicle crash (MVC) rates  per 1M)O vehicles and 

countries, despite l o w  numbers of young  and intoxicated drivers. 
kilometres travelled in Israel (1977) exceed those of all western 

IncruLvd  casualties  have  resulted from expansion of driver and 
vehlcle populations offsetting  a  decline in crash nsk. Time data 
ndicate  casualty crash trends reflect trends in traffic volume. and that 
nlght tlme case fatality rates (CFR)  arc hlgh. Place data  indicate  that 
more than three  quarters of all crashes  occur in C I ~ I ~ S ,  mostly involnng 
pcdestrians,  but the majorily of dealhs result from higher speed 
inter-urban  crashes, mostly of 2-vehicle tvpc ,  and not at  Intersections. 
The rates for deaths per 100 shes are  4-  and 8-fold higher in 

respectively. Vehlcle data indicate hlgh MVC risk from carelus 
Inter-urban  than  urban  crashes for cccupants  and pedestrians. 

drlving,  probably  speeding in tarjs, and p o m t  to the  need for oceupant 

data  indicate  that 92% of dnvers in MVCs are male. The risk of 
protecuon standards in lightweight t ruck  and pickup vans. Human 

involvement is high for &ers aged  18  and  drops  at  age 55. Pedest- 
rlan accidents  resulted in 48 .1% of all dead, and  included  large 
numbers  of  young  and elderly. Reduction in inter-urban  prlvate  motor 
vehicle travel  and in speeds  at which crashes occur  are sugguted as 
swft  and  effectlve  measures to reduce death and ~n~ury .  Low mI 
strategies  include  air  bags  and  other occupant protection  standards 

vartety of measures to reduce  whlcle-pedestrian conflicts. 
and  more S e a t  b e l t s .  Prevention of pcdestnan  accidents  requires  a 

JEVELOPMENT AND EVALUATION OFTHE  CRASH  (CALSPAN 
1726WDA 

WAV) 2 PROGRAM FOR USE  UNDER EUROPEAN CDN- 
RECONSTRUCTION  OF  ACCIDENT SPEEDS  ON THE HIGH- 

DlTlONS 
Jones, IS; Jennings, PW 
Oxford  Unrvcrsity, England W o r d  Road Accident Group Oxford 
OX? 6NB  England 
1980 14p 1 Ref. 
REPORT N O  HS-OUI 748 
SUBFILE HSL 
AVAILABLE FROM: IRCOBI-Secretariat 1 0 9  Avenue  Salvador 
Allcndc 69500  Bron  France 
Of 200  British  accidents  investigated on the  scene,  62%  muld. be 
reconstructed with damage-mly  runs  of  the  CRASH (Calspan 
Reconstruction of Accident Speeds on the Highway) program; 10.5% 
had  insufficient data; 20% were  sidesmpe  or l o s s  of controlhollwer 
accidents  and  could not be simulated. For 200 accidents  studled 
retrmpecrwely, 52% could be rcconstrucled,  8.5% bad imufficml 
data,  and 33.5% were no1 applicable. Comparlsonwth National  Crash 
Severity Study data, which are  representative of U S .  conditions. 
showed a similar  succcss rate  (about SO%) for  CRASH  reconstruc- 

tiom In fOlloW-Up investigations. A total of 38 car impact tests w r e  
used 10 obtain  more  accurate  frontal  crush stiffness  cceffiincnts  for 
the minicar and  subcompact categories, and  four tes ts  were  made to 
explore the accuracy of the  compact  group.  Difficulties in obtalnlng 
a realistic VelOOty change  threshold for the onset of crush  deformarton 

realistic  threshold  but a slightly reduced  closeness of fit  to the 
neccvlmted weighting the  optimization  techniques, leading to a more 

indrvidual data polnu. The trajectory snaps of CRASH was modified 

accuncyand utiliry. Published in HS430 722,  "International  IRCOBI 
to ammmodatc  p angles on impact, grving Increased  algoruhm 

Conferenm on the  Biomechanics of Impacts  (5th)  Procecdlngs," 
Amsterdam. 1980. pp 318-31. Conference held In Blrmingham. 
England,  9-1 1 September 1980. Research  sponsored by Transport  and 
Road  Research  Laboratory  (England). 

474956 DA 
EFFECT OF THE DRIVING ENVIRONMENT UPON VEHICLE 
SPEEDS IN RESIDENTIAL AREAS 

Natlonal  Institute  for  Transpon & Rd  Res. S Af P.0. Box 395 
Freeman, MJ 

Pretona ooO1 Transvaal South  Africa 0.7988-3840-X 
Nw 1985 32P 
REPORT N O  RV/17 
SUBRLE:  HRIS: NTIS 
AVAILABLE FROM: National 2chnical  Informauon Service 5 2 2  
Port Royal Road Springfield  Wrgtnia 22161 
Through-traffic  and  speeding  have been s h o w  to be malor p m t r b  
utors to accidents in residential  areas.  Through-traffic can be 
clmnated by the use of a  strunured road  hierarchy, but Ihc 
reductton of specdlng  has  proved  a  more  difficult  problem to remedy 

analysis. factors  that  are  thought to lnfluencc  speed on resldenrial 
The  aim of the pilot study was to Investigate, by means of regresson 

roads. 'The study Indlcatcd  that street length and width were  the mml 
imponant  fanors in determining speeds. 

559398  DA 
EFFECTS  OF 6 5 M P H   S P E E D  LIMIT ON TRAFFIC  SAFETY 
Chang, G Paniati. JF 
Journal of Ttansponation  Engineerlng Val. 116 No. 2 Apr 1 9 9 0  pp 
213-226 
SUBFILE UCITS;  TLIB 
No abstract  avatlable. 

4678.54 DA 

OPING  URBAN  FRINGE  AREAS  (ABRIDGMENT) 
EFFECTS OF  REDUCED  SPEED LIMITS  IN RAPIDLY  DEVEL- 

Ullman, GL; Dudek, CL 

Transportation  Rescarch  Record  N1114  1987  pp 45.53 5 Tab l i  
Transportation  Research  Board 

Ref. 1 App. 

AVAILABLE FROM Transportation  Research  Board Publications 
SUBRLE: HRIS 

Office 2101 Constitution  Avenue,  NW  Washington  D.C. 20418 
Speed zoning on the basis of the  85th  percentile  speed in rapidly 
developing urban  fnngc areas usually results In the pmtmg of 55  mph 
speed limits. Although these areas have some urban-hke  characlerls- 
t l c s ,  no dlfferentiatlon in speed  limns is made  between  hlghwap In 
these  areas  and IhoSe  In rural  lccatlons.  Speed  zoning b c l o w  the RSth 
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percenule may bc bcncficial to dnvcrs In rapldly d ~ c l o p l n g   a r e a ,  
indicating that thc area requlrcs  additlonal  atrenuon  and  cautlon. 
Presented In thls p a p c r  arc the  results of field studles  conducted  at su 
urban frlnge hlghway slles In Texas where  speed limlts were  currentb 
55 mph and rapld urban development  was cccumng.  Speed w n e s  of 
45 mph were Installed at these silcs  even  though the 85th  percentile 
spccd dld not warrant  the l m c r  speed zoncs. Spot speed,  spced 

zones were Implcrncnted. No slgniticant changes occurred rn speeds, 
profile, and accldent data were collected M o r e  and  aher the  speed 

spccd  dlstrlhutiom,  or  specd-changing  acttnty at the sms. Llkewlse, 
accident rates  remamed  unchanged. It appears that lhc lovier speed 
zones were not  cffectrve In lmpranng  safety  at t h e s e  sites. Ths papcr 
appearcd In Tramportatlon  Rcxarch  Record  No. 1114. Trraffic 
Control D c n m  and Rall-Highway Grade Crosslngr. 

36 1320 DA 
EFFECTS  OF SPEED LIMIT ALTERATIONS ON  ROAD SAFETY 
Koshl, M; Kashma, S (Tokyo Un~erslry.  Japan) 
Internauonal Ascaarlon of Traffic & Safety Sa 
LATSS Research VOL. 5 1981 pp 6 1 5  8 Flg. I O  Tbb. 5 Ref. 
REPORT NO: HS-032 485 
SUBFILE. HRIS;  HSL 
AVAILABLE FROM:  Inlernational Association of Traffic 8d Safery 
SCI 6-20. 2-chome. Yacsu. Chumku mho 104 J a w n  
The Me;ropolltan'Policc Deparrment  has recenttychangcd  the  speed 
limit from 40 kmhr to 50 kmhr on snmc arrerlal  roads wthm Tokyo. 
We rook  thls oppanunity of conducting Rvo analymcal r-rch 
projzcC'S on the relatlonshlp between drlvlng speed  and traffic 
accidents outbreak. The hrsr onc carrled out IS rhe analpis of accldcnl 
outbreak  conduons  before and ahcr rhe spced llmil alleralions  made 
on several r a d s  In 1978. The second one  conducted is the  com- 
paratwe  analpis on accldcnt outbreak  on the roads where  lhc s p e d  
lhmlt had been allcrated  and where 11 had nor. From the results of 
thusc analyses, 11 was concluded that the spccd limit altcration 
menuoned above resulted  ~n an  lncreax In d h n g  specd  but dld not 
exert an unfavorable Influence upon  traffic  accldcnts  outbreak. 

571835 DA 
EFFECTS  OF THE 65 MPH SPEED LIMIT ON INJURY MOR- 
BIDITY AND MORTALITY 
Mgenaar. AC; Streff, FM; Schultz, R H  
Accidcnt Analyss  and Prevenuon Vol. 22 No. 6 Dcc 1990 pp  571-585 
SUBFILE:  UCITS; TLIB 
NQ abstract available. 

60 1588 DA 
EFFECTS  OF THE 65"PH  SPEED LIMIT ON RURAL INTER- 
STATE FATALITIES IN NEW MEXICO 

J; Hull, H F  
Gallagher,  MM, Sewell, N; Flint, S; Hcrndon, JL; Graff. N; nenner ,  

Amcrlcan Mcdlcal Asonauon 
Journal of the  Amcrlcan Medlcal Ascc la t~on   VOL 262 NO. 16 1989 

SUBRLE:  HRIS 
AVAILABLE FROM. Amerlcan Medical Ascctatlon 535 North 
Dcarborn  Street Chlcago lllmois 60610 
The rates of fatal crashes  before  and ahcr rhc speed limlr changes 
were compared. The rate of fatal crashcs In Ihc ycar ahcr  the  spced 

pp 221445 

with a predicted  rate of 1.5 pcr 1 0 0  milhon vchiclc miles bawd on rhc 
limll WJ ~ n c r w d  uas 2.9 pcr 100 million vehicle miles. wmparcc 

trend of tnc 5 prn?ous years. When faral crashes that ccurrcd after 
the s p e d  lbmll change were compared with fatal crashes In rhc 5 
previous years. thcrc uas no dlfferencc in the  mean  agc and YX of  the 

victims. or alcohol invotvcmcnt of the crashes. The increase in fatal 
at-faulr dmcrs,  mean agc and s e x  of the  vict~ms, seat b e l t  usc by the 

m h c s  c a n  bc attrlbured to an  Increase In fatal single-vchicle crashes 
Vehicles on mral Intcrstatcs arc rraveling at  greaatcr  rates of speed 
and a larger proporrlon of vchicles arc cxcccding the 65 mph speed 

wclghcd agalmt  the Increased l o s s  of Iivcs. 
limlt. D e  bcnefits asscnatlcd wth the 65 mph  speed limlt should be 

4826% DA 
EVALUATING THE 65 MPH SPEED LIMIT RESEARCH DESIGN 
AND BASELINE DATA 
Wagcnaar. AC; Strcff. F M ;  Schultz, R H  
Unrvcnlty of  Michlgan Tramp Research  Insututc 2901 Baner Road 
Ann Arbor Michlgan 48109 

REPORT NO: U m 1 - M - 2 7  
SUBRLE:  HRIS. NTIS 
AVAILABLE  FROM:  Natlonal Technlcal Informarlon  ScMce 5285 
Par! Rqal   Road Sprlngficld Cirgma 22161 
DX mterm report on :he effect of Mlchigan's increase In speed l i r n i l  

to 65 mph on ilrniled acces  hlghwaq  summaruts  actlnry  durlng Ihe 
f i r s t  y e a r  of a wo-year  projccl. n e  authors: ( I )  review nauonal and 
Michlgan cxpcrlence w t h  rhc 55 mph speed limlt; (2) prcsenl 
methods 10 bc used 10 dctcrrnlne effects of the recent lncrease to 65 
mph;  and (3) d r m k  patrcrns In 197846 crash,  speed.  and  VMT 
data. In the  project's  second  year they w I I :  (1) updatc  database and 
tune-sencs f i l c s  w t h  1987 and 1988 calendar  ycar  dara, (2) develop 
time-sene5 rncdcls for each  outcomc  kanablc; (3) compare  obervcd 
effects a c r m   r m d  segmcntws wth varylng spccd Imits, (4) examme 
speed limlt effects by age. sex, numbcr and t y p  of vchlcles Invoked 
in the crash, vehicle damage sevcrq, mju'y seventy. and whether 
spccd was rcpancd to bc a contnbuung factor to rhc crash, and (5) 
p r m d c  rccornmcndatlons regarding spced l i r n l t s  on rural  hlghwap In 
light of pro~cct findlngr. Scc a150 PB95-2'14466. 

607610 DA 

SPEED ENFORCEMENT PROJECT. FINAL REPORT 
EVALUATION OF THE NEW YORK STATE  POLICE 55 MPH 

Slate  UnNerslty of Ncw York, Albany Institute for Traffic Safct). 
Management and Research Albany Ncw York 12210, Narlonal 
Hlghway Traffic Safety Adm~n~srrauon 400 7th  Street,  SW Washing- 
ton D.C. 20590 
Aug 1989  137p f i g s .  Bbs. 7 App. 
REPORT NO: HS-807 618 
CONTRACT  NO DTNH22-88-ZAJ5037; Contract 
SUBFlLE HRIS;  HSL 
AVAILABLE  FROM:  National Technlcal Informalion Semce 5285 
Port Royal Road  SpMgfield Wrglnia 22161 
In response IO increasing hlghway speeds, the New York S!a!e Poke  
undertwk a comprehenslve speed  enforccmenr  program focusing on 
Intcrslates ~n thc upstale regton of New York.  A speclal target was 
'profcsslonal speeders',  dnvcrs  who exacd  lhc  speed l m t  by the 

Sep 1988 66p 

McCarIt, AT: R O ~ ,  DH 
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wdest  margns  and  are  ablc to evade  the poke through  the  use of 
radar  delectors  and  CB  radlm. R I C  pro~cct  prmded for a structured 

enforccmenr  strategies and a comparlson of the  effectveness  and 
Implcmenlatlon of ten dlffercnt innwatlve and more tradltional 

prcduct~vity of thc strategies. In add~tlon.  thc impact of increased 
speed  enforcement on vehlcle speed and crashcs was assessed. 
Specders  tended to be male, under 35 years of age  and driving 
passengcr vehicles. In gencral,  the strategies. such as aerral enfor- 
cement,  that dld not use radar were more effectwe and  productwe 
wth  profess~onal  speeders than slrateglcs uslng radar. The exception 

Although the  slratcgles Invotwng the  alrplane had hlgher c m u  per 
was the smglc-Trmper  radar operanon called routine enforcement. 

considered. The cost per trcker of even the most expcnslvc strategy 
tlcket, such  other benefits as  general  deterence effects, should also be 

was still much I c s s  than thc  avcragc fine collcctcd from speeders. The 
results of rhc pro~ecl indicate that the  Stale Police were succcsshl ln 
largetmg professlonai speeders  and that this success was reflected in 
decreaslng  numbcrs of drlvers rravcllng at  lhe hlghest rales of speed, 
and u l t m a t e ~  In reductions In lhe  number of faul crashes  and In the 
number of fatalities and  serlous ~nlunes  suffered. 

492058 DA 
FACTORS AFFECTING SPEED VARIANCE AND ITS  INFLU- 
ENCE  ON  ACCIDENTS 
Garter,  NJ; Gadlra~u. R 
Transportatlon  Rcsearch  Board 
Transportatlon  Research  Record N1213 1989 pp 6471  6 Flg. 6 B b .  
7 Ref. 
SUBRLE: HRIS 
AVAILABLE  FROM: Transporrar~on  Research Board Publ~cat~ons 
Office 2101 Consr~tut~on Avenue, NW Washlngton D.C. 20418 

speed limn tor a strctch of hlghway IS safely. It IS generally acccptcd 
One  of  the m a p r  factors that should be considcred ln selecling the 

slream and  the  geomctnc  ai~gnment of the hlghway. Howcver, ~n 
(ha1 the level of safety depends on certaln  characterlstla of lhe lrafic 

many cases  speed limits are  posted wthoul  adequate  conslderauon 
glvcn to thcse characteristics. For cxamplc,  an  lmportanr Irafflc 
characterisrlc rhal Influences safer). IS specd varlancc. Currcntiy. llltlc 
IS  known about  thc  factors thal affect thc varlance of vehlcle spccds 
In a traffic  strcam.  Presented ~n thls paper are the results of a study 
lhal  lnv~sllgated  thc mfluence of d!fferent  traffic cnginccrlng  factors 
on speed varlancc and  quanhfied  the  relauonsh~p bctwccn speed 
varlance and  acc~dent ratcs. A malor  lnflucnce on spccd  varlance 15 
the  diffcrence between thc deslgn speed  and  the posted speed Ilmlt. 

It % a s  determlned that speed variance w i l l  approach mlnlmum M I U C S  

deslgn speed. Outslde this range,  speed variance increases wth  an 
if thc pmtcd spccd hmlt is between 5 and I O  mph lower than  the 

lncrcasing dlfference between the deslgn spccd  and  the  posted  speed 
Ilmlt. It was also found that drNers  tend IO drrve at lncrcaslng spceds 
as the roadway geometric characteristics ~ m p r w e ,  regardless of the 

wth an lncreasc In avcrage speed but do Increase wth an Increase In 
posted speed Ilmlt, and  that accldent rates do not necessarily lncrease 

speed  varlance. Thhls paper  appears in Transponat~on Research 
Rccord No. 1213, Human Performance  and Hlghway Vislbillr).: 
Deslgn. Safety, and Methods. 

485756 DA 
FATAL ACCIDENTS  ON THE RURAL INTERSTATES OF  SOUTH 

CAROLINA  EFFECTS  OF  THE  SPEED LIMIT INCREASE 
South  Carolina  Dcpt of Highways and  Public  Transp 955 Park street, 
Drawer 191 Calumbla  South Carolma 2-02 
Mar 1988 l l p  5 Tab. 5 Ref. 
SUBFILE  HRIS 

Transp 955 Park  Streel, Drawer 191 Columbia  South Carolma 29202 
AVAILABLE  FROM: South  Carolina Depr of Highways and Public 

A study was conducted ~n South  Carolina of the  fatal accident data 
for the  period  July 17,  1987 through  December 31, 1987 on the rural 
interstate highways Thc s p e d  llmit at thhls timc  was 65 mph. The 
data  werc  comparcd wilh the Samc period In 1986 when thc  speed 

acndenu ~n b o t h  sti month  periods was runnlng off the  road. Thls 
lrmlt was 55 mph. Thc lcadlng  probablc cause of fatal  rural  lnterstate 

occurred In 7 OUI of the 15 accidcnts ~n 1986 and in 6 out of 21 for 
1987. In  1985 thc malorlly of vehiclcs (57.9%) involved In fatal 

vehlcles were  lravcllng at speeds less than 55. w t h  anothcr 35.9% 
amdents were drNcn at speeds  under 55. For 1987,  43.6% of [he 

travcllng bctwecn 56 and 65 mph. The number of fatal accidcnu as 
a perccntage of all  fatal acadcnts  lnncascd  from 3.0% in the 1986 
penod to 4.0% ~n thc 1987 period. Using three  statutlcal Inference 
techniques. thls Increase *as shown not lo be statlstically significant. 

479149 DA 
HIGHWAY SAFETY AND THE 65 MPH MAXIMUM SPEED LIMIT 
AN EMPIRICAL STUDY 
McCarthy. PS 
AAA Foundatm for Traffic Safety 1730 M Strect. NW, Su'lte 401 
Washington D.C. 200% 
Oct 1988 66p 7 F I ~ .  13 Tib.  Refs. 1 App. 
SUBRLE  HRIS  
AVAILABLE FROM: AAA Foundation  for Traftic Safety 1730 M 
Srrcct, NW, Sulte 401 Washlngton D C. 20036 
A fedcral Highway Bill, cnactcd in April 1987, pcrmitrcd sLatcs 10 
ralsc the maamum speed limit on mast rural  interstate hlghways to 
65 mph. The state of lndlana  rcacred  promptly to the enabllng 
leg~slation and, on Junc 1. 1987. ralsed the  madmum  speed limll on 
rural  lnlcrstare hlghways In lndlana to 65 mph. This report  presenls 
the  rcsulls of an analysls of encnsivc accident,  speed, and other  data 
relcvant to hlghway safety that wcrc  collectcd  from  various Indiana 
state  agencles for thc  penod 1981-1987. The data wcre used to 
csrlmate  stausucal mcdcls of the  incidcnce  and sevcrlty of hlghway 
accidents. ?he bas~c finding from this analysis IS that,  durtng  the firs1 
seven months In the p o s t  law enwronment.  hlgher  rural lnrersratf 
speed l1m11s In Indlana had very lltte cffect on interslate hlghway 
safety. 

607605 DA 
IMPACT OF DIFFERENTIAL SPEED LIMITS ON HIGHWAY 
SPEEDS  AND  ACCIDENTS 
Garber,  NJ;  Gadlralu, R 
V~rgln~a Unrverslty Department of Civll Engineenng  Charlottesnlle 
Vnginla 22904; AAA Foundauon for Traffic Safcty 1730 M Strcer, 

Jan 1991  58p 2 Fig. 18 TBb. 6 Ref. 3 App. 
S u m  401 Washinglon D.C. 20036 

SUBFILE: HRIS 
A V A I M L E  FROM: AAA Foundauon for Traffic Safety 1730 M 
Streel.  Sulte 4 0 1  Wshlngton D.C. 20036 
Some s t a m  lhal  have rased thc  speed l m t  on rural  lnrersme 
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highways from 55 mph 10 65 mph, following enactment of the Surfan 
Transpartauon  and  Unlform  Rclocatlon AssistanCC A c t  in 1987, have 
restricted  truck speeds by t m p i n g  Differentlal  Speed Limits  (DSL), 
in whxh the manmum speed l lm~t for  trucks is 55 mph  and that for 
passenger cars IS 65 mph. The pu'porc of thls  study was to - the 
nature  and  extent of thc cffccU of DSL on vchlcle speeds and 
accldcnt charactenstla.  Beforc  and  ahcr  data at ICs1 and  control srtcs 
operating  under  DSL  and  non-DSL conditions were statlsticaliy 
anawed to determmc  whether  speed  and accldent charactenrtla 
changed  srgnlficantb as a resul t  of the  higher spced limit w th  DSL 
Brlefly, some of the findings were  as follous. In statcs whcrc DSLwas 
~mposcd,  there was no slgnlficant i nc rcw in the m a n  speeds of 
trucks. 7he DSL  caused an  tncreax In the average s p e d  of 
passenger cars of a b u t  I to 4 mph.  Speed fluctuations within the 
non-truck  trafflc  stream dcncased. Spced  variances for all  vehicles 
'xere higher on Vlrglnla  htghways wth DSL (65i55 mph) whcn 
compared mth those for slmilar highnap in Wesf Vlrginla operattng 
under 65165 mph No significant reducmn tn the  rate of non- 
rrucWtruck accldents. or any  two-vehlclc acc~dcnu.  occuncd mth 

There was no  ewdencc lndlcating thal  the  lncrcasc of the manmum 
DSL. comparcd mth those on highway operarlng mth 65/65 mph. 

speed l m t  to 65 mph for passengcr cars on the rural  Interstate 
systcms In the statcs  srudlcd  has dlrectly mulled In a slgnlficant 
Increase In fatal, lnjury and  werall accldent  rates. Rcarcnd   amdcnu 
were relatwely  higher In Virglnla than In West Virglnia, suggesting 

and  truckx The rate of FuO-vch~cle accidcnts  reduced by a largcr 
[hat rhc DSL  caused  more  rearend accldents espcclally betwcen cars 

amount In Wert Virginla aficr  the ~mplcmcntar~on of the 65165 mph 
srralegy,  than In Vlrginla aher  the impicmcntarlon of the 65/55 mph 
strategy. 

394920 DA 

SPEED LIMITS WITH AUTOMATIC RADAR  DEVICES ON A 
INCRMSE OF TRAFFIC  SAFETY BY SURVEILLANCE  OF 

DANGEROUS  SECTION  OF A  GERMAN  AUTOBAHN: A 
LONG-TERM  INVESTIGATION 
Lamm, R;  Kloeckncr, J H  (Clarkson College of Rchnology, N m  
York) 
Transportation  Research  Board 
Transportatlon  Rcscarch  Rccord N974  I984 pp 8-16 15 Eg. 2 Bh.  
4 Ref. 
SUBFILE:  HRIS;  HSL 
AVAILABLE FROM:  Transportat~on  Rcscarch  Board Publicatlons 
OEce 2101 Const~turion  Avenue, NW W h ~ n g t o n  D.C. 20418 

the rnrroduction of speed limits ohen  has only a short-term effect on 
Expcrlenccs In rhc  Federal  Republic of Germany have lndicatcd  that 

reducing speeds. and  consequently the number of acmdcnls, un lc s s  
police  rcgularly enforce rhc s p e d  limlu.  Ported speed llmits alone mll 

enforcemenr can speed  llmiu bMh reduce speed and allnialc 
not guarantcc compliance.  Only  whcn  backed up by stria police 

accidents. ?h examlnc  the  influence of speed ltmits by strin surveillan- 
ces by piicc, one of thc mast dangerous d m g r a d c  Autobahn 
S e C f l O n s  in the Federal  Republic of Germany wdr, equippd wlth 
lanerelaled radar devices and  addllional DO N O T  PnsS signs for 

as  follows: (a) In 1971 the design speed was cxcecdcd by mast o f the  
trucks. The rcsuILs of a long-rem mvcsugation from 1970 to 1982 are 

passenger cars exceeded the speed llmit in either lane: (b) the ll5th 
pasengcr cars in the left and mlddle lanes, whereas in 1981 f e w  

pcrEcntrle s p d s  werc r e d u d  in all lanes for passenger cars and 
trucks, and a more  unlform traffic flw w noted;  (c) the  accident 
frequency, as related to personal injury, uas reduced by a  ratio of 18: 1 
between 1971 and 1981. and the number of fatalltm  dramallally 
dccrcascd,  and (d) between 1974 and 1983 a total of 30 mllllon 
G e m a n  marks was p d  In fioes. The experiences havc demonstrated 
that the common impact of rcasonahle  lane-related speed limiu  and 
Slnct  survelllancc by p l l c c  with automatlc  radar  dcncer h a s  had a 
dcclsNciy  positive influence on drmng  behanor  and accldcnt reduc- 
tlon. The rnvcstigarlon pencd of more  than 10 years appcars to be 
long cnough to venfy that the imprwcmcnu  are permanent. This 
papcr appeared in Transportatlon  Rcscarch  Rccord  Number 974, 
Pol~cc Traffic Enforccmcnr  and Alcohol Countcrmcasurcs. 

469071 DA 
INTERIM REPORT  ON THE SAFETY  CONSEQUENCES  OF 
RAISING THE SPEED UMIT ON  RURAL INTERSTATE HIGH- 
WAY S 
National Highway Traffic  Safety  Admrnistrarlon 400 7th Strcct. SW 
Wdshlngton D.C. 20590 
May 1988 88p Bb. 
SUBRLE  HRIS 
AVAILABLE FROM:  National  Highuay  Traffic Safety Adrnlnaua- 
[Ion 4QQ 7 th  Strcct, SW Washington D.C. 20590 
A study IS rcponcd whrch ~5 the first attempt to assess the eKecrs of 
speed llmm on highuay safety The study  cmplq., several ana?.rlcaI 
tcchnlqua. One approach  compare the mash cxpcrlencc an rural 
Intcrstates  before  and ahcr  lnrrcductm of thc 65 mph  specd llmlt 

and t h e  that drd not. As background for the.% cornparmm, rural 
and mmlncs  diffcrcncn b e t w e e n  statcs that lncreased speed limlts 

Inrcrsrate fatalitles. a well as fatalitics on Other road systemswer  [he 
penod 1982.1987, are prcsentcd. An asussmcnl of changes in the 

comparisons  made I n  the srudy,  a  mathematical mdc l  uslog I2 yean 
nature of rural Interstate  crashes 15 presented. Ib complement rhc 

of fatality data was dmcloped. The modcl csumates 1987 rural 
Interstarc fatalitm based on the historical rclauonship bcovccn rural 

used Io cstimate 1987 rural Inlcrstarc falalitla ~n the f i r s t  28 starcs 
Interstate  faralit~cs  and  fatalitles  on other highways. Thc model was 

that  rad the r p d  limlt. Thc estimated  fatalitiesarc comparcdwth 
the  amual  fatallty cxpencna  ahcr the speed I l r n t t  was ralsed. The 9 
SeEllo~U Of !ha  r c p n  gNC dcta~k. of the study. 

475.101 DA 
INVESTlGATlON OF THE EFFECTS  OF TEMPORARY SPEEDS 
OF 100 KMiHOUR ON SECTIONS  OF MOTORWAYS IN THE 
C O W  OF THE U R G E  EXHAUST GAS EXPERIMENT, ON 
THE OCCURRENCE  OF  ACCIDENTS 
Marburgcr, E A  Meyer. L. Emst. R 
Federal lnst~tute for Road  Research, West Germany  Beretch 

Scp 1986 5Op German 
Unlalforschung  Bcrgrwh  Gladbach West Germany 

S U B R L E  HRIS; NflS  
AVAILABLE FROM:  National  Rchnical  Information  Sernce 52% 

Large scale cxpcrimcnts werc  carncd OUL on behalf of the West 
Port Royal Road Spnngficld V l r p i a  22161 

u7th thc aim of dcrerm~nlng  the cffcct of limillng the  specd 10 100 
German  Govrnment  on pans of Ihe motorway network for one  year. 

m o u r  on [be Occurrence of accidents to pnvate cars. There were 

-7- Ciratiom porn TRlS 
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llmttations due to the relatwely short sections  examincd. There  are 
reports on the selection of comparative  and control sections. the 
accldent  characrerisllcs  found  and  the method of cxamtnauon. The 
resulu of exammattons are submitted on the Occurrence of acadenu 
on tndindual  sectmns,  changes to the  number of all acctdents w th  

conaderauon).  One IS alm concerned with the  connection of know- 
Prsonal injuncs  and serious material damage (differentiated 

ledge of accident analysis mth the  rearrangement  problems. It is 
estlmated  that as a  consequence of the  120/1o0 kmhour alternative. 
the number of accldcnts would denease by about 1400 at 1CfJEJI 
kmmour by about 14.000/18,000. 

361926 DA 
MANAGING THE SPEED  CRASH RISK 
Ruschmann, PA; Josrrlyn, KB: Treat, JR 
qighway  Safety  Research Instttute Huron Parkway and Baser  Road 
Ann Arbor Michigan 48109 
Oct  1981 52p Figs. Dts. 

SUBFILE:  HRIS;  HSL 
REPORT NO: UM-HSRI-8149, HS432 710 

AVAILABLE FROM: Highway  Safety Research  Instltule Huron 
Parkway and Baser  Road Ann Arbor Mlchigan 48109 
The drNing error of improper speed has  been Identified as a leadlng 
cause of traffic  crashes  and  associated lo5ses .  Exccs~vc speed is 
parrlcularly prevalent In fatal  and a h e r  serlous  crashes. Soctety h& 
taken formal ac t ton  to control the  crash risk posed by speeding; the 
earliest  such response and-the  one mmt used today is the legal 
approach  that rests  on the concept of deterrence.  In most jurisdtctlons 
crlmlnal or criminal-like procedures are used to enforce  speeding laws: 

nolators  arc  pursued and  apprehended;  and offenders  arc referred 10 
pollee officers are deployed to observe for  speeders; suspected 

Judicial or admlnlstratwe tribunak to dctcrmtne guilt or Innocence. A 
vartety of patrol  configurations, vehicles, and speed-measuring  devices 
(chlel7y radar) are used by poke  agencta to enforce  speedmg laws. 
Speed  enforcement  as  currently  carried  out IS labor intensive and 
-atb. prmclpally because legal rcqulremcnts  stemming from the use  

enforcement procedures Lo effectively deter speeding. large increases 
~f mmlnal law and  procedures  must bc followed. For traditlonal 

In funds and  personnel  would be rcqutred.  Therefore. strateglcs other 
than the legal approach for managtng the speed crash rtsk should be 
consldered. 

HI2595 DA 
MOTOR  VEHICLE CRASH FATAUTIES AND 65 MPH SPEED 
LIMITS ON RURAL INTERSTATES IN 40 STATES 
Lund. AK; Wells, JK; Baum, HM 
Insurance  Instttule  for Highway Safety lo05 North  Glebe  Road 
Arlington  Virginia  22201 

SUBRLE:  HRIS 
Aug  1989 4p 3 B b .  Refs. 

AVAILABLE FROM Insurance Institute for H~ghway Safety lo05 
North  Glebe Road Arlington Vtrglnla  22201 
The  purpcsc of this study was to estlmate the effect of 65 mph  speed 
llmits tn all 40 States with the higher Imits during  1989. The data 
source used was the Fatal  Accldcnl Reporting System of the  Nalional 
Hlghway  Ttaffic Safety Admmistration. It was  found that the number 
01 fatalitics on rural intentate  highwar increased by 32% I n  1989 
cornparcd to 1982-86.  In contrast,  the  number of fatahtles on all other 

roads onb Increased by 2% during t h s  same penod. Sirnilarb, the 

The estimated risk for a  rural  Interstate fataltty increased by 29% In 

number of fatalitics on urban  intentate highwiys Increased by 8%. 

1989 relative to all other r o a d s  and  inneascd by 22% [elatwe only 

vehicles were examined  separately. The relative risk of fatalities on 
urban  interstates. Falallttes for drivers and  occupants of passenger 

rural  interstates w also slgnificantiy hlgher for  drwers  and mupants 

a 55 rnph speed limit. the number of rural  Interstate  fataltttes in 1989 
of  passenger vehicles In 1989. Among  the ctght s t a tu  that  matnlatned 

was 10% I m r  than  the  average for 198286. Over the same period 
the  number of falalitla on all other  roads Increased by 3% and on 
urban interstates they increased 15%. The estlmated nsk  of a  rural 
Interstate fatality declined 22% rclatlve to urban mterstates and 12% 

speed limm resulted In an  inncaxd ruk of a fatallty on rural 
relative to all other roads. These resulu lndlcatc that the 65 mph 

intersIatCS  in the 40 states with htghcr speed Ilmlt.!. For all fatal~tles, 
the  increascd risk a s m a t e d   w t h  the hlgher specd llmlt IS 22.29%. 

494241 DA 
MOTOR  VEHICLE CRASH FATAUTIES IN THE SECOND YEAR 
OF 65 MPH SPEED LIMITS 
Baum. HM; Wells. JK; Lund. AK 
Pergamon  Press.  Incorporated 
Journal of Safety  Rcscarch  VOL.  21 NO. 1 1990 pp I-?? 

AVAILA8LE FROM: Pergamon Pres.  Incorporated Mawel l  
SUBRLE: HRIS 

House,  FaiMRv Park  Elmsford  New York 10521 

nauonal m ~ m u m  speed limit, permlrrlng  states Io post 65 rnph (104 
In  1937, the  federal  government  rclaxed  the 55 rnph ( 8 4  kmh) 

kmh) speed limit.! on rural  Interstate highways. By the  end of 1987, 
38 Stales  had done 50; and nvo addittonal  States followed SUII In 1988. 
It IS estlmated  that  the  htgher  speed I m t  caused motor vehrcle crash 

speed limit had  remained at 55 mph. Thls translates Into over S O 0  
fatalities lo bc 26% higher In 1988 than they  would have been if the 

dealhs  atlrlbulable  to  the hlgher speed llmtts on rural Interstate 
highway. Overall. it  IS estlmated  that  more  than 700 people,  who 
would  have lived had  the limit not been  ratscd, have  dled on rural 
Interstate hlghwar since states began to par t  65 mph llm11s In 1987. 
The effect of the higher llmit doubled beween 1987  and 19%. and 
the 65 mph limit may c a t  far  more in death  and l n p y  than predlcled 
pnor to the speed llmit Increase. 

612525 DA 
OPPORTUNITIES FOR FRONTAL  CRASH  PROTECTION AT 
SPEEDS GREATER  THAN 35 MPH. FRONTAL CRASH SAFETY 
TECHNOLOGIES FOR THE BO'S 
Digges, KH; Morns, IB 
Soctety of Automotive Engmeen 400 Commonwealth Drlve k m n -  
dale Pennsylvania 150% I-56091.116-6 
Feb 1991 I l p  Figs. Refs. 

SUBRLE: HRIS 
REPORT N O  SP-852 

AVAILABLE FROM: Smiety of Automotive Englnccn S m  

This p a p  summarues some of thc relevant  research *hlJ *JS  
Commonwealth Drive Wanendale Pennsylvanra  150% 

sponsored by the  National  Htghway  Traffic  Safety A d m ~ n l \ ; : . ~ l ~ t l n  
(NHTSA)  under the  dtrectton of the  authors. Resulls p"' i r , . j r l v  
appllcablc to current vchtcle configurations  are highllgh:cd 1 1 : ~  ar 
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[unities  for  iurther  Imprwement. and  requlred rescarch arc dlscusrcd. 
The lVHS (Intelligent Vehlclc-Hlghuay Sysrcm) program n o w  
underway at the Department of Transporrarlon offers a mechanism 
for achlewng slgnlficant lmprwemenrs In occupant protection. 

373364 DA 
OPTIMAL SPEED LIMIT A NEW APPROACH (ABRIDGMENT) 
McLecd, DS (Ennronmental Sclcnce and Englnccnng, Inc) 
Transportallon  Research  Baard 
Transporrarlon Research  Record N887 1982 pp 1-2 S Ref. 
SUBRLE  HRIS 
AVAILABLE FROM: Transporrarlon Rescarch Board Publicauons 
Office 2101 Consrlrutlon Avcnuc. NW Washington D.C 20418 
The prlvare optlmal speed for a d m e r  and  the oprlmal speed llmlt 

determine hls or hcr oprlmal d m n g  speed by comparing the mu of 
Imposed by a gwcrnmcnr are nva differcnl Ihlngs. An lndnidual can 

of an accldenl)  mrh  the  benefits  (reduccd rravcl tune). A driver's 
Increased specd  (grcatcr gasollnc mnsumprlon and grcarcr  probabllly 

prlvare optlmum  speed  docs not. hwcver,  takc Inlo accounr any 
damage that h a  or hcr c a r a  spccd may do  IO orhcn This IS an 
external cas1 of speed. whlch prondes a ratlonalc for gwernmcnt 
rcgulalion of hlghway speed. In thls paper we present a method  for 
calculaung the oprlmal speed l l m l t  I t  slarrs with Ihc pnvatcly chcren 

, speed  and  lhen  adlusts it 10 account for encrnal cosrs. One advanragc 
of thls mcrhcd IS that I[ IS based on Ihc drlrcr's  Judgment a b u t  rhc 
value of h s   o r  her life rather than on an  cncrnally lmposcd cstmatc. 
Afler derlving a formula for :he oprlmal speed I lmi t ,  we use 11 In a 
slrnple numcrlca cxamplc that prmdes (a)  an  estlmatc oi  the oprrmal 
speed Ilmlt; (b)  an estlmarc of the cast per lifc  saved oi a suboptimal 
speed IlmlI. whlch c a n  k comparcd w l h  [he  ccsu oi orher way of 
sailng IIYes; and (c) an undenrandlng of rhc Q ' p  of Informatron 
needed to lmprwe estlmates of the optimum.  (Author) Thls paper 
appeared In Transportatlon  Rescarch Board Rcwrd No. 887, 
Economic Analps  Issues 

396387 DA 

Bcmr  Roads VOL. 55 NO. 5 May 1985 p p i 2  
PAGAN'S  PERSPECTIVE 

SUBRLE:  HRIS 
AVAILABLE FROM Better  Roads PO. Box 558 Park Ridgc Illmois 

~~ 

60068 
The  author  conrends thal Ihc nccd for a narlonal S5 mph speed limlr 
IS not as compelling as I[ was when the limlr was cnaclcd.  Whcn 
inflauon and  the mprwcd gas mllcagc of prcsenrday  automobllcs  arc 
iakcn inlo accounr  thc cost of gasollnc per  mllc is about rhc same as 
In 1970. Furrhcrmore. only about onc rhlrd of Ihc total vehlclc 
milcagc rravcled In the U.S. a m  on r o a d s  where  speeds of 55 mph 
or more  are posriblc, and only ha!f of l h m c  vehlclc  miles arc actually 
negoliared ar or abovc 55. Asuming a 12 pcrcenr average  fuel sawn@ 
when not speeding, the m a l  sanngs IS less than 2 perccnl. Slnce the 
petroleum used in hlghway rramportauon  accounu for  only a quarrcr 
of the nauon's cncrgy mnsumprlon.  lhc savings horn Ihc spccd l m t  

ding  safety,  the  aurhon notes [hat m a l  largc lnterslarc hlghways havc 
represent only onc half of onc perccnr of US.  cncrgy nccds. Regar- 

speed llmlts are s e l  using thc 8 t h  perccnlile specd on a given 
teen deslgned for spec& greatcr  than 65 mph Hc nota thar whcn 

highway. accidentswill be reduced,  regardlessofwhether the new lhmit 
IS a b w e  or b c l o w  the old. In thc  author's oplnion, tlmc currently 

spenr cnfornng  thc  speed llmlt Could be betrer urlllred keeping 
lmpalred d m c n  o f f  the r a d  and  enforcing seat k l t  law. 

475209 DA 
PAGAN'S  PERSPECTIVE. HIGHWAYS IN GREAT BRITAIN 
PART 1 . THE  MOTORWAYS SYSTEM 
Pagan, .4R 
k t t e r  Roads VOL. 5 i  NO. 11 N w  1987 pp 3840 
SUBFTLE: HRIS 
AVAILABLE FROM Betrer  Roads  P.0. Box 558 Park Ridge Illlnols 
60068 
Thcsc commcnu on the  Bnush motordays draws irom mforrnauon 
conlalncd in "A History of Brirlsh Moronvan' ty  Gcorgc Ckxrles- 
worlh. publlshed h Thomas Telford Llmlted of London. The 
definmon of the l c m  Moronva)s E given, and 11 LI noted  [hat Ihe 
motonray rends to parallel thc design and developmenr o i  :he U 5. 
lnlerslarc  hlghnay Frcrn. Economla dlctared Wmc changes ;n the 
deslgnstandards as construction proceeded In [he 1960s. For  exanple. 
[he 19-55 srandard crass-secrlon for a dual  ?-lane  road whlcP. was 

Consenatlve gwcrnnenr and the 1973 011 CrISIs led to a de-emphasls 
129-h werall, was reduced to 116 fcer. Thc 1970 clectlon cf [he 

cf motonray ConsIrtiction. The 011 cns6 a h  led to an  erperlmenra! 
speed limit of SO mph. Durmg t h s  6-month  perrod,  there was a 
rcductlon in acndenu of 43% in dayligh! and ?p?& In daricres over 
and  above rhal  Ilkcly ro be cxplained by trcnds w r h  tlme and season;: 
var!allon and also wirh reducnon in rraffic 1979 data Indicate [hat I: 
a lhrtlc w c r  1,SW mllcs of motornay. 4,044 accidenu  rcsultcd I n  101 
fatalltlcs. A sludy concluded  that a 1% rlsc :n the awrage s p e d  
resulted in a 2.8570 Increase In all accidenrs 

603699 DA 
PRELIMINARY ASSESSMENT OF THE INCREASED  SPEED 
UMIT ON  RURAL  INTERSTATE HIGHWAYS IN ILLINOIS 

Sidhu. CS 
(ABRIDGMENT) 

Transporlatlon  Research  Board 
Transporrarlon R w a r c h  Record N1281 1990 pp 7883 3 Flg. 4 D b .  
I Ref. 
SUBRLE:  HRIS 
AVAILABLE FROM.  Transportalion  Rcsearch Board Publlwuons 
Officc 2101 Consrlrurlon Avenuc, NW Wdshlngron D.C. 2031.9 
In May 1987. a 65-mph  speed limit was p t c d  on rural  Interstate 
hlghwap In lllinols. Thc effect of [he  change In vehicle speeds on ihe 

consisted of uslng 5 years of data collected bciore the new speed llmlt 

incldcnce of acodenrs IS assessed for thc first ycar.  The  method 

ofacndcnrs had thcre k e n  no change In rhc posted  speed llmlt The 
and  subjecting rhcsc  data to llncar  regrcsslon 10 pro~cct rhc numbcr 

projected n u m b c r  of accldcnrs of tach typc was lhen  comparcd mih 

speeds of pasrenger vehiclcs on the  rural  Inrersrares  incrcased  irom 
[he  reported  numbers for [he pcncd of the asswmcnt .  Average 

59.8 mph  dunng [he preccdlng  year 10 61.8 mph  durlng  the lnlllal 12 

(erpectcd versus reponed) Increased on each of the  three  dfferenr 
months of thc Increased speed Ilmlt. The number of fatal  accldenb 

bpcs of highuay (15.2% on rural  Intcrstatcs.  203% on urban 
lnrerslarcs,  and 2.9% on thc prlmary system of hlghuap). Most Ofthe 
l n n e a x  in faral acadcnu on thc r u r a l  Intcntatcs may be artnbuted 
to [he increase ~ r r  faral pedesrnan  accidcnu  and  fatal  accldenls 
Ir.vohing dnnklng and drning~ Results lndicatc  that  the hlgher p s : e d  

Relnrlonshfp Benveen Speed nnd Crmhes 
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Relanbnship Between Speed and Crashes 

s p e d  11m1t In Illinois did not havc a clearly noticeable or an ohous ly  
adverse effect on falal  accidents  durmg 11s f i r s 1  year.  This  paper 
appears In Transprtatlon  Research  Record No. 1281, Human 
Factors  and Safety Research  Related to Hlghway Deslgn and 
Operation. 

379408 DA 
PRESENTING SAFETY INFORMATION TO TRAFFIC VIOIAT- 
ORS 
McKnight, A J ;  Katz, DB 
Natlonal Public Semces  Rexarch Institute 1 2 3  North Pltl Street 
Alexandria Virginia 22314; Natlonal Hlghway  Traffic  Safety Ad- 

Aug 1982 Final Rpt. U p  8 B b .  Refs. 2 App. 
mlnlstration 400 7th Street, SW Wdshingron D.C. 20590 

REPORT NO: HS-806 386 
CONTRACT NO: DOT-HS-842062;  Contract 
SUBFILE:  HRIS;  HSL 
AVAILABLE FROM: Natlonal Technlcal Informallon  Sernce 5285 
Port Royal Road Springfield Vlrginla 22161 
This  report derrlbes the evaluation of a syslem for d~ssem~natlng 
safety Informathon to traffic nolators  lhrough warnlngs Issued by law 
enforcement officers. The ObJective of thls approach was to reach 

do no1 receive the rype of  safety  information gwcn to convicted traffic 
traffic nolators who are not clted for traffic offenses and,  therefore. 

nolators  through  court-sponsored  traffic x h m l s  and  Srate  dnver 
lmprovement systems. Through a senes of pllol t e s t s  conducted In 

dangers, financial penallla, legal consequences of speedlng  nolatlon 
Iowa and Maryland. an  ~nformat~onal booklel  deallng w t h  the 

was devcloped.  Informatlonal rnalerlal Has accompanied by a bnef 
open b o o k  lcsl that was malled back 10 the poke.  The materials  were 
evaluated for their effect  upon  accldents  and V I O ~ ~ I I O N  in the  State of  

u'arnlng  booklets  such  that every other  drlver recerved the materlals. 
Maryland. The  mformat~onal  materlak  and tests were  bound into 

D e  total rampic includcd 36,% drlvcrs. Two-thlrds of the drlvers 
rccelving informational materials returned tests. Records of accldents 
m d  v1olauons follomng Issuance of warnlngs revealed no differences 
Detwecn the  groups recclving the warnlngs w t h  and  wthout Infor- 
mational materlals. W i l e  the  followup  per103 was not  ofsuficlent 
length 10 warrant a final conclusion, and addltlonal analysis  was 
recommended, the authors believe [ha[ availablc data justtfy a 
tentatwe  concIus~on  that  the  lnformatlonal system was not cffectlve In 

accldenu. 
lncreaslng compliance w t h  the 55 rnph llmlt or rcducing  speed-related 

425936 DA 

ACCIDENT  RATES 
RAISING THE OPEN  ROAD  SPEED LIMIT THE  EFFECT ON 

Jones, WR; Derby,  NM; Frilh. WI 
New Zealand  Roading S y m p i u m  New Zealand  Roadlng Vol. 3 1987 

SUBFILE:  UCITS;  TLIB 
No abstract available. 

607315 DA 

TECHNICAL  COMPENDIUM.  FRONTAL  CRUSH  ENERGY  AND 
RECONSTRUCTION OF  MOTOR VEHCLE ACCIDENTS  A 

Smlth, GC; James, ME; Perl. T R ;  Struble. DE 
IMPULSE  ANALYSIS OF NARROW  OWECT IMPACTS 

pp  597606 

Sonety of Automotive Eng!nem 400 Commonwealth  DIN^ Warren. 
dale  Pennsybania 150%  0-89883.122-9 
1989 pp 4 0 5 4 1 5  Flgs. Bbs. Rcfs. 1 App. 

SUBFILE: HRIS 
REPORT NO: FT.34 

AVAILABLE  FROM: Scaety of Automotive  Englneers 400 
Commonwealth Dnve Wdrrendale Pennsyhania 150% 
This  paper cxamlnes methcds of cstlrnatlng the cnergy dlsslpared @ 

the  fmnlal  crush Of auromobllcs whlch lmpacr  narrow ObJects such as 
p o l e s  or trees. The  method onglnally developed by Campbell  for f u l l  
frontal c ra shes  is found to underesllmate  the  cnergy  for narrow object 
Impacts by as much as 68 perant  in thosc cases Investigated. A 
c ~ r r e c ~ l o n  factor  equwalent to t h a t  used by NASS to account for 
Induced W n g  15 found to irnprwc  the  estlmatlon in  all cases lnves. 
tlgated,  lmpronng  the  error to 37  percent In the worst cax. ~n 
exploratory study usmg a prmously  reported  technlque of ap- 
prrajmatlng a single hlgh speed mash w t h  a serles of repeated l o w  
speed  crashes 15 presented with promilng resulb.  The  unique  nature 
of narrow ObJecr lmpacls In lmpuulse analysls i also discussed. I: E 

s h o r n  that lhe principal d~rcnlon of force IS not necessani). the  same 
as  the dlrectlon of crush of the  car  outer  surface. 

607272 DA 
RECONSTRUCTION  OF MOTOR  VEHICLE ACCIDENTS: A 
TECHNICAL  COMPENDIUM. ANALYTICAL APPROACH TO 
AUTOMOBILE COLLISIONS 
Emon,  RI 

dale Pennsylvanla  150%  0-89883-122-9 
Soclety of Automotive  Engineers 400 Commonwealth Drive Warren- 

REPORT NO: PT-34 
1989 pp 75-83  Figs. Refs. 

SUBFILE.  HRIS 
AVAILABLE FROM: Scc~ety of Automotive  Englneers 1W 
Comrnonwcalth Drwe Nkrrendale Pennsylvanla 15090 
Analyses of %me of avallable expcrlmental  rcsults suggest rhal fronral 
and rearsnd automoblle co111s1on processes may be slrnulated by a 
slmple model mth a mass, whlch rcpresents  the vehlcle mass, and 3 

vehlcle sIructure.  Ind~catlon arc  that ~n the case of bamier and 
sprtng, whlch represenls  the res~sung force due Io crushlng of the 

h e a d a  mlliions, the spring 1s one-way Ilnear. and the rate d w s  no1 
vary wth colhdmg speeds prowded that  the t y p e  of vehicle and Ihe 
mode of collisions remain the  same. On the Olher hand, In the case 
of rearsnd CoIIIsions, cxpcrmenu mdlcate that the spring is almosl 
rtgtd-plastlc. The occupant's mouon was also studled by a slmulaIed 

safety  harnesses  and vehlcle interior geometry relative I @  occuDan:s 
model. A parametric  study was made to obtain a design crlterlon for 

for tquty reductlon. 

607298 DA 

TECHNICAL  COMPENDIUM.  A  REVISED  DAMAGE ANALYSIS 
RECONSTRUCTION  OF MOTOR  VEHICLE ACCIDENTS: A 

PROCEDURE FOR THE CRASH  COMPUTER  PROGRAM 

Soclety of Autornotivc Engineers 400 Commonwealth Drlvc W a r e n -  
McHenry. RR; McHenry BG 

dale Pennsylvanla  150%  0-89883-122.9 
1989 pp  259-270 Figs. 13bs. Refs. A p p .  

SUBFILE:  HRIS 
REPORT  NO: PT-34 



Relatiowhip  &ween Speed and Crahes 

AVAILABLE FROM: Soctety of Automotwc  Engineers 400 

A revised damage analysls procedure  for  CRASH, which includis 
Commonwealth D m e  Warrcndalc Penrujylvanla 150% 

rstltution effects, IS describcd. Thc proposed calculation proccdurc 
has  the  potential capablhty of (1) lmprovlng thc de1ta.V accuraq In 
low-speed collts~ons and (2) segregating stiffness and  ratltution 

of the  categoruation of vehtclcs through tis use of addmonal Crush 
properties. ' h e  anaryttcal approach can provide a basis for  rcfincmenr 

computer  routine  are  presented  and  compared with co r rapndmg 
properly  descripron.  Sample resulrr from appllcatlomof a protorpc 

resulu from the orlginal damagc routine of CRASH. 

562992  DA 

WEIGHT-BASED ADVISORY SPEEDS 
REDUCING RUNAWAY TRUCK ACCIDEMS THROUGH 

Fircstine, M; McGce, HW; Cunningham,  D 
US  Dcpt of Transportation  Fcderal Highway Adminlstration  McLean 

Sep 1989 Summary  Report  18 pp 
VA 

REPORT  NO:  MWA-IP-89-023 

SUBFILE U C m ;  TLIB 
CONTRACT N O  DTFH618S8-RMX)72. 

No abstract  avallablc. 

6042% DA 
REDUCTION IN THE SPEED UMlT FROM 110 KM/H TO 90 
KWH DURING SUMMER  1989:  EFFECTS  ON  PERSONAL 
INJURY ACCIDENTS,  INJURED  AND  SPEEDS 
Nilssan, G 
Natmal  Swedtsh Road & Traffic Research Inst~tutc Fack S-581 01 
Linkocpmg  Sweden 

REPORT  NO: Wl-358A 
1990 27p 

SUBFILE HRIS; NTIS 
AVAILABLE F R O M  Natlonal 2chnical lnformatlon  ScMcc 5285 
Port Royal Road Springfield Vlrgma 22161 
On tchalf of thc  Road Safety Offict the I N I I ~ U ~ C  has analyzed the 

salety Sltuation on rural roads dunng  summcr 1 9 8 9  unproved in 
effect of the  reduccd speed l m t  during summer 1989. 'he traffic 

rclation to the  corresponding  perlod In 1988. AS c r p e c t e d ,  the 
lmprwcment was greatest on those  roads  whcrc  the  speed lhrnit was 

also  PEW-259292. 
reduced from 110 kmh to W kmh. particularly on rnotomys. Sec 

602814  DA 
REDUCTION OF THE 110  KWH  SPEED UMlT TO 90 KMiH 
DURING SUMMER  1989.  EFFECTS  ON  PERSONAL INJURY 
ACCIDENTS,  INJURED  AND  SPEEDS 
Nilson. G 
National Swedish Road & Traffic Rcsearch  Institutc Fack  S-581  01 
Linkoeplng  Sweden 
1990 37p Swedish 

SUBFILE HRIS; NTIS 
REPORT N O  Wl-358 

AVAILABLE F R O M  National Technical Information Scrvict 5285 
Port  Royal Road Sprmgfield  Vlrginla  22161 
The cffcct of the  reduced  speed llmlt dunng summcr 1989 was 
analyzed. The reductlon in the 110 krnm during  summer 1989 on 5500 

lon of roads l e d  to lower speedr than in 1988 not only on the road 
SeCfiON i m b e d  but a b  on Other main r o a d s .  Summlng up,  the 
traffic Safcty situation on Nral roads  during  summer  1989 Improved 
In relation to t h c  m r r a p n d l n g  period in 1988. AS cxpccted,  the 
improvement was greatest  on those  roads  whcrc  thc spccd limn rvas 
r e d u d  from 110 krnh to 90 krnh. particularly on motorways. The 
reduction in specd was a b  greatest  on motorways. 

603598 DA 

ACCIDENTS 
RELATIONSHIP OF S M P H  UMIT TO  SPEEDS  AND FATAL 

McKnight. iu; Klein, TM 
Ttansponation  Rcscarch B a r d  
Ttanspnatwn Rcscarch Rcwrd N1281 1990 pp 71-77 2 Fig. 3 Ref, 
SUBFILE HRIS 
AVAILABLE FROM:  3anspnation  Rcsearch Board  Puhlicar~ons 

A time scria ana+& was performed on fatal acodcnu,  tqu'y 
Offtcc 2101 Constitution Avenue. NW  Wshington D.C. 20418 

acadents. vehicle  miles travclcd. and vchiclc spccds w c r  thc 5 years 

speed limtt (NMSL)  allowed dunng  the spring of 1987 on rurd 
prcccding  and  1 yea r  following thc mcrcasc In the national manmu 

spceding on ~ r a l  Interstates i n c r c a v d  by 48% and fatal acctdenrs 
Intentarc highuays. In thc  states  that raised  their limits to 65  mph, 

lncrcascd by 27% wer pro~ecttons baxd on previous  trends. A 9% 
lncrcasc in speeding and a 1% incrcasc in fatalities were o k w e d  on 
highways still postcd  at 55 mph. In the stata tha t  retained  the  5s-mph 
limlt, fatal  accidents  incrcascd by h g h t l y  more  than 10% both on 
r u r a l  Intcntatcs  and  other  posted hlghways cotncidcnr wth the  change 
in the NMSL. Speeding on the nvo classes of highways tncrcased by 
18% and  37%, respcctivcly ' h e  total lncrcasc In fatal  accldenrs 

states, was atimatcd at a p p d m a t c l y  MOO.ear. A shin of high-speed 
attnbuted to the  raiscd spxd l i r n t t ,  both In 65-mph  and  55-mph 

traffic to mral Intcrstata  from  other highways  may have  contnhuted 

accidents on 55mph  non-Intentate highways in statcs that  did not 
to the changes occurring in the  65-mph smtcs. The increax In faral 

raise their limns may haw, bccn caused, In pan, by the  absencc of 
such a shift. mi papcr  appears in 7tansprtatton  Research Rccurd 
No.  1281, Human Factors and Safety Research  Related to Highway 
Design and Opcralion. 
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SPEED UMIT DURING 1 9 8 7  
REPORT TO CONGRESS  ON THE  EFFECTS OF THE 65 MPH 

Natwnal Highway P d M c  Safcty Adminirtration  Washtngton  DC 
Jan 1989 
SUBFILE U C m ;  TLIB 
No  abstract availablc. 
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RURAL SPEED LIMIT AND TRAFFIC  ACCIDENTS 

Natmal  Inst~tute for Transpon & Rd R a ,  S Af P.O. Box 395 
hcldvnck, R; de B a r ,  E 

F'rclona OOOI T r a m a l  South Africa 0-7988478-1 
Jan 1987 164p 
REPORT NO: RVi2.6 
SUBFILE  HRIS; NTIS 
AVAILABLE FROM: National Technical Information  ScMce 5285 
Pon  Rqal   Road Springfield  Vlrgmia 22161 
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Relationship Between Speed and Crashes 

The  investlgauon is a  comprehensive  examination of the  relationship 
between  rural  speed limiu and  amdenls.  South Africa's rcad  falalitj' 
rate is very high when  compared to those of Western muntries,  and 
i t s  urban  and  rural  speed limits are  above  average. An analysls of 
twetve industrialized  Western  Countries  showed  that  thelr farality rate 
could largely be explained in terms of their  speed  limiu.  Fortytight 
speed limlt changes In twek coun t r l a   a r e   dedbcd ,  and  three 

change in mean speed  have been  developed. Smth Africa's amdents 
models relatlng the  change in fatal, injury and  total accidentswith  the 

between 1972  and 1985 are analyzed  against a number of fanon by 
multiple  llnear regression. It IS concluded  that  a  change of speed on 
part of the r a d  network  affects awdents elsewhere on the  network. 

to 50  and 90 kmh respectively. 
It IS recommended that the urban and  rural  speed limils be reduced 

SAFETY AND OPERATIONAL  IMPACTS  OF RAISING THE 
196594 DA 

SPEED LIMIT TO 65 MPH. FINAL REPORT 
Upchurch, J;  Rahman.  M 
Arizona State University. Ttmpe Center  for Advanced  Research in 
Transportation  Tempe  Arizona  85287;  Aruona  Depanment of 
'Ransportation 21% South  17th  Avenue  Phocnu Arizona  85007; 
Federal  Hlghway  Administration 400 7th Street, SW Washlnglon D.C. 

Jan 1 9 9 0  52p 22 Fig. 8 B b .  1 Ref. 
20590 

CONTRACT N O  PL-l(33)  Item 288; HP&R 
REPORT  NO:  FHWA-AZ90-288 

SUBRLE:  HRIS 
AVAILABLE FROM National  Rchnical  Information Service 5285 
Port Royal Road  Spnngficld  Vlrginla  22161 
Arizona's  experience mth  the  65  mph speed hmlt is pruented In 
terms of driver behanor  and  acndent experience. The speed limlt on 
Arizona's  rural  Interstate was raued to 65 mph on April 15. 1987. 
Driver  behavtor is pruented m t e rm  o f  the  speeds which motomu 
actually drNc on the  rural  Intenlate.  Before  and  after  data  are 

,988. Vehlcle speeds increased by only about 3 mph or l e s s  during  the 
'resented from the last quarter of 1983  through  the f i r s t  quancr of 

four  quarters following the  speed llmit Increase. A fwe year history of 
Interstate  accident  data -- 1983  through  Spring 1988 _- is presented 
which prmdes  a before  and  after  comparison. Total accidents, fatal 
accidents. and Injury accidenu  lnformatlon is presented. Accident rate 
lnformation is presented to account for  the effect of inncasing vehicle 
miles of travel.  Accident data on the urban Interstate  are presented 
for comparison  purposes. 

6 0 2 2 3  PR 
SAFETY EFFECTS  OF THE 65 MPH LIMIT AND THE MAN- 
DATORY SEAT BELT LAW 
INVESTIGATORS:  30334 
SPONSORING O R G  Georgia  Department of Transportation 
PERFORMING  ORG. GCorgla Institute of Tkchnology; Georgla 
Department of Transportation 2 Cap1101 Square  Atlanta  Georgla 
30332 
PROJECT  ST4RT  DATE:  8906 

SUBRLE  HRIS  
PROJECT  TERMINATION  DATE: 9010 

jurlsdlctions wlth mandatoty sea l  b e l t  laws; measure  the  effects of the 
This  pro@ wi l l  review and  summarne the  expertence of other 

- 

65 mph  Speed  limit  law on fatal accidents, fatalities, falal accident 
rates,  and fatality rates;  and  measure  the  effects of the 65 mph  speed 
limit law on accident seventy as  measured by p o k e  report injury 
mdw. 

600331 DA 
SAFETY IMPACT OF THE 65 MPH SPEED LIMIT A TIME 
SERIES ANALYSIS 
Pfefer,  RC; Stcnzcl. WW 
Nonhwutern Univcrslty. Evanston Traffic Institute, 555 Clark Street, 
EO. Bar 1 4 0 9  Evanston lllinols 60204 
Dec 1989 132p 

SUBRLE:  HRIS; NTIS 
REPORT NO: HS-807 524 

AVAILABLE FROM: National  lkchnical  Informatton  Service 5 2 8 5  

The pro@ cxamlnes the  effects of the  natlonal  maumum s p e d  l ~ r n l i  

Pon Royal Road Springfield  Vlrginia 22161 

change on vehicular speeds and  safety on 1200 miles of  rural 

to 65  mph occurred In May of 1987. The  speed limit increase  does 
lntersrate htghwap In the  state of Illinois. where the Increase from 55  

not apply to trucks. h a w s  were made of speed  data from four 
tndivldual speed monltonng s~tes, and the  aggregate of 15 slles. on 
rural intenrate roads. The results mdlcate that there was an lncreasc 
In the  85th  percentile  speed of passenger  vehicles, on the  order of 
four, or five, miles p e r  hour,  correlated mlh the  change In the law 
The frequency of  all accidents  increased on the  order of 14 pcrcent. 
in mrrclation mth the law change. Howtvcr. the Same ewdence could 
nor be found  for ~nneases in either  the  frequency of sertous accldenls. 
or  the accident rate. Furthermore,  there was no  strong  evidence that 
speed  differentials between can and  trucks  were  affected,  or  [he 
car-truck  accldent  experlence  changed. 

602472 PR 

AND  TRUCKS 
SAFETY  IMPACTS OF DIFFERENT SPEED LIMITS FOR CARS 

SPONSORING  ORG: 30 
INVESTIGATORS: Harkey. D 

PERFORMING O R G  Scicntex Corporation 400 15th Street, S W 
Washington D.C. 2ooo6 
PROJECT START DATF: ND 
PROJECT  TERMINATION  DATE: ND 
SUBFILE  HRIS 
The lmplicarlons of Iwer speed limns for trucks on freewar will be 
examined in terms of  hlghway safety, lraffic  and truck  operations, 
enforcement,  and  economic  impact. Truck speed  and  crash  data in 
s t a t a  w t h  and without dual limits wi l l  be examined to assess  the 
nature of multi-vehsle crashes on freeways, and  whether  the  crashes 
that muld be averted or increased  as a result of  separate  truck limtts 
represent a significant safety  problem. B a d  on the  finding.  speed 

some freeway sect~om and  evaluated  before and aher the  change 
l l rn i l s  for  trucks would be removed  or  lowered, as the case may b e ,  on 

Some  secttons would 

611999 DA 
SAFETY  IMPACTS OF THE 65"PH  SPEED LIMIT ON INTER- 
STATE  HIGHWAYS 
Chang, G-L; Carter, EC; Chen. C-H 
Maryland Unlverslty, College Park Department of Ciwl Engineering 
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College Park Maryland 20742 AAA Foundation for Traffic Saicv 
1730 M Streel, Suite 401 Wuhlngton D C. 20036 
Aug  1991 8op F15. Thb. 20 Ref. 
SUBFILE: HRIS 
AVAILABLE FROM: A&% Foundarlon for Traffic  Safety 1730 M 

l h s  rcporl s tudla  the lmpacr of [he 65-mph  specd lhmit on Intcrstale 
Strecl, Sultc 401 Washington  D C. 20036 

highway fatallrles uslng the BoxJcnlrins mcdel  and  Box-liao Inlcrvcn- 
lion analysis. An extensive survcy was conducred to collecr accldent 
informatlon Indlvlduaib from each state, including the accident 
frcqueniy  dunng  [he 2-yr teforc (1985-1986) and  the 2-yr ahcr 
(1988-1989) perrcds. Wlth  Scveral follcw-up  phone calls, the final 
survey rcsuILs ycld an accldcnt data s e t  for huelve 65-mph  and No 
55-mph  states. Thhn r e p r r  summanzcs  the rcscarch rcsuls In the 
follwng sequencc: Comparlnn of lhc acclden! frequency  before  and 
aficr  the  spccd limlt change In b o r h  65-mph  and S5.mph  statcs; 
ASSesSment of the accldcnr rarc k fo rc  and aher rhc spced limll 

change ~n bo th  65-mph  and SS-mph s l am;  Evaluauon of thc 
long-lcrm natlonmde fatallty pattern on rural Inrcrstate  hlghway, and 
Esrrnauon of !he 65-nlph  spccd lhrnll lmpacr w l h  Interventton 
analysis The report IS organized  as lollous- Chaprer 1 1s an  mrcduc- 
lion. Chapter 2 d e x r l k s  the  charactensua of data sets used for 
accident and fatallty  analyscs. Prellmtnary results based only on the 
numerical change In fatalmcs  and  accldenu behueen the  before  and 
after perhods are also  prcsentcd ln thts Chapter Chapter 3 fin[ 
introduces three StatlslIcal tesu tor u s e  I C  assessing the  speed Ihm~t 
lmpacrs on acc~dents. tollowed tq a deralled d lxus lon  of  rhc lest 
resulls. Concluding  comments w t h  respect to rhe dara qual)?  and 
reliabllhy of the research findings are also Included Chapter 1 
Invcsrrgates rhc spccd Ilmlt Impact on Interslare hlghway fatalllics. 4 
Ilme-serles mcdel bascd on [he Box-Jcnklns method 1s presenrcd 
along wth some staustIu for Identlficalon of any s)stematic trend ~n 
the fatallty parrcrns. Thc standard Inttrvcmlon analysis IS rhcn appllcd 

slgnlficance of the 65-mph speed limll on faralitles The overall 
In ConJunctlon wlrh the  [me-sales rncdel lo t e s t  lhc  statlslxal 

research findmgs and  furure research  needs are  summarized In 
Chapter 5 .  

615858 DA 
SHORT TERM SAFETY  EFFECTS OF THE 100 AND 1M KWH 
SPEED LIMITS ON STATE HIGHWAYS 
Rmzbach,  R; B l o k p l ,  A 
Insuture for Road Safety Rescarch SWOV PO. Box  170 2260 AD 
Leldrchendam  Netherlands 
1989 67p  Durch 
REPORT NO: R-8918 
SUBFILE:  HRIS;  NTIS 
AVAILABLE FROM: Natlonal Rchnlcal  informarlon Sewce 5 2 5 5  
Port Royal Road Sprlngfieid Vlrglnla 22161 
From May I. 1988 rhc speed I l r n i t  on Dutch morornaysu'as lncrcased 

the limn is srill fxcd  at 100 kmh. The Introduction of rhc mcdlfica- 
from 1 0 0  to 120 !unn~ For a limlted part of the motornay network 

11017 In spccd l m t  wiis alrended by Informalion,  publlnty  and an 
Increased pollce control. I n  thc repon the effect of these  measures on 
traffic safety In the period up to the cnd of 1968 IS cvalualcd. 
Accldenr data  are  correlated wth recorded  spccd  changcs In thc 
before  and  afler perlal. I t  IS concluded that: the composition of 
measures,  desplte  the Increase of speed lhmlt, hasproduced a decrease 

In the aclual  dnving  specds;  the  den- ~n speed has lead 10 a 
notable  lncreasc In traffic safety; rhe safety aFCu are not 
Itmlted Io motoraay, but a h  to  other hlghway 'ypes; and  mthln ihc 
Itmiled afIer pcncd of eight months a denease  of thc effects  and even 
ln a grvcn case a return to the old slruarlon, IS s h m .  Problems 
conccrnlng rhc quanuficarlon of the  cffcct,  prognosis of cffcnrr mth 
prcscnl p o l l r y  and lWCl  Of p l t c t  survclllancc, p l icc  control,  and 

and Memo.  A l l  others  rcicr to Eiarlonal Insuture for Road  Safer) 
p l lcc  enforcemcnr a r e   d w u w d .  Availablc only In the U.S., Canada 

Research SWOY P.O. Box 170, 2260 AD Ladschendam, T h e  
Netherlands. 

497050 DA 
SIYTY-FIVE MPH SPEED LIMIT IN MICHIGAN: EFFECTS  ON 
INJURY AND DEATH 
Hggcnaar. AC; Srrcff. F M  Schulu, R H  
Unwcrrq of Mlchlgan Tramp  Rcsearch  Insuture 2901 B m e r  Rcaa 
Ann  Arbor Mlchlgan  18109-21SO 

SUBFILE:  HRIS, NTIS 
Dec 1989 7Jp 

.4VAIL-\BLE FROM.  Naucnal Technical Informarlon Service 5285 
Port Royal Road Springfield Vlrgnia 22161 
Effecrwe December 1987 and  January 1985, the maxlmum speed llmll 

op. rural Ihmltcd-access hlghuays In Michlean uas rased from S i  mph 
to 65  mph. Thc study examlned the effecrs of the ralsed :mu! on 
traffic  nashcs,  in~unes. and  dcarhs. A mulrlple tlme-senes "as used. 
comparing r a d s   u h e r e  !he speed limlr was raised wth  roads where 
the lhmll remained  unchacged.  Data were collecled on the numbers  
and  rates at  crashcs, InJunes  and deaths from January 1978 through 
December 1988. Time Series lntcrventlon analyscs u'ere conducred to 
esrmate  effecls assoclared with the  speed Ilmlt change whlle control- 

were a h  Included for major factors k n m  to lnflucncc  crash  and 
lhng for long-tcrm trends. cyclcs.and other  pauerm.  Statmcal controls 

casuailles on roads  where the  speed llmlt was ralsed. In a d d m n ,  
~ n ~ u r y  ralcs In rhc statc.  Resulls rcvcalcd slgnlticanr Increases I C  

c w  freewa)%, suggcstlng  that rhc 65 mph l m l  may  have  spdlover 
propertydamageunly crashes  Increased M.4% on 55 rnph ilmlled-ac- 

cffccu on segment! ot frecwap where rhc ltmlt was nor changed. The 
Inneased convcnlencc of reduced  lravel rlme mth  the hlgher speed 
llmlr IS obtamcd  a[ a slgnlficanr cost  In tcrms of crash lnlur~es and 
death.  See also PB89-I35107 

195&ll DA 
SPEED ANALYSIS OF  PASSENGER  CARS IN FREE-FALL 
U U N C H  MOTIONS 

Amcncan S m c ~  tor Tcsr~ng and  Materials 
LC Fevrc. WF 

Journal of  Forenslc  Scienccs VOL. 31 NO. 3 Jul 19% pp SN1~402 
F~gs Ish. 1 Ref. 
REPORT KO: HS439  889 
SUBFILE: HSL 
AVAILABLE FROM: Amencan Soclery for Tesrlng a n d  ~ 1 . ~ 1 c w k  
1916 Racc  Strcct Phlladelphla Pennsylvama 19103 

otlcn required to dctcrmlnc vchlclc spccd.5 in crash and COlllsluP 
,~ppiiicd forcmlc cngjnccnng ~n thc field of accldenr recon~<lrirc:'iv IS 

One t p t  of automobile crash IS that In whlch a car becornc. .l:'- 'rnc 
afrcr bemg launchcd from an abrupr  changc Of ground c(m!''L.' I h  
treatise  covers an   ana lps  of spced a1 launch  surface. A r r j m - m  15 
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obtain a more  accurate CvaIUaliOn of speed. 
introduced  accounting  for  the effect of pltch mollon of the vehlcle to 

488771 DA 
SPEED  AND TRAINING FACTORS  ASSOCIATED WITH HEAW 
TRUCK  ACCIDENTS 
Bellock, R:  Capelle,  RE,  Jr; Page. E B  

Transportallon  Ouancriy  VOL. 43 NO. 4 On 1989 pp 571-589 1 Flg. 
Eno  Foundatlon  for Wanspormtlon, Incorporated 

4 a b .  
SUBFILE: HRIS 
AVMILABLE FROM: Eno Foundauon for Transportation. Incor- 
porated P.O. Box 2055, Saugatuck  Srauon Westport COnneCtlCUt 
068800055 
In response to incrcascd publrc focus on the  safety of commcrcnl 

rccently complcted a Congressionally-requested srudy identifyng 
.ransportat~on,  the Office of Technology Assessment (OTA) has 

factors contr~but~ng to h e a y  vchicie accidcnts.  OTA  found two factors 
most commonly  arroclatcd wllh heayvchlcle  accldenu:  speed 1 0 0  fast 
for  conditlons  and  the level of drlver craning. This paper d r a w  from 
analpzs of elostlng data  sources  conducted by OTA  and from the 
Regular  Common  Carrier  Confcrence's 1987 Motor Carner Safcry 
Survey to ldcntlfy and promote  safe  operatlng  speeds and dnvcr 
tra~ning.  Conclusions  are drawn  from the  results of a mult~var~atc 
model expla~nlng accldent probabilmes. A systmatlc approach is 
~ntroduced  for 1den11t)ing accident-pronc drlvcr rypes and wlatlng 
etfecu of l n d ~ d u a l  contribut~ng factors. 

370607 DA 
SPEED LIMITS  FOR  OVERWIDTH VEHICLES  ON VIRGINIA 
HIGHWAYS 
Pastel, CR; Lynn, CW 
V~rglnla Hlghway & lTansporta11on Research Council PO. Box 3817, 

of Hlghways and  Transportatlon 300 Turner  Road Rlchmond Vzrglnla 
Unlvenlty  Stallon  Charlottcswllc Vlrglnia 22903; Vlrgtnla Deparrmcnt 

73225 
Sep  1980 Tech Memo  n.p. 
REPORT  NO:  VHTRC-81-Rl7 
SUBFILE:  HRIS 
Th~s  s t u 3  examlned the  data collected durlng  the  Research Council's 
1976  study of the  transporlatlon of 12- and Id-foot mdc manufac- 

analyzyrlng the effects of mdc load speed on other traffic and, ~f 
lured  housing unm to de termm whcthcr  thc  data were adequate for 

pmslble. to determme  what  these  cffccls  were. The major conclusion 
from the  exammallon of the  data was Ihat  thc mde load vehiclcs 
lravellng a w e  45 mph on ~ntcntatc  and four-lanc dlvided highway 

Speeds. Accordingly. i t  was recommended  that the  speed llmll on 
had l w e r  accldent polenrials than dld t h m e  traveling at slowcr 

Interstale and  four-lane  dwded highways for overwidth manufactured 
houslng units be changed to 55 mph,  the  specd whlch would put t h e s e  
vehlcles In reasonable  conformliy wth  other traffic. 

473168 DA 
SPEED ZONING AND  CONTROL FINAL REPORT 

Xxas Transportauon Institute Rxas A&M U n ~ v e r s q  College Stalion 
Dudek, CL; Ullman, G L  

Rxas 77843: Rxas Slate  Department of Highwap & Public Transp 
Transportallon  Planning Division, P.0 Box SO51 Austin Texas 78763; 

Fcderal Highway Admin~srrarion 400 7th Street, SW Washington D.C. 
20590 
Aug 1987 77p fig. Tab.  20 Ref. 3 App. 

CONTRACT  NO.  Study  2-1884-334:  Contract 
REPORT  NO: FHWA/Ix-87/334-2F; Res  Rep[  334-2F 

SUBRLE  HRIS 
AVAILABLE FROM: Natlonal Technical Information  Serncc 5285 

Field studies havc been mnductcd at a l~mltcd  number of Ttm sites 
Port Royal Road Springficld V~rglnla 22161 

to ~nvcstigate  and  evaluate  speed zonlng procedures 1) at  spced zones 
m rapldly dcvcloping urban fnngc arcas. 2) at transmon  scction speed 
zones on h~ghway  approaches 10 nlles or t o w n s ,  and 3) at sped zones 

communlty prcssure. Pmttng  speed llmits Mow the  85th percentile 
rcccntb h e r d  belw thc  85th  pcrcenulc speed ~n response to l o c a l  

specd in  rapldly developlng areas had no conclusive effect on speeds 
or  acndents.  Studles  at  translllon  secllon  speed  zones s h w c d  that 
fewer spced limlt stgns could be used to adlust berween rural  and 
urban  speed limlts wthouot advcrsely affectlng traffic speeds. Srudles 
at speed zones rccently lwered  ahcr consldcrable  commun~ry 

speed 11m11.s. The results come from a l~mltcd numbcr of StudIes. and 
prcssurc showed that  werall spccds were  also not lowered by reduced 

should not bc takcn as totally conclus~ve. The sludles do nor suppart 
a departure from Ihe  85th  perccnule  speed crttcria currently used ~n 
Rxas specd zoning procedures. I t  IS rccommcnded, howcvcr. that the 
procedures  cmphasue that fewer  speed llmlt slgns may be used In 
transition sect~ons. 

479290 DA 
SPEEDS,  SPEED LIMITS, AND  ACCIDENTS.  THE ROAD 
SAFETY TREND IN BUILT UP  AREAS AFTER THE INTRODUC- 
TION OF THE 50 KMiH LIMIT. DOCUMENTATION 
Engel. U, Thomscn. LK 
Danlsh Council of Road SafeIy Research  Ermelundsve) IO1 DK-2820 

Oct 1988 6% 25 Fig. 13 Tib. Refs. 
Gentohc  Denmark 01066609 

REPORT  NO: Tech Rept 311988 
SUBRLE  HRIS 
AVAILABLE FROM: Danlsh Council of Road  Safety  Research 
EnnelundSvCJ 101 DK-2820 GcntoRe  Denmark 

of the  general  speed limit ~n buill up  areas from 60 kmb to SO k m h .  
This tcchnlcal report describes Ihe road  safety  effect of the lowerlng 

It reveals that the  zqury acodcnts  dropped 9% whlle the  number of 

speed limit in bull! up  areas. In general, 11 ~ndlcatcs that  specd llmm 
fatalitics was reduced  24%  ahcr  the  ~ntroduction of the 50 kmlh 

In the penod from 1974 to 1987 have  reduced  thc fatalliy rate 38% 

dcncasing  trend from 1979 to 1987. 
Another findlng a that Ihe accident raw ~n rural  areas show5 a 

444421 DA 
STATISTICAL ANALYSIS O F .  OPERATING SPEEDS AND 
ACCIDENT RATES  ON  TWO-IAN€  RURAL HIGHWAYS 
Chouclri, EM 
Thesis Ph.D. Clarkson  Unwersity,  1986 
SUBFILE: UCITS; "LIB 
AVAILABLE FROM: Unlverstty Microfilms Internattonal A n n  
Arbor, Mich 
No  abstract avallable. 



469230 DA 
SYNTHESIS OF SPEED ZONING PRACTICES. TECHNICAL 
REPORT 

Parker  (Martm R) & ASSOCiatCS. Incopra t cd  44236 Suffolk  Court 
Parkcr,~MR, J r  

Canton Mlchlgan 48187;  Federal Highway Administratton 400 7th 

Jul 1985 58p 
Street,  SW Warhlngton D.C. 20590 

REPORT NO: RIWPd".D-85Io%; FCP 31A4034 
CONIRACI  NO: DTFH61-83-C-@3128; Conlract 
SUBFILE HRIS 
AVAILABLE  FROM:  Natlonal  7tchnlcal  Information SCMCC 5285 . .  ~~~ 

Pon Royal Road  Spnngficld Vlrglnla 22161 
lhls research w?.s conducted Lo eaamlnc Slate  and l x a l  speed law. 
rcgulations,  and  currcnt pran lca  for setting S p X d  IimlIs. Thc 
lnformatlon for  the  study was obtalned from a r m e w  of thc  lilcraturc 

Task Force of thc  AASHTO  Subcommltrcc on Raffic Engmccnng. 
and  a mail survcy of Stare and l m l  hlghway officials mnduncd by a 

lhroughout years ofcxpcrmentarion  and  ohxrvanon. little consensus 

speed I!mtu. Whllc thc 851h peranlilc speed LI mnsldcrcd as a  malor 
has k e n  rcached  concernlng  crltcrla  [hat  should bc uscd lo establsb 

factor In all Slates and m a l  I x a l l L I e s .  the  dewations from thc  85th 

arbitrary I m m  The drversitlcs In Statc  and l o c a l  law, the lack of 
perccntlle  that  are used 10 cstabllsh  thc  spccd limll can  result in an 

nauonal  guldcllnes,  and  the Mncty of  methods currcntl) In u" 
suggest  that  non-unlform  spccd  zoncs arc  commonplaa.  Thcrc IS an 
Immcdiatc nccd  rovalldate  thc appltcablllty of casting  mcthcds  andlor 
to develop new ObJcClNe crilcria  that  mll lead to establishing  rcalitlc 
spccd zones. Thcrc is also  a  nccd to cxaminc thc  potcntial bcncfiu of 
cstab!ishing  mlnlmum  spccd 11mIu. Objcctwc  mclhcds for wtting 
spccd l l m u  In work zones should bc explorcd.  Slaw  and l o c a l  officials 
also  idcntlficd the need to dctcrrnlnc  the  cffccls of ralslng or lowering 
spced limlls on spccd  and  acadcnc, 

390528 DA 
THE 5 5 M P H   S P E E D  LIMIT A REVIEW 

Journal of 'Ikansportatlon  Engineenng V O L  1 0 6  NO. Tu May  1980 
Amcncan Society of CMl Enginccrs 

pp  299-308 15 Ref. 
REPORT NO: H S M 9  909 
SUBRLE: HSL 
AVAILABLE  FROM:  Amcncan Socicly of CMl  Engineers 345 E a s r  
47th  Strcct N m  York N m  York 1LM17 
The currcnt  status of knowlcdgc rcgarding  thc fifly-!k milc F r  hour 
spccd limlt IS sumrnarizcd,  lndicatlng  Ihc  mmpluoty of cvaluatmg  the 
safety lmpact of thc  reduced specd limtl. Thc f o l l d n g  fanors  arc 
consldcrcd: motor vchicle  travel, spccd l m l  rcductlon dlffcrcnm. 
drivcr  bchanor,  enforamcnl. accident  rcporting syslcms, data basc 
deficlencm. roadway mprovcmcnu. roadway wndmon and mam- 
renance,  and motor vehicle  deslgn  changes. Conclusionsircwmmcnda- 

Transportation Enginccrs. Amcrican Asmatlon of State Highmy 
tlons are cited from 55 mph mluauon  studles by Lhc Institutc of 

and  Transportatton Officials. Univcrsity of Wlshington,  Pcnnsyhania 
Transportation Institurc, and  Dcpanmcnl of Xansponauon. These 
studles  and  avallablc  information mdicatc tha t  thcrc  has bccn a 
changc In traffic bchavlor and  accldcnt u p e r i c n a  slncc  rhc latc 1973 
and eariy 1974 period (the  55  mph law enacted in January  1974) bur 
that  there IS dlsagrecmcnt  relatcd IO cauw  and  effect. It IS recom- 

mcndcd t ha t  national attcntlon bc fccuscd on thc  current and 
bcncfits of t h c  55 mph Spetd h i t  to pmvidc ful l  dccurncntauon for 
cirhcr suppnl  OT rcJcnlon of this mntrwcrsial  speed concrol measure. 
f i C P r d  by Gnnmltlee on mffic and  Highuay  Safety  of the 
Amcrican society of C M I  Engjnccrs. 

THE 55 MPH  SPEED UMil? COSTS,  BENEFITS,  AND IMPLIED 
W D E - O F F S  
Kamcrud,  DE (General Motors Rcscarch Laboratones) 
Pcrgamon Prcs  Ljmlted 
Tfanspnatim  Racarch.  Pan A General VOL. 17A NO 1 Jan 1983 
pp 5 1 6 4  3 Fig. Tdb. Rcfs. 3 App. 
REPORT NO. HS43-4 568 
SUBFILE HRIS;  HSL 
AVAILABLE FROM: Pcrgamon PTCSS Iimitcd  Hcadmgton Hill  Hall 
W o r d  OX3 OBW England 
T ~ I S  papcr  cxamlnes  thc SDcIctaI cffcns of thc 55 mph  spccd Itmir 
Fucl,  accldcnt.  truchng  productrnty  and travcl  timc  cffccc, a x  
estlmated  for  cach of scvcral rural  road systcms, and  are the: 

developed which pcrrniu thc  rcadcr to comparc tradc-offs of moncy. 
converted to UnlLS of m o n e y ,  l i v e s  and rlmc. A graphical method 15 

l i v e s ,  and tlmc to one  anorhcr and to dccidc  whcther hlr, own M I U C S  
of lifc and timc favor a p c n  tradcdf.  Whcn  appllcd to thc s p e d  
limit cffccls estimated  hcrc. this ncrhod suggesc, t ha t  thc llmit IS iw 
favorable  on  thc r u r a l  interstate syslcm than on other  affccrcd 
sysrcms. Indccd, cnm using a n a i n  plaustblc values  of lifc and ttme 
could  arguc thar the 55 mph llmlt IS anualiy  unfavorablc to the users 
of thc r u r a l  mcrstates. 

601533 DA 

3 n . m  DA 

THE 65MPH SPEED UMK IN MICHIGAN: A SECOND YEAR 
ANALYSIS OF EFFECTS ON CRASHES  AND  CRASH CASUAL- 
TIES. FINAL REPORT 
Slreff, FM; Schultz. RH 
Univcrsity of Michigan Tramp  Rcscarch Inst~tutc 2901 Baner Road 
Ann Arbor Michigan 48109-2150 
Sep 1 9 9 0  5Sp 14 fig. 4 Thb. Rets. 4 App. 

REPORT NO- UMIRI-90-37 
CONTRACT' NO: MPT-90003.k  Contract 
SUBRLE:  HRIS 
AVAILABLE FROM:  Uniwrsity of Mlchigan Tramp Rcscarch 
Inslitutc 2 9 0 1  M e r  Road Ann Artor Mlchigan 48109-2150 
EKCC~NC  Dcccmbcr 1987 and  January 1988. thc manmum speed Itmil 
on rural lim~red-accw highways In Mlchigan was raised from S S  mph 
to 6S rnph. T ~ I S  sludy cxamincd rhc cffccls of the ralsed limlt on 
traffic  crashes  and c rash  casualties. A mulliplc limc-xrics dcslgn was 
uwd,  companng roads whcrc thc  spccd limlt was ralscd mth roads 
whcrc thc limit rcmaincd unchanged. Data wcre  colleclcd on the 
numbcrs  and r a t e s  of crashes, tnluria.  and  dcalhs from January 1978 
lhrough Deambcr 1989. Tmc-scnes intervention a n a w s  were 

while mntrolling  for long-tcrm rrcnds, cycles. and  other  patterns. 
mnductcd to esttmatc effects d a t c d  wilh thc  speed h i 1  change 

Statistical c o n t r m s  x r c  also includcd  for major  factors knm 10 

Influence -h and  ~n]ury rates in t h e  statc Resulu rcveaicd 
signlacant i n a m  in taSual t les  on roads  whcre  the  spccd llmll was 
raised: 28.4% inmeax in faralma; 38.8% mreasc In S c r m ~ S  (A-leW 
Inlur ia ;  and 24.0% IncreaY In mcdcralc (E-levcl) InJUrlCS These 

Relalionrhip Bcnveen Speed and Crashes 
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inm- in mash  casualties on 65-mph roads  have resulted in 31 
addltional  deaths, 420 serious  injunes,  and  491  moderate injuries over 
the 25-month period studled. The ~ ~ c ~ e t a l  cosf Of t h w  casualties IS 
neariy $98 million. No changes in crash casualty figures  were  found 
for 55-mph limllcd-access  highways or other roads. There was also no 
change In Lhe number of traffic unm Involved In crashes on 65-mph 
roads suggesting the  major influence of the higher speed limll is 
increascd Injury seventy for crash involved persons. 

601789 DA 
THE 65 MPH SPEED LIMIT  IN MICHIGAN  EFFECTS  ON 
INJURY AND DEATH 
Wagenaar,  AC; Strcff. AC; Schulu. R H  
University of Michigan -amp  Research  Instltute 2901 Bancr Road 
Ann Arbor Michigan 48109-2150 
3 c c  1989 76p 

SUBF'ILE: HRIS 
REPORT N O  UMTRI-89-28 

AVAILABLE  FROM:  Tramportauon  Rcsearch  Board 2101 

Effective  December  1987 and January 1988, the maxlmum speed limit 
Constitut~on Avenue. NW Washlngton D.C.  20418 

on rural l i rn l t ed -am hlghways In Mlchigan was r a n d  from 55 mph 
to 65 mph. This study  examined  the  effects of the raised limn[ to 
traffic  crashes. tnpries. and deaths. A multiple  timc-series design wa,r 

where the llmlt remained  unchanged.  Data were collected on the 
used, comparing roads where  the  speed limit was raMd with roads 

numbers  and  rates of cras?ies, I ~ J U ~ I C S ,  and  deaths from January 
through  December 1988. Times senes intervention analyscs were 
conducted to estlmate  effects asoc~ated  mth the  speed limit change 
while controlling for long-term  trends, qcles, and  other patterns. 
Statisllcal controls were also Included for malor  factors horn to 
influence  crash  and  injury rates in lhe  state. The mulls rcvealed 
slgnlficanl  Increases in casualties on roads  where  the  speed lirnll was 
ralsed. In addltion, properlydamage-3nlycrashes lncresedsuhstanual- 
lY. 
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THE CONTRIBUTION OF ROLLOVER  TO  SINGLE-VEHICLE 
CRASH INJURIES 
Terhunc, KW 
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The objective of this study was Lo clanv whether  and haw rollover 
raises  the risks o f  occupant q u r y  in crashes.  Previous  research 
showed  that mpry rates  were  at least nuice as g r e a t  In rollover crashes 
as in non-rollover  ones,  but lhe higher q u r y  rates in rollovcrs could 
have  been  the  result of higher crash speeds  required to cause 
overturn. Consequentiy.  methods WCTC adopted in this study to 
aaoun l  for crash  speeds in comparing injury rates in rollover and 
non-rollover slngle-vehlcle crashes.  Comparlsons  included  the  effects 
on belted and  non-belled drivers, and speclal  analyses  addressed  the 
qucsrion of whether  electlon was the  maln Injury mechanism In 

wenurn crashes. The  data mrnlned were  automated  databases from 
the  accident f i l e s  of North  Carolina and the National Accident 

effects of impact speed, vehicle overturning  lnneases drNer senous 
Sampling System (NASS). It was concluded  that:  (1) Beyond the 

~ n ~ u r y  rates by 10% to 50%; (2) ?he driver  serious injury rates of 
vehicle models tend 10 mcrcaJe moderatciy with  their  rollover rates, 
but  the  relauonshlp may be partlaliy due to vchlcle sue and  the effecrr, 
of drNer age; (3) E p u o n  IS a  major s o u r a  of rollover injuries, and 
restraint y t c m s  greatiy benefit dnven In both  overturn  and non-- 
ovcrtum  crashes;  (4) Rollover senous inlurles are prirnanly to the 
head. afflomcn/pelvis. and  chest. 

426156 DA 
THE EFFECT OF INEXPENSIVE ACCIDENT COUNTER- 

AT NARROW BRIDGES 
MEASURES  ON VEHICLE SPEED  AND  IATERAL PLACEMENT 

Bowman. EL; Brinkman.  P 
Nauonal  Research Council Transportatlon  Research  Board 
Washlngton DC 
Paper  presented  at  the 1988 Annual  Meeung of the Transportation 
Research  Board, Wdshlngton, DC Paper  No.  870183 

SUBFILE UCITS; TLIB 
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THE EFFECT OF THE 55 MPH SPEED LIMIT ON TRAFFIC 
3 18507 DA 

ACCIDENTS IN ILLINOIS 
Klein, TM 
National Hlghway  Traffic Safety  Admlnlstralion 400 7th Strect.  SW 
Wdshlngton D.C. 20590 

1988 37 pp 

Apr  19&  Tech Rpt. 16p 
REPORT NO: DOT-HS805-400: HS-805 400 ~~~~ ~~~~ ~ ~ ~ 

SUBRLE: NTIS: HRIS; T S R F  TSC 
AVAILABLE FROM:  Nauonal  Rchnlcal  Information  Semce 5285 

The origlnal inlenrlon of the 55 mph spced limlt  law  follmving thc 
Port Royal Road Springfield Vlrglnla 22161 

Middle East Oil Embargo was to reduce  gasoltne  consumpllon. A 
substantial  reduction In trafhc accldenls, partlcularly falal accidenu, 
was experienced as a  resull of both the  fuel shonage  and the lowered 
speed limlt. The State of lllinols experlcnced staustically  slgnificani 
redunlons In fatal and Injury amdcnts on Federal A d  Interstate and 
other  State  marked  routes  during the 55 mph speed limlt m e  period. 
In additlon. there  were  reductions in acndcnts on all road types, 
regardless of posted speed I m l t ,  during  the period of the fucl shortage 
(October 1973-March  1974). 

554817 DA 
THE EFFECT  OF  THE 65 MPH LIMIT ON  SPEEDS  AND  AC- 
CIDENTS 
McKnight. AI; Kleln. TM; Tppetts, AS 
US Dcpt of Transportatlon  National Highway  Traffic Safety Ad- 
ministralion Wdshinglon DC 
May 1987 F i n a l  Report 44 pp 
REPORT  NO:  DOT  HS 807 463 

SUBRLE  UCITS  TLIB 
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N O  abstract avallable. 
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THE EFFECT  OF  TRUCK TRAFFIC CONTROL STRATEGIES ON 
TRAFFIC FLOW AND  SAFETY  ON MULTILANE  HIGHWAYS 
Garter, NJ; GadlraJu. R 
virginia Unrvcrsity Deparrmcnt of Crnl Englnecrmg  Charloucswllc 
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SCP 1989 %p 20 Fig. 24 B b .  10 Ref. 5 App 
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Sirect, Suite 401 %hlngron D.C  20036 
‘me increased operauon of [rucks (defined  here as  vehlclrs hanng su 

welght greaicr rhan 1O.ooO Ih) on Inlentare and pnmaq hlghua)s, 
or  more  wheels ~n contact w r h  lhe road and hawng a g r m  vehlclc 

which has  been  encouraged by recent legislarlon. has  been found Io 
affcct safety and  lhe quallry of  lraffic flow on mulliiane highways. Thc 
concept of Imposing certain resrncilons on truck operations on 
lnulrllanc hlghwa)a has  therefore been idenrlticd as a  mcans of 

o n  safety and  lrafhc flow has nor been h l i y  8rud:ed.  For example. 
reducmg rhls cffecl. However, Ihc Overall Impcr of these resIrli11ons 

elthtr resrrlcrlng lrucks to a speclfic lane (or lanes) 3 r  tmpmng  a 
lower speed hmlt on them, could have vaned I m p s 1  30 lraffic. The 
prlmar). oblecrlve of chis research IS IC prowde  nformauon a b u t  !hc 
nalurc  and cxlcnl of the  lmpacls of such  truck conrrol slraregles on 
lraflic nom. speeds, headwa)s. and accldenl  patterns Slmularlon 
technique  was  used LO study the cffecu of lmplemcnrlng dlffercnt 
slraregles on multilane htghwayr Impacts of !he slralegles ucre 
evaluatcd and  compared.  and  lhe s~gn~flcanl  changes ~n nous, speeds 
hcadwayr. and  accldenls  arc  presentcd The results did no1 lndlcare 
any safcty  benefits from lhc l m p l t l o n  of any of these stralegles  but 
suggcsrcd that  thc porcnrlal for  an rncrcasc In accldcnl rate ulll be 
crcatcd. partlcularly  when rhc slraregles are Imposed on h1ghwa!5uith 
hlgh volumes,  a high percentage of u’hlch IS [rucks. 

THE EFFECTS  OFTHE 65 MPH SPEED LIMITTHROUGH 1988. 
491% D A  

A REPORT  TO  CONGRESS 

Washingron D.C. 20590 
Natlonal Highway Traffic  Safety Admlnisrrarion 400 7th Street. SW 

Ocl 1989 265p 7 fig. 45 B b .  1 App. 
SUBFILE:  HRlS 
AVAILMILE FROM: Narlonal Highway Traffic Safe!! Admlnstra- 
llon 400 71h Srrcer, SW Wahinglon D.C. 20C90 
T h e  Surface Transprrauon and  Unlform Relocallon .A.wsLancc , k t  
of 1987. cnacrcd on Aprll 2. 1987. a l l m  srares 10 r a s e  the spccd 
h i 1  u p  10 65 mph on Intcrstalc  roads passing through a r e a  wlrh 
fewer rhan 50,ooO people Beween Aprll 6 ,  1987 and July I. 1988, 
forty stalcs  rased thc speed limit to 65  mph on m a t  of lhcir  rural 
Intersrare roads. At rhls llme. 8 9 7 ~  of rhc natlon’s rural Inrersralc 
system (28,838 of 32.280 lolal miles) arc p t c d  a t  65 mph. In 
addillon, 1.132 mllm of the urban Inrenlatc qstem arc p r c d  a! 65 
rnph. Available data s h m  lhar lhe  number of rural Inrcmate farallties 
and rhe rural  Interslate fatalKy ralc Increased ahcr thc  speed Iimht nas 
ralsed lo 65  mph. Srararcal models  were used to refine Ihe c s t m a m  
of [ h e x  changes by lncludlng addltlonal historical mformauon a t a t  
!he relationships between farallllcs and  (ravel. I t  1s esllma!ed rhal rural 

Intenlate fatalltlcs inacased 16% In 1987 compared to 19% (for  [he 

rhe increaw was 10% af1U accountlng for [ravel I n c r c a s  on l h e x  
f u l l  y e a r ,  ~n srata  [hat ralscd thc  spced l m m  at same rlme m 1987); 

r-6. I [  LI cmmatcd IhaI these falalltles Increased 31% In 1988 
compared to 1986 (In statcs  [hat ralscd the s p e d  lirnlt dunng 1987); 
the lncrcase uar 2!% aher accounrlng for travel Increases. Thus, 
abaul  one-thrd of thc fatallty Increase is artnbured to greater travel, 
and a t a u t  t v w h l r d s  1s atrribured to othcr  facrors  (pnmarlly Io 
greaer  Speed). Spccd survey s h m  that  average speeds and the 
s r c s n t  of rraffic iraveling at  hlgh specds  increased. 18 stales  prmldcd 
:ravel spccd dala for rhcl: 65 mph rural Inrenlale  road5 and 
stat~sr~cai models were uscd ( 0  interpret rhcse data. The mcdels 
suggcst that two Important changes wcuncd on the  rural Inrenlates. 
Flrsl. thc pcrmnt of traffic rravcling at very hlgh speeds Increased 
(from 6% In rhc fall of 1986 to 16% in rhc  fall of 1988 for vchlcles 

spccds of vchlcles on the road Increawd. The srandard  dewabon of 
lravcling fastcr than 70 mph).  Second,  thc vanarlon among Ihc tra\el 

vehlclc travel speeds was 6.0 mph In 1986  and 6.7 mph In 19% The 
effecs  of these two changcs  were lo mrease the Ilkellhood and 
sevcnry of traffic collisions. 

562950 DA 
THE EFFECTS OF THE  NEW 65 MILE-PER-HOUR SPEED LIMIT 

ANALYSIS 
ON RURAL  HIGHWAY  FATALITIES: A STATE-BY-STATE 

Garter.  5. Graham. JD 

SLIBRLE: U C I T S  TLIB 
-\ic13ex ,Anahsn and Prevenuon Vol. 22 No. 2 Apr i W 0  pp-137.149 
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I,NV€SllG,4TORS Jcrnlgan, JD; Lynn. CW 
SPONSORING  ORG: Vlrglnla Dcparlment of Motor Vehlcles 
Transportauon Safcty Admlnlsrrarlon 
PERFORMING  ORG Mrglnla Transportation  Research  Council 
P.O. Box 3817. Universiry Stauon Charlolresvlilc Vlrglnla 22903 
PROJECT ST4RT DATE 8709 
PROJECT  TERMINATION  DATE:  ND 
SUBRLE:  HRIS 
In Aprll 1987. Congrcss  paswd thc  Surfacc  Transportallon  and 
Unlform Relccarlon Assistance A c t  (STURAA) whlch perrnltted 
statcs IO r a w  thelr maamum spccd I i m r  on rural merstare highway 
!o 65 mph. Slncc then. 40 slates, Including Vtrglnla, have  adopred a 
65 mph maximum spccd Ilmit. Virgma’s 65 rnph speed limn became 
c5enn.c  for passenger cars on July I ,  1988, and  for commercial buws 
~ 7 -  J u $  :. :989. The findings prcscnted in these reprls   summarue 18 
-;.ontns of cxpencnce mth  [he 65 mph speed lhmrl In Vlrginla w t h  
:=nard I O  speeds. spccd  variation.  and acndents.  REPORTS  ISSUED: 
An lnvcsngation of Issua Rclarcd [o R a h g  the  Rural Inrerstare 
Spced Llmlt In Vhrginla,  Vlrglnla Tramponallon  Rescarch Cauncll. 

on Virginla’s Rural Inrenratc Hlghway System, January 1989.  Starus 
March 1988. Sratus  Report on the Effects of the 65 mph Speed Llmir 

Rc;art on rhc Inpact of the 65 mph  Specd LlmN on  Vlrglnia’s Rural 
Intersrate Hlghwa! rhrough 1989. July 1 9 w  
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THE  IMPACT OF THE 65 MPH SPEED LIMIT ON VIRGINIA'S 
RURAL INTERSTATE  HIGHWAYS THROUGH 1989 
Jermgan, JD; Lynn, CW 
Vlrglnla Transprtatlon Research Councll P.O. Box 3817, Umvenity 
Starlon Charloltesnlle Vlrglnla 22W3; Virginla Depanmcnt of 
Transportation 1221 E a s t  Broad  Street  Rtchmond Vlrelnia 23219; 
Vlrgln~a Unrvcrslry Charlottcsnlle Vlrglnla 22903; Vlrglnla Depart- 

Jun 1 9 w  5% 2 Fig. IO Tab .4 RCI. 5 App. 
men1 of Molor Vehlclcs P.O. Bm 27412  Richmond Virglnla 23269 

REPORT NO: V l R C  90-R15; Pro~ecr  9245061-940 
SUBFILE:  HRIS 
AVAILABLE FROM: Vlrglnla Ttansporratlon  Research Councll 
P.O. Box 3817, University Stallon Charlortesvllle Virglnla 22903 
In Apnl 1987, Congress passed the  Surface  TransportatIan  and 

slates to ralse their maximum speed llmlt on rural  Intcrslate highways 
Uniform Relocation Assislancc A c t  (STLJRAA), whlch permitted 

;rural  intersrates) to 65  mph. Slnce then,  40 states, includlng Vlrgmla. 

speed I I ~ I I  became effecnve for passenger cars on July I .  1988. and 
have adopted a 65 mph mammum speed 11rn11.  Virgma's 65 mph 

for commerclal buses on July I .  1989 I h e  findlngs presented In thls 
repor: summarue 18 months of experience w t h  the 65 mph  specd 
l h l t  In Vlrginla. 
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LITERATURE  REVIEW 

Cowlcy, JE, and Assoclates P.O.  Box 736  Caboolture 4510 Melbourne 
Cowlcy, J E  

Australla 0-7306-0127-7, Road Traffic Authoriry  854 Glenfeme  Road 
Hawthorn Victoria 3122 Auslraha 
Mar 1987 46p 7 Fig. 2 D b .  Refs. 
REPORT NO: GRB7R; HS-040 149 
SUBRLE:  HRIS; HSL 
AVAILABLE FROM.  Road Traffic Authorlry  854  Glenferrle  Road 
Hawthorn Vlclorla 3122 Ausrralia 
T h e  alm of this report IS to provlde a review of the available Ilterature 
7n speed and accldents  and to outllne  suggesuons for further  rcsearch 

specd  behawour  and accldent 1 n ] q  causatlon  rather  than upon 
,n thls arca.  The  renew concentrates on the relationshlp  between 

methods of spccd  control.  Europcan  studles  show  that  reductlons in 

studles support  the conclusion about  speed  d~sperslon but not rravcl 
travel speeds or speed  d~spersion have led to reduced  accidents. U.S 

speeds. U.S. studies  also indicate that high skcwnw In the speed 
distrlbullon might be assoclatcd w t h  high accident  ratcs  and that 
vehlcle lnvolvement rates In ruralaccidentswhen  plotted agalnst travel 
speed form a Ushaped curve with m ~ n ~ m u m  accldenr ratcs occurring 
close to the  mean travel speed.  The estimation of prexrash speeds IS 

st111 a malor  problem  for  research tn lh1s area. 

603388 DA 
THE SAFETY IMPACT OF 65 MPH SPEED LIMIT: A CASE 
STUDY USING  AIABAMA  ACCIDENT  RECORDS 
Brown, DB; Maghsoodloo, S; McArdle, ME 
Pergamon Press  Incorporatcd 
Journal of Safety Rescarch VOL. 21 NO. 4 1990 pp 125-139 Rgs. 
Dh. Refs. 
SUBFILE:  HRIS 
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House. Falrwcw  Park Elmsford New  York 10523 

speed limit on the rural ~nterstates to 65 mph. TWO acctdenl data 
In hJgJgust 1987 a change In Alabama laws went Into effect ralslng  the 

aSSeS the l m w  Ofthe  65 rnph speed h i t  on sevcriry and frcquenq 
(one yea r  before and on ycar ahcr thc law changc) wcre cornparcd t o  

Of accidens. Although accldent seventy  appeared to remain the same 
from beforc 10 aftcr time pencds. thc hequecnq of accidcnrs on the 
rural  Intersales mcreasd  slgnlticantly ty 18.88%. H-cver, the 
slgnlficnt lnoeasc on thc-rural  lntcntatcs was accocmpanlcd by a 
nOnSlgnifican1 dccreax of 456 acc!dcnts In rhe enure statc of 
Alabama. Thls confounding resulls made I[ difficult to wlate the 
cause Of VarlOuS signlficant changes, but the Overall ewdennce IS not 
favorablc to the rccent increases In drtwog speeds 
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THE SAFEW IMPACT OF THE 65 MPH SPEED LIMIT - A TIME 
SERIES ANALYSIS.  FINAL GRANT  REPORT 
Pfefer,  RC;  Stenzel, WW 
Northwestern Unlverslty, Evanston Traffic Institute. 405 Church 
Street Evansron lll~nols 602W, Natlonal Highway Traffic Safely 
Admln~slratlon 400 7th Slreer, S W  k h l n g r o n  D.C. 20SW 
Dcc 1989 132p Figs ab. 6 Ref. 5 App. 
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AVAILABLE FROM:  Nalional Rchnlal  lnformat~on Servlce 5355 

The project cxamlned  the effccts of the natlonal maurnurn  speed I!mu 
Port Royal Road Spnngficld Vtrglnia  22161 

changc  on vehicular specds and safcry on 1200 rnlles of rural 
~ntcrstatc  hlghwar In Ihc statc of Illrno~s. whcrc  lhe Increase  from '5 
to 65 mph  occurrcd ~n May of 1987. Thc spccd lhm~l Increase d y s  
not apply to trucks A n a m  werc made of  specd  dala from four 
lndiwdual speed monllonng slles, and the  aggregatc of I S  siles. on 
rural  Intentate  roads Thc results lndlcatc that lhcrc was an 1ncre3x' 
In the  85th percentlle speed of passenger vehlcles, on the order @f 

There was not slmilar ewdence of any change In truck speeds.  There 
four, or fivc, m~les per hour,  correlatcd with  Ihe change 10 the  lau 

was a150 no slrong cvldencc that thc speed varlance was affected by 

of 14%. ~n correlauon w l h  the law change. Howcver. the  same 
the law change. Thc frequency of all acndents lncrcased on the  order 

evldence could not be found for Inoeascs In ellher  lhc frequency or 
serlous  acadents, or the accldent rate.  Furrhcrmore, rhere was no 
strong  ewdence  that  spced dlflercntlals belween trucks and cars Here 
affccrcd, or the  car-truck accidcnt cxperlence  changed. 
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Slate Omce Bulldlng, Cllnton and Hlgh Streets Frankfnr: kr.!ucL? 
40622; Federal Highway Admlnstrauon 400 7th Streel 5 %  Wdsh. 
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Mar 1987 131p  1 Flg. 23 Tab. 55 Ref. 2 App. 
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AVAILABLE FROM: Kentucky Unrvenlty Kentucky ?tansporatlon 
Research  Program Lexington Kentucky 40506 
m e  slte  charactenstia. traffic control  used,  and  accidcnts  cccurnng 
at 65 rural, hlgh-speed intersectionswere  summarued.  The differcnccs 
resulting when rhc nght of way is controlled by stop signs vcnus a 
traffic signal are discussed. The facton contributing to the accidents 
as well as the  charactensttcr of the  accldents were analyzed. The data 
obtalncd  at  each  intersection wcre summarized  and recommcndarlons. 
whlch could tc used as a p l d c  for lmplcmentlng  changcs at  other 
simllar intersections,  were  madc for the study lxatmns. n e  accidcnt 
analysls s h w  that prowdlng rhc driver  adequate warning of thc 
lntersectlon s of prlmary ~mponancc for thls t j ~  of interwction. At 
signalized intersections.  lhe need 10 prowde a propcr  change IntcmI 
and manmuc  the vislblllty of rhc signal heads  arc  csynlial. Thc nccd 
I O  consider xparatc  left-rum phaslng also is shown. 

334169 DA 
TRANSVERSE PAVEMENT MARKINGS  FOR  SPEED  CONTROL 
AND  ACCIDENT  REDUCTION  (ABRIDGMENT) 
Agcnt. KR (Kentucky Department of Transpnar~on)  
Transportation  Research  Board 
Transporrarlon Research  Rccord N775 1980 p I1 9 Ref. 
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Transverse pavemcnt  marklngs  were placed ahcad of a sharp curvc 
Office 2101  Constltutlon  Avcnuc.  NW Washlngron D.C. 20418 

that had a history of high accidcnt rates  Before-and-aftcr srudles of 
speed and  accldcnls were conductcd.  The markmgs  wcrc placed 50 

lhc  transverse  hnes on the pavcmcnt at an increasing ratc.  Tnc 
that drlvers who failed to slow when approaching the  cuwe would sec 

spactng of lines was  Intended to create  an llluslon of acceleratton that 
would c a u x  the dnvcr to slow. The results lndicatcd that pavcmcnt 
marklngs can be an cffcctive specdi-ontrol  measure  and  rcducc 
accldents. At the slnglc slle studled.  the  otxdlence of drlven to Lhs 
t y p e  of hazard  warnlng  was mort  cffectlvc than slgnlng alone. Funhcr 
'1se  of lhls t y p  of marking may be warranted a1 lrratlons  at whlch 
.xccss~vc  speed  conlrtbula to accldenu. The length or roadway 
markcd In t h s  mal was 247 m (810 R).  Although  the  striping mpe 
pcrformcd satsfactorlty,  palnted l l n s  could be used as an altcrnatwc. 
(Author) Tbls paper appcarcd in Transportanon  Research Rccord 
No. 773, Grade Crarslng.. Mnccs ,  Vlslbllily and Frccway Opera- 
nons. 
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The varlable specd limit (VSL) system is dcslgned 10 display b o t h  the 
maxrmum and  mlnlmum  specd boundaries based on measurcd traffic 
and ennronmenral condltlons. In addlrion, shon drlvcr informarlon 

-14 

m w a g e s  c a n  k dsplayed to warn of downstream condltlons The 

of statlorn (Linkcd). as a component of a larger management system 
VSL can bc mtallcd to operate  indepcndcnty  (Isolated), in a series 

(Intcgraled),  and In lhc  future as part of an "In-Vchlcle" component 

compares the four q x s  of VSL sytcms 10 the enstlng "fixed" specd 
Io p r m d c  all lp3 of drwer Informallon (In-Vehicle). Thls aMkplS 

cab of the VSL cqulpmcnt include 11s installation and maintenance, 
l i m i t  syslcm whlch  can  dlsplay onty onc specd for all condltlons The 

-1.hc ca t s   o famdcn t s  Include acndcnt-mduccd dclay costs, and tlme 
msh lncludc tunc to traverse rhc section. A number of assumptlons 
arc made rclatlng to projected accidcnt r a t a .  traverse tlrne cats, and 
drivers' rmpanscs to the sylem. The model. usng Lotus 1-2-3, 
c a l ~ l a t e s  thc cmls and bcncfils for the s e t  of roadway, traffic,  and 
wcathcr conditlons cnrcrcd by thc user Four Sccnarim wcrc run,  one 
for each of the  VSL w s  uslng actual site mforrnatlon. Thc benefit-. 
msl rat105 compurcd wcrc 37 to 1 for fhc lsolarcd system, 22 to I for 
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SPEED  MANAGEMENT in NSW:  AN  OVERVIEW 
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Manager,  Road  Environment  Safety 
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INTRODUCTION 

In 1986 the then Traffic Authority of NS W began a comprehensive  program for tackling  the 
speeding problem. This paper  provides a brief  overview  of  the  program and activities to date, 
and outlines future. program  directions  and  requirements. It provides  an  update on a previous 
overview (Croft 1990). 

THE  SPEEDING  ISSUE 

An examination of accident  data,  particularly  fatal  accident  files.  together  with  the  results of 
traffic surveys and the findings of behavioural  research  studies,  suggested  that significant 

and inappropriate speeds. The evidence was  that - 
safety  improvements  might be realised  through  mounting a comprehensive  attack on excessive 

- excessive speed for conditions was implicated in around 40% of  rural fatal crashes and 

- speed limits were  widely  disregarded in both rural and  urban  areas; 
- speeds on urban  streets  were far in  excess of the safe levels  appropriate to residential 

- drivers acknowledged  the  dangers of excessive  speed  but  continued to break  the  law; 
- there  was  some  community  support  for  increased  sanctions against such speeding 

around 30% of metropolitan fatal crashes. 

areas; 

behaviour. 

This confmed the  long-held  acknowledgement  that  excessive  speeding  behaviour  is  common 
and is a major conhibutor to the accident  problem. It remained the largest  single  factor yet to 
receive intensive treatment  of  the  type  successfully  employed for occupant  restraint  and drink- 
driving issues. 

Drawing on successful experience with  these other issues, it was acknowledged that  the deep 
seated  nature of the speeding  problem  required  that a long-term  commitment be given to 
developing solutions for it. 

The main avenues for speed conmol are  through  engineering,  legislative,  educational  and 
promotional  measures,  each  interacting  with  enforcement policies and practices. It was 
acknowledged as important  to  integrate  activities in all such  areas. An appropriate  speed 
control  package  should be structured so that behaviourchanges arise from attitudinal 
modifications as well as from  driver  adjustments  to  more  tangible elements such as 
engineering  and  enforcement  measures. 

Earlier papers  provide  further  details  about  the origins and  approach of  the program  (Camkin 
& Croft  1987)  and  the  particular  implications for enforcement as an integrated  component of 
an overall  strategy  (Croft  1988). 

SPEED  CONTROL  STRATEGY 

Results  of a major  attitudinal  survey in 1985  supported the  general  view  that  excessive 
speeding is a widespread,  deeply  entrenched  and  socially  condoned  aspect of driver  behaviour - 
just as drink-driving had been. Commitment of a substantial  effort in tackling  the  problem  was 
therefore  required.  This  had  proved  essential for previous  major  road  safety  initiatives  (for  belt- 
wearing  and  drink-driving)  similarly  aimed at modifying  entrenched  attitudes  and  behaviour. 
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ordination,  particularly  between  the  road/transport  and Police administrations,  that had 
It was  acknowledged  that  the  program  should capitalise on the  unity of purpose  and co- 

developed during the RBT program, and  had  underpinned its success. In particular, a co- 
ordinated  approach to tactical  planning of enforcement  operations withii an  overall  deterrence 
strategy was seen as offering  the  greatest  potential for achieving  the  desired  outcome - an 
eventual  reduction in inappropriate  speeds. 

An appropriate  strategy was identified as one based on a  general  deterrence  approach  to 

visible enforcement, and  targetted  promotion.  This  was  to be accompanied by continued 
behaviour  modification  through  a  program  involving  public  education,  attitude change, specific 

development of appropriate  engineering  and  legislative conmls. 

It was also acknowledged  that the strategy  itself  must be consistent with the proven  road  safety 
program approach encompassing information.  warning,  action  and follow-up. The major 
elements of the  strategic  approach  were identifed as  follows: 

(a) Long-term framework 
Public education through advertising, to address  beliefs  and  attitudes,  and provide a  basis 
for persuasion to change; continual  monitoring of knowledge  and  attitudes. 

(b) Medium-term  reviews 
Examination and  rationalisation of policies,  procedures  and practices (e.g.  limits, zoning, 
engineering, regulations, penalties) to improve  control  mechanisms. 

(c) Short-term initiatives 
Specific targetted  enforcement  activity,  with  appropriate  warnings  and  action,  and 
associated  publicity, to reinforce particular  issues;  monitoring  and  evaluation of effects. 

SPEED REDUCTION CAMPAIGN 

In  mid-1986  the  New  South Wales Government  launched  the first phase of the long term 
program to reduce excessive  speeding. The central objective was to decrease  the  number  of 

This was the  first  time  a  long-term,  well  funded  program on speeding  had  been  implemented in 
traffic crash casualties in  which  excessive  and  inappropriate  speed are contributing  factors. 

Australia. 

prior to the launch,  some  changes  were also made to the  penalties  and dement points incurred 
for speeding offences, and an initial trial  of Police aerial  surveillance for speed  enforcement 
was conducted. 

Initial  Publicity 
The first phase of the program involved  a  substantial  publicity  component  seeking  to: 
- raise communitj awareness of speeding as a  safety  problem ind of the need to reduce 

- remind road users of the  increased  penalties for speeding offences; 
- build  a  platform for a strong deterrence-based  approach. 

The  strategy  adopted  was  to use a  soft  approach  initially  in the publicity  material  in 
acknowledgement of the  entrenched  and  socially  acceptable  attitudes  condoning  excessive 
speeding behaviour. The campaign, utilising the "Take It Easy" message, was established 
and served as the  basis for various  specific  initiatives to be  introduced over the ensuing years. 

In  addition  to  substantial  advertising on television  and radio, and in various print media,  the 
campaign  was  supported by a  range of publicity  materials  and  activities  which  promoted  both 
the  campaign  itself  and  specific  initiatives. 

speed to  levels  appropriate for conditions: 

- 2 -  
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Enforcement  Issues 
Previous campaign  experience had  underscored the importance of having  both  enforcement 
and  publicity  activities  operating  together,  in order to raise the public perception of a serious 

publicity for the  speed  reduction  campaign  concentrated on  enforcement  issues. 
and well orchestrated attack on the  problem.  In  the light of this experience, the  next  phase  of 

During 1987 aerial speed  surveillance  was introduced, new radar speed  meters  were  brought 
into service, enforcement "tolerances" for speeding offences were  reduced,  and the use  of 
accident  blackspot  information as a basis  for radar patrol locations was  widely  publicised. 

NEIGHBOURHOOD  ROAD  SAFETY 

In 1984-85  the Traffic Authority of NSW had initiated a comprehensive  Neighbourhood  Road 
Safety  Campaign to improve the  community's  awareness of traffic safety  on local urban streets, 
where traffic intrusion and speeding  were  acknowledged  problems. The campaign was 
conducted in  ten local government areas around the state and  included  media  activities, 
distribution of  materials, and community relations activities.  Evaluation included assessment of 
changes in community awareness and driver  behaviour.  The results (Samdahl& Daff  1986) 

had  been  successful in focussing attention on speeding  and  revealed  that local speed control 
showed that while  there  were  no significant changes in awareness or behaviour, the campaign 

devices were becoming more  acceptable to the  public. 

During  the  same  period, a trial of 40 kmlh speed limits in local  residential  precincts  was 
conducted  in  several  local  government areas in Sydney.  Attitudinal surveys and  measurements 
of W 1 c  volume  and speeds were  undertaken to assess the effects of the speed limits - alone, 
and  in  combination with physical  speed  control  devices - on  the  community. The trial indicated 
(Webster & Schnemng 1986) that  vehicle speeds could be reduced in local  streets  where the 
speed  limits  were  applied in conjunction with physical devices.  There  was also community 
support for this local area  traffic  management  approach,  particularly in areas where  residents 
had been exposed to the  Neighbourhood  Road  Safety  Campaign. 

This experience was  brought  together in the publication  of guidelines for Neighbourhood 
Road  Safety  (Traffic  Authority  1987).  These  included  revised  general guidelines for local area 
haffic management  (LATM)  schemes in residential mas, guidelines for 40 kmh speed limits 

km/h. 
in local precincts  and guidelines for special  shared  traffic  zones  bearing a speed limit of 10 

SPEED  ZONING REVIEW 

A comprehensive review of  the principles and practice of  speed zoning in New South Wales 
was  undertaken  during  1987-88.  with a view to ensuring  that  the relationship between  speed 
limits and  the road environment  is credible and consistent Such a review  was seen as a 
prerequisite to  any future introduction of  measures  aimed  at modifying speeding behaviour  and 
maximising  compliance  with  speed  conmols. 

The review  was  aimed  at  providing a publicly acceptable system  of  speed  control  measures,  and 
addressed urban and rural roadways, speed limits, speed zoning, advisory  speed signing and 
enforcement  practices.  Attention  was  given to the  identification of typical  anomalies  and 
inconsistencies that  appeared to exist in practice with regard to such  speed controls. Various 
proposals to address these  were identified and  examined  in the light of current standards and 
guidelines. 

The review (Traffic Authority  1988)  produced several recommendations for changes to current 
practice regarding  the setting and  monitoring of speed  controls. These ranged from specific 
proposals for amendments  to  signposting  methods (some of which  were  already  emerging in 
practice), through Statewide changes to zoning  approaches (in  both  urban  and rural areas), to 
suggestions which  have  national  implications. 

- 3 -  
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The NSW manual on speed  control  policy  and  practice  was  extensively revised to reflect  the 
amended  practices.  Essential  features of the  revised  document  were: - greater choice in selecting  values for speed limits (for  example, 70 and 90 could  be  used 

- greater  flexibility  in  the  determination  and  application of  speed  zones  (for  example, 
in addition to 60,80 and 100 k m h )  

opportunities  were  extended for application of these  intermediate  speed limits on urban 

- greater emphasis on  topography  and  road  alignment in setting speed limits (for example, 
arterial  routes) 

lengths of rural road with substandard  alignment  could  be speed zoned  below  the  general 

- greater emphasis on accident  experience as a basis for setting  speed limits (more  detail 
limit rather than  relying  only  on  extensive  use of advisory speeds) 

on critical accident rates was  provided,  and less reliance was  placed on observed 85 
percentile speeds). 

The revised guidelines were  issued in late 1988  (Department of Main Roads 1988) and a plan 
for the  implementation of revised  zoning practices was  subsequently  developed  and  pursued 
during  1989 and 1990. 

Rezoning proceeded with the  most  notable  changes  being  the  introduction of 70 km/h limits  on 

rural arterials. 
some urban arterials, and  the  use  of 80 and 90 km/h zones on some substandard sections of 

The review also recommended a trial of 110 km/h speed limit zones on selected roads in  the far 
western regions of NSW, and further experimental  evaluation of special part-time  speed limits 
outside schoals; these are discussed  later. 

Examination of the current 60 km/h general  urban  speed limit was  deferred pending national 
consideration of the implications of  any proposal to lower it. Consideration  of  proposed 
changes to advisory speed signing practice was  deferred in favour of higher priority issues. 

THE SPEED PACT 

The Speed Reduction  Campaign  was  re-launched in mid-1988 as a Pact  between  the 
Government  and  the  motoring  public.  The  Speed  Pact  sought to promote  the  concept of  an 
accord between the then Traffic Authority (who agreed  to  reassess  the existing speed  zoning 
system),  the  motorist  (who  agreed to comply  with  the revised speed limits), and the Police (who 
agreed to audit motor vehicle  speeds and enforce  compliance  with  speed limits as necessary). 

The two essential features of the  Pact were: - inuoduction of the revised procedures for speed  zoning  which  placed more emphasis on 
accident experience  and  road  features  and  enabled  greater  flexibility  in  achieving 

- a re-launch of the  speed  reduction  advertising  campaign  with a focus upon  promoting 
consistent and acceptable  speed  limits; 

stricter compliancc  with  speed limits through  enforcement,  especially visible 
enforcemen$ radio and  television  advertisements  emphasising  these aspects were 
produced in late 1988. 

The original Take  it Easy' advertising campaign  was  designed to highlight speeding as a major 
road safety issue, while at the  same  time  promoting  enforcement  and  alerting drivers to the 
penalties for speeding.  Maintaining  credibility of the  speed  reduction  program,  and its 
enforcement,  was  seen as the  basis of the  attitudinal  changes  sought  via the campaign. A 
central  thrust of this approach  was to convince  the  public  that  both  the  campaign  itself,  and the 
various aspects of its enforcement, were beiig pursued for very  sound  road  safety  reasons 
rather than for those of revenue-raising. 

An evaluation of the  campaign  revealed that although  it  had  some  impact  on  the  community  in 
terms of making people more aware of speeding  as a major factor in road  accidents,  there  were 
indications that  the  campaign  needed  new  emphasis  in order to sustain that  impact. 
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While the advertising  campaign  accompanying the  Speed  Pact  had  high levels of recall 
amongst motorists  and increased some  people's  perception of enforcement  activities, a 
substantial  proportion of drivers still perceived  that  there  had  been no increase in  enforcement. 
Another  major  attitudinal  survey  was  conducted  in  late 1988, in which a majority of motorists - 
the  same  proportion  of  motorists  as  in  the  1985  survey -reported that they exceeded the speed 
limit. 

It became clear therefore  that  the  reduction of excessive  and  inappropriate  speed  behaviow 
remained an area  requiring  considerable  further  attention and effort. 

During  1989.  further initiatives included the extensive  use of "camouflage"  police  vehicles for 

brochures. These advertisements, relying  heavily on television  and  billboards,  and  using the 
speed  enforcement,  and  the  development of a new series of advertisements  and  accompanying 

line "There's No Future in  Speeding",  emphasised both the financial (penalties) and  human 
(personal suffering) consequences of speeding. 

ENVIRONMENTAL  ADAPTATION 

During the late 1980s,  the  RTA  supported  research  on the conflict  between  pedestrians  and 
vehicles in areas such as shopping  precincts on metropolitan  sub-arterial routes or in  the main 
streets of country  towns.  Studies  examined  the  details of  such  conflict,  particularly  the vehicle 

environment These solutions  include  not  only  traffic  management  arrangements  but also local 
speed  profiles in such  precincts,  and  proposed  solutions  involving adaptation of the physical 

planning  considerations; the weatment  approach is known  as  "environmental  adaptation". 

Research on environmental  adaptation of linear  shopping  precincts on urban  sub-arterial routes 

proceeding  with demonswtion projects  aimed  at  testing in practice  the  concepts  and  solutions 
resulted in provisional  guidelines  (Roads &Traffic Authority 1989) and  provided the basis for 

proposed. More recent  work  emphasised the counuy town main street  situation  and extended 
the research to produce  practical  guidelines  and  criteria not only for environmental  adaptation 
of precincts but  also for the conduct of demonstration projects (Armstrong et al 1992). 

The  work  established  principles for planning  and  designing the environmental  adaptation of 
main streets,  including a comprehensive  schedule of possible  treatments for controlling the 
speed environment in such  precincts.  Pilot  demonstration  projects are currently in  progress. 

HEAVY  VEHICLE  SPEED  LIMITS 

Following an unusually  high involvement of heavy vehicles in fatal crashes during 1988,  and 
the occurrence of two multiple-fatality  heavy  vehicle  crashes  involving  coaches in 1989, NSW 
lowered the maximum speed limit for all  heavy  vehicles to 90 W. This took effect early in 
1990, but the requirement was soon relaxed by the introduction of a concession for heavy 
vehicles fitted with speed limiting devices. Such vehicles, bearing appropriate marker plates, 
were permitted to travel  at  speeds  up  to 100 km/h on specially designated sections of roadway 
which were signposted  accordingly. These provisions  still apply. 

A series of speed surveys undertaken in 1991 monitored point-to-point journey speeds along 
common heavy vehicle routes, and free speed surveys of speed-limited and  non-speed-limited 
heavy vehicles. These surveys showed (Johansen 1992) that in the absence of evident 
enforcement, excessive heavy vehicle speeds remained prevalent, even for those vehicles 
supposedly restricted by speed-limiting  devices. 

SPEED  MANAGEMENT  PROGRAM 

In early  1990, the progress of  the  Speed  Reduction  Campaign  was  reassessed as part of the 
development of a rejuvenated  Speed  Management  Program. A fundamental  objective  was 
reaffmed - that of seeking to increase the degree of voluntary  compliance  with  speed  limits 
within urban and rural zones, by: 
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- increased knowledge of  the penalties  for  speeding; 
- increased  perception  that  these  penalties are harsh; - increased  perceived  enforcement of speed  limits;  and 
- increased respect for, and  compliance  with,  speed limits as  the sensible and safe 

maximum  speeds. 

It was  considered  that this objective  could be achieved  via smtegies including - - a multimedia advertising  campaign  highlighting  increased  enforcement  activities and  the 

- increased  visibility of Police  activities  in  apprehending drivers exceeding  the  speed  limit 
penalties for speeding; 

- the  promotion  of revised speed  zoning  practices. 
and driving  at speeds inappropriate for theionditions; and 

Static  Deterrence  Program 
In mid-1990,  there  commenced  in  the  North  Coast  region  of  NSW  a program of randomly 
allocated static Police enforcement  patrois  known  as  the  Static  Deterrence Program. The aim 
of the exercise was to increase  the  perceived level of active  enforcement,  and  was  modelled on 
earlier  experiments  in  Tasmania  although  applied  over  much  greater lengths of highway; 
approximately 350 km of highway  served as an experimental section with  a similar length 
acting as a control  section. 

Evaluation included an extensive series of speed  surveys (Roads & Traffic Authority  1990). an 
analysis of crash experience, and a  special  questionnaire  survey of  both Police operators and 
road  users. The results (AGB  Australia  1991) from speed  and  accident surveys indicated no 
significant change in speeding or accidents. There was no clear  indication from road  user 
surveys that the program  had  achieved  any effect, and Police officer surveys revealed  several 
operational  difficulties  which  detracted  from the original  design of the  study. 

Advertising  and  Publicity 
A program of advertising,  using  the  Victorian TAC television  material as a  basis,  was  developed 
in late 1990 to raise consciousness of the speeaaccident relationship. It was intended  that 
through  the  use of some  emotionally striking material  the  target  audience  would  begin to 
intemalise the experiences  typically  associated  with  speed-related  accidents. In addition,  a 
series of radio-based  advertisements  was  developed  to  further emphasise the  deterrence  and 
human consequence aspects. 

Monitoring  and  Evaluation 
Evaluation of the  speed  management  campaign  activities was addressed by the  development of 
a  comprehensive program including crash  data  analyses, and utilising  augmented  speed  survey 
measurements and questionnaire surveys. 

Towards the  end  of 1990 there  was  conducted another attitudinal  survey,  supplementing the 
major surveys conducted in  1985  and  1988;  special  attention  was  paid to the imminent 
introduction of radar speed  cameras  and  the  proposed  banning of radar detectors. A further 
major attitudinal survey was conducted in 1991. 

The established series of statewide speed survey measurements provides twice-yearly  tracking 
of trends in free speed distributions (Nomsh 1993). These will be  augmented in future to 
include additional sites for particular classes of urban roads to assist with  evaluation of 
particular  campaign initiatives, such as speed  cameras. 

RADAR  SPEED  CAMERAS 

period  1991.  The radar cameras are  used  in areas of adverse crash  history or excessive high 
Radar cameras were  introduced  within  metropolitan  locations immediately before  the  Easter 

speed and were  initially  restricted to areas where,  because of safety factors, mditional 
enforcement  methods  could not be used.  Their introduction was accompanied by signposting 
of selected  roadways  where  radar  cameras  may  be  operating  and an extensive  publicity 
campaign. 
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Advertising  and  publicity  activities  facilitated  the  introduction of radar cameras through 
education about speed  zoning  activities and speed  limits. They also focused on giving the 
community  information  about radar cameras as a  new  enforcement  tool,  and  emphasised the 
objective of increasing  compliance  with  posted  speed  limits. As expected, following the 
Victorian  experience,  this  was  accompanied by  heavy  commercial  media  attention. A one 
month  "public  education"  period  was  declared  during  which  enforcement  activities  took  place 
but offenders were not  prosecuted.  Omnibus questionnaire surveys were conducted once 
before  and twice after the  introduction of the speed camera operations. 

An interim evaluation of the  program  (Roads & Traffic  Authority 1992), based on attitude 
surveys and speed surveys, indicated  a  small but positive effect in reducing high speeds, and  a 
strong level of public support for the program 

SPEED ZONING  IMPLEMENTATION 

As foreshadowed in the Speed Pact,  rationalisation  of  the  speed limit system through the 
revision of speed  zoning,  was  seen  as  a  prereqilisite to effective public support for the speed 
management  program. It was regarded as particularly  important for the acceptance of the 

raising activity. 
introduction of the radar speed  camera  program,  lest this be  seen  to  be  primarily  a  revenue- 

Review  and  adjustment of speed zones occurred during  1989 and 1990 so that by the 
introduction of radar speed cameras in  early 1991 the  zones on the majority of major roadways 
had been revised; those in the Sydney  metropolitan  area were less complete than in other areas. 
Specific aspects of the speed  zoning  revision are as follows: 

While the speed zoning  review  provided for the application of 110 km/h zones to high  standard 
110 k d h  Zones 

divided  carriageway  sections  (even  if  not fully access controlled  freeway conditions), their 
application to low-volume undivided  two-way roads was  subject  to a trial  during 1989-90 on 

of the 110 lan/h zones  was  associated  with  a  small  increase  in vehicle speeds, but  the degree 
selected  sections of  highway in the far west  NSW  region.  The rial indicated that introduction 

of compliance with the  higher limit was  greater  than for the 100  kmh limit which  applied 
previously (Soelistio 1990). 

The 110 km/h zones were extended on suitable sections of undivided  roadway and f o n d  
guidelines for their  application  were  drafted.  Analysis of accident experience associated with 
this extension of zoning  is currently in  progress. 

School  Zones 
An  opportunity arose within the North Coast  region of NSW for a trial of part-time speed 
limits outside schools.  Typically these were 40 kmh or 60 k d h  zones in otherwise higher 

treatments  such  as flashing lights and kerb realignments  were  used  at  some  sites. An 
speed  zoned  sections, and applied during school  arrival  and  departure times only. Other 

evaluation study  (Swaminathan 1992) showed  a  reduction in speeds in  some  circumstances, 
and  indicated  a  large  degree of support  among  the  community for such  speed  controls. 

During  mid-1992  a  decision  was  taken to introduce  special  school  speed  zones  throughout the 
state. Guidelines for these were d r a f t e d  and  their  introduction  commenced during late 1992. 

Technical Review of Speed Zoning 
During 1991 a  technical  review  was  undertaken of the  speed  zoning  in place in NSW. The 
purpose  was to assess the appropriateness of zoning,  identify the extent to which the revised 
guidelines  had  been implemented, to examine  departures from the guidelines, and to assess the 
need for any  further  revision of the  guidelines in the light of experience. The review (Soelistio 
& Li 1992)  indicated that zoning  was  generally  appropriate,  and  pointed  to  some  detailed 
aspects of zoning, including signposting and  pavement marking, which  needed  attention 
further revision of the guidelines. 
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Buffer Zones 
The 1988  speed  zoning  review  had  recommended  that  speed  limit ”buffer zones”  (typically 80 
km/h zones  inserted  between  the 1 0 0  km/h highway limit and  the 60 km/h limit in a country 
town) be phased out. In view of  the inclination to retain  these  in  some other states, a study to 
compare  their effectiveness with other approaches  was  commenced by  ARRB in 1992 and is 
currently in progress. 

NLIMITS 
The  development of a computer-based expert advisory  system entitled NLIMITS was 
commenced in 1991-92. Its purpose  is  to  assist practitioners in the setting of speed limits in 
accordance  with  the policies and  practice  in  NSW, and it  is based on a similar  advisory  tool 
VLIMITS developed by the ARRB for Victoria. A test  version is currently  under  review by 
speed  zoning  practitioners  in  the  RTA. 

Consolidated Zoning Guidelines 
In late 1992 work  began  on  the  preparation of  new consolidated  guidelines for speed  zoning 
which will incorporate recent initiatives (school  zones, 110 km/h zones), results of the 
technical review, outcomes of  the buffer zone study, and  use  of the NLIMITS advisory tool. 

URBAN SPEED MANAGEMENT 

One  aspect of the current implementation of revised  speed  zoning in  need  of  discussion  in a 
broader context is the  hierarchy of speed limits acmss the  urban  road  network. Speed zoning 
practices on urban roads should  be  considered  in  the context of a broad  urban  speed 
management  strategy. 

Urban  areas,  particularly  major  metropolitan  and  provincial centres, span a wide  range of 
roadways both in terms  of their physical formation  and  the  transport/traffic functions they 
provide. Speedmanagement measures  also cover a wide range from the statutory  general 
urban speed lit, through  the  application  of speed zoning, to local area traffic  management 
treatments and urban mad design  practices. 

While major uaftk routes are typically speed zoned  above  the  general limit, and local area 
precincts  are  increasingly  being  in&oduced  with  lower  areal  speed limits, the  vast  majority  of 
the  urban  mad  network is subject  to  the  general l i t  of 60 kmh. This majority  of  the  network 
nevertheless covers a wide  range of road  types  and functions, on  some  of  which  the  motoring 
public sees the  application  of  the  general  urban  speed  limit as inappropriate. 

It is appropriate.  therefore, to include a review  of  the  general  urban limit in  the  development of 
an urban speed management  strategy.  Not  only is the general  applicability of the limit across a 
wide variety of road  types to be questioned, but  in  view of practices and experience overseas, 
the level at which  the  general limit is set needs  close  examination. It is  noted  that  the  Australian 
general  urban speed limit is among  the  highest  in  the  world. 

Already there is much  discussion of this in individual jurisdictions, and a project  has  now been 
established under  the  Austroads road safety  program  whereby  this matter can be  examined 
from a national perspective. 

STRATEGIC  SPEED  MANAGEMENT  PROGRAM 

During 1992, a new suategic program for managing  the speeding problem  was developed by 
the  RTA,  in  conjunction  with  major  stakeholders (Police, W) and  others  represented  on 
the  Road Safety Advisory  Council  (RoSAC). 

The ultimate  objective  is to achieve a situation  where - - the road  environment  and  speed  zones are appropriate - drivers comply with posted  speed  limits 
- speeds travelled by drivers are  appropriate for the  prevailing  conditions 



Speed Management NSW 

The vision held for speed  management in the future is that - - Speeding  Behaviour  will be as  closely  controlled as drink-driving, be appropriate for 

- Speed  Management  will be achieved  via a comprehensive  strategic  program, require an 
prevailing  conditions,  and  reflect  that  excessive  speed  is  socially  unacceptable; 

appropriate physical  environment, involve a publicly  acceptable  regulatory  environment, 
and be achieved  largely by  voluntary  compliance 

Essential elements of an  appropriate speed management  program  were  identified as - 
- increased  public  education  and  awareness - extended LATM treatments 
- promotion of  speed  zoning 
- review  of  general  urban  speed limit - extended speed camera activity - review of penalties  and  offences  system 
- application of emerging vehiclehad technologies 

This is being  approached by developing a comprehensive  communications  strategy  which  will 

raising  awareness of this issue among  the  community  by  stimulating informed public  debate, 
underpin the whole program (Frape 1992). Important  early phases of the program focus on 

and on pre-selling the issues to stakeholders. These activities are currently in progress. 

THE FUTURE 

During 1993 the pre-selling of program  objectives will continue, in parallel  with  further 
development of detailed suategies and  action  plans.  Promotion of an  informed dialogue with 
the  community  through  advertising and carefully  planned  media  coverage of the issue will be 
central features. Market  research  and  technical  development  of  engineering  and  enforcement 
initiatives  will  continue in support of specific  campaign  launches  in  accordance  with  the  overall 
strategy. 
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POSTSCRIPT (June 1993) 

During thejirst f a v  months of 1993, there has been a significant  acceleration of the program. A 
community advisory group  was  established  to act as a means of eliciting and consolidating 

research and concept  testing  has  been  undertaken  to  develop  suitable  advertising  and  educational 
community  comment  on  component aspects of the  speeding issue. Comprehensive  market 

material. A publicity  campaign has been  launched,  announcing  initiatives in  the areas of driver 
education  and  training,  speed  limits and  speed  zoning,  enforcement of speeding  behaviour, 
speeding  offences andpenalties, and public education.  Notable features include a 
comprehensive radio and  ourdoor  advertising  campaign,  an  acceleration of revised  speed 
zoning, a hastening of the program for introducing  school  speed zones, an  extension of local 

police publicity campaign  emphasising  the  prevalence  and high visibiliry of speed  camera 
area speed zones, a new ofJicial  cautions system for minor  speeding  offences, a coordinated 

operations, and the development of a community  information package. 
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1. INTRODUCTION 

Monash  University  Accident Research Centre is canying  out a research  project  on S p e d  
and the Emiromnent for the New South Wales Roads and Tra5c Authority  and the 
Federal office of Road S a f e t y .  Part of that project  involves  gathering  information from 
overseas countries,  with  particular  emphasis  on the role of speed in four  relevant areas: 

1.  Environmental  Influences 
2. Speed  and  Crashes 
3. speed Limits 
4. Behaviour  and Enforcement 

Sweden  has  long  been recognised, together with  Canada  and New  Zealand as a country 
to which  close attention should be paid  when  determining  an appropriate parallel to 
Australian  conditions so far as speed and speed management  issues are concerned 
(Cumming  and  Croft 1971). For this reason, the writer  was commissioned to seek 
information  on  Swedish  research  and practice in the speed area during a visit to  Europe in 
September 1992. 

AUSTROADS  has  established a project team  to review the relevance of the present 
general  speed  limit  of 60 kmh in urban areas in Australia, in the context of  developing  an 
urban speed  management strategy and of  the level of public  credibility of speed limits 
generally. As background it was noted that by international  standards,  amongst  highly 
motorised  countries,  Australia has a very  high  general urban speed limit,  in  comparison 
with the state of development of its arterial road system. 

The  general  urban speed limit  in Denmark was  reduced kom 60 kmh to 50 kmh in 1985. 
This  change  was  made  against the background of a progressive approach to urban speed 
management in that country, through  the use extensive  speed zoning, local area traffic 
management treatments, and  urban road design, as well as general speed limits. For this 
reason, the writer was also commissioned to seek information  on  Danish  experience  and 
practice in urban speed management. 

Table 1 shows the general speed limits  applicable to urban  areas,  highways  and 
freewaydmotonvays in western European countries. This shows that the urban  general 
speed l i t  has  been set at a consistent 50 kmh level (30 mph, or 48 kmh in Great 
Britain). The  Scandinavian countries have also been  consistent in setting their highway 
general  limits at 80 kmh. However the general l i i t s  on freewaydmotorways vary 
considerably in  Scandinavia,  ranging  from 90 to 120 kmh within  and  between countries. 



Table I :  General speed limits in European  countries ( b h )  

country urban area highway freeway 
I 

Belgium S O  90 Lao 
Denaack 50 80 110 

2. ~OURCES OF INFORMATION 

2.1 SWEDEN 

hformation in the form of personal  communications  and reports  was obtained from: 

Mr Goran Nisson, Head of Traflic S a f e t y  Research, 
Swedish Road and  Traffic  Research Institute (VTI), Linklrping 

Mr Per Wramborg, Senior Tratfic Planner, 
City  Council of Linkaping 

Professor Claes Tinpall and Mr Anders Kullgren, Research Department, 
Folksam Insurance Group, Stockholm. 

2.2 DENMARK 

Useful  background to recent  developments in  Denmark was obtained  from papers in a 
special issue of the journal Accideni Anat'ysis and Prevention on "Speed  Management 
Through Traffic  Engineering" (February 1992),  which in turn emanated  from  a conference 
on Speed Managemeni in Urban Areas held in Copenhagen in May 1990 (Road 
Directorate 1990). 
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In  Copenhagen,  information in the form of personal  communications  and reports was 
obtained from: 

Dr Lene Herrstedt and Mr Michael  Nielsen,  Traffic  Research  Division, 
Danish  Road Directorate. Herlev 
(the visit  also  included  a site inspection tour of speed management treatments in 
Copenhagen and the North Zealand area; see photographs in  Appendix  C) 

Mr Niels  Helberg and Mr Hans  Lund, 
Danish  Council for Road  Safety Research, Gentofte 
(Ms Ulla Engel and Mr Lars Thomsen,  who conducted a  number of evaluations  of 
speed  management  changes  during the 1980's,  have  since  left the Council) 

Professor Niels 0. Jorgensen, 
Institute of Roads, Transport and Town Planning, 
Technical  University of Denmark,  Lyngby. 

2.3 SWOV REPORT 

Another  important source of information  was  an  unpublished  document "Speed and 
Safety:  Research results fiom the Nordic countries"  (Larsen et al 1990) written on  behalf 
of SWOV in  Holland  and  provided  by MI &ran Nilsson.  This is a  very useful summary 
of research  on  speeding  issues  published to the date of the report. The  document is  in 
four sections, one for each country (Denmark,  Finland,  Norway and Sweden)  and  each 
section  generally covers the following topics. 

Speed and  traffic flow 
Effects of speed  limits on speed 
Effects of speed  limits on accidents 
Behavioural factors affecting  speed 
Effects of speed  enforcement. 

3.  SWEDEN 

The  Swedish  section of the SWOV Report is  included in Appendix  A.  The  sequential 
development of Swedish  ideas  and  policy on speed  management  issues  over  recent 
decades  has  influenced the structure of this  section  of the present  paper. 

3.1  SPEED  LIMITS 

3.1.1  Effects of Speed Limits 

Sweden  had  a  number of changes in rural  speed  limits  during  1968-72.  This  allowed  a 
series of evaluations of the effects in terms of injury  accident rates and  injury  severity (see 
Table 1 in  Appendix A). Later, in June-October  1979, the 110 kmh speed  limit on  rural 
high  standard  two-lane roads and motorways was  temporarily  reduced to 90 k m h .  Injury 
accident rates decreased by 24%, with  even  larger decreases in  severe  and  fatal  injury 
rates. More recently,  in  June-August  1989, there was a similar  temporary  reduction  in the 
1 10 kmh  limit to 90 kmh. Injury  accident rates decreased by  27%  on the former 1 IO kmh 
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roads,  but there was  also  a  'decrease  of 14% on the roads whose 90 kmh limit was 
unchanged  (Nilsson 1990a). 

The  general  finding from all these evaluations  is that injury  accident rates decrease with 
reductions in speed  limits  and,  in  addition, the severity  of  injury  also decreases. The  net 
effect  is that the severe  injury  accident rates decrease more than the injury  accident rates, 
and the fatal  accident rates decrease even more than the former. 

Of  course,  none  of these decreases would  have occurred had there not  been  a  real  change 
in  speed  behaviour  associated with the speed  limit  changes,  and the Swedish authorities 
were wise to measure this as well.  Since the late 1970's, there has  been  a  regular  and on- 
going  speed  monitoring  program conducted at  a  random  sample  of  sites throughout 
Sweden,  which are surveyed 3-5 times per year over a 24-hour period.  These  systematic 
surveys  have  provided the basis for linking  actual  speed  changes to the changes in  accident 
involvement  and the injury consequences of accidents.  This  in turn has  led to the 
development of empirical  relationships  which  link  changes  in  speed  limits  (and  expected 
changes  in  average speeds) to changes in road  trauma  levels (for details see section 3.2.2 
and  Appendix B). 

3.1.2 Speed Limit Setting 

These  relationships  appear to be used for general  speed zone policy,  which  in turn affects 
the speed  limit  set for a  particular  road  section. A review of a range of possible  objectives 
for speed limit systems  (Nilsson and Roosmark 1977)  suggested the following  alternatives, 
ie. equalisation of: 

accident  density (per kilometre  of road) 
accident rate (per vehicle  kilometre) 
accident costs (as a  way ofweighting  the more severe outcomes) 
accident costs and  vehicle costs (especially he1 consumption) 
transport economics  (including travel time costs in  addition to the above), 

The  objective of equalising  accident rates was proposed by Nilsson and Roosmark,  but 
with attention to be  given to the more severe injuries  which o c m  in some  accident 
situations.  Thus the objective was "to equalise the differences  in  accident rates and 
injuries  within  'homogeneous' road categories [defined  by  road  standard  and traflic 
composition], by the application of differentiated  speed  limits".  [Nilsson  now favours the 
objective of minimising transport economics,  where  accident  and  injury cost savings  must 
compete with travel time and  vehicle costs (Ndsson 1992).] 

Accident rates and  injury  severities for each category of road  have  been  established (see 
table on page  7 of Appendix A),  Note that the accident rate is lowest on the higher 
standard roads (which  have the higher  speed  limits),  but that the injury  severity  is  more 
disparate due to the different  accident types which  can occur in  different  road categories 
(eg. divided  compared  with  undivided roads). A  refinement of this reference data has  been 
to calculate  injury cost rates to combine the accident  risk and  injury  severity  dimensions 
(Table 2, from  English summary of Nilsson  1984). 
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Table 2: Personal injuv cost per million car hlometres and median speed  level 
in the road environments studied ,@om Nilsson 19841. 

Road 
environment 

Rural 
motorway, 
110 km/h 

Urban 
motorvay, 
90 kmlh 

Undivided 
motorway, 
110 kml 

Two-lane road 
110 kmlh 

Two-lane road 
90 km/h 

Two-lane r d  
70 km/h 

Perxnml injury 
cast pcr million 
car km 6 E K  1.OOO) 

97 

75 

113 

149 

130 

126 

speed level 
Ocm/h) 

108 

100 

102 

1 0 0  

90 

X0 

A road section under consideration will first have its injury cost rate calculated, then it  is 
compared  with the reference rate for the category  of roads in which the section apparently 
lies. If its  rate is higher than the reference rate, the section is  then  placed  in a category 
which provides a better match  of the rata .  The speed limit of  the road category then 
determines the speed limit of the section. Thus a route may be divided into a number of 
sections which  have Werent speed limits accordmg to the injury cost rate observed on 
each of those sections. Apparmtly  the traffic engineers pursue this approach,  calculating 
rates for road sections excluding  particularly troublesome subsections ( e g .  near junctions) 
so that a case can be made for a higher speed limit (as is appropriate) and  accepting that 
local speed h i t s  must be applied along the route at specific subsections where lower 
limits are warranted. 

The  treatment of special streets, such as shopping precincts and near schools, receives less 
attention ffom the question  of appropriate speed limits,  but rather aims to manage  speed 
through environmental  influences ( s e e  section 3.3). 

3.2 SPEED AND CRASHES 

3.2.1 Speed and Accident Risk 

Information was sought from &ran Nilsson on research  related to the role of travel  speed 
in causing  accident  involvement. VTI recopise the equivocal nature of research results 
on  this question and  deliberately focus debate about speed control issues  on the injury 
severity increasing role of speed.  He  went  on to emphasise  that in assessments  of  road 
trauma countermeasures, VTI always  examine the effects in three conceptual  dimensions: 
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1, Exposure (eg.  vehicle  kilometres) 
2. Accident  risk  (measured by accidents per exposure) 
3. Injury  severity  (measured serious injuries  per accident), 

Then the number of serious injuries = Exposure x Accident  risk x Injury  severity.  Speed 
control measures  have  relatively certain effects on injury  severity,  and  some  measures may 
also reduce exposure. While the effects of a  measure on accident  risk may be  unclear,  if 
the measure does not  increase risk,  and reduces one or both of severity  and exposure, then 
the number of serious injuries will be reduced. Nilsson suggested this framework as a 
useful  way of  categorisig  speediig countermeasures. 

3.2.2 Relationships Linking Spced and Road Trauma 

Within this framework, and based on  the numerous  evaluations of speed  limit  changes  and 
the effects on speeds, accidents  and their injury consequences (see section 3.1.  l), Nilsson 
has  developed  a set of empirical  relationships connecting changes in  median or average 
speeds to changes in road trauma levels. The relationships  given in Nilsson (1984) 
suggest that the change in the number of deaths depends on the fourth power of  the 
relative speeds, serious injuries on the third  power,  and  lesser  injuries on the second 
power.  Niisson has subsequently  revised the form of each ( A p p e n d i x  B), but  they are 
essentially the same power relationships. It would seem that these relationships are 
genemlly  accepted for speed limit policy setting in the Nordic countries (at least in 
Denmark as well as Sweden,  according to the Danish  Council for Road Safety Research) 
because  "while  they are empirically  based, they seem to work" Fund, personal 
commulliwtion). 

For example, the (earlier) relationships  were used, in  conjunction  with the injury cost rates 
in Table 2, to make  recommendations for reduced speed limits on rural  two-lane roads and 
undivided motorways  which were speed zoned at 110 kmh. Figure 1 from Nilsson (1984) 
shows that  the injury cost rate versus median speed on those roads was unacceptably  high 
compared  with  0th- road categories. With the then existing speed  limit  system,  an 
increased standard of road had not always  resulted in lower injury costs. 

The curves fitted through each point are a cost-weighted  composite of  the three power 
curves described  above. They indicate the median  speed  which  would need to be  achieved 
on the intransigent roads to bring those roads' safety performance  down to a  level (dotted 
circles in Figure 1) consistent  with a standard reference  line (this l i e  accepts that lower 
standard roads have higher injury cost rates, and lower speed limits). 

The  relationships  have also been  used to calculate the effect on road  fatalities of general 
changes  in  speed  limits  and  associated  enforcement  policies, for example Nilsson (199Ob) 
estimated  a 45% fatality reduction i f  all speed limits were reduced by 10 kmh and the 
proportion of speeding  infiingements  was  halved (eg. by intensified  enforcement  and/or 
reduced  tolerances).  Hedman  and Stenborg (1991), in developing  a  national  road  safety 
plan  which  aimed to reduce fatalities by 40% by the year  2000,  apparently  used the 
relationships to calculate that three-quarters of the total reduction could  be  achieved by a 
new  speed control system  with  10-20 kmh reduction in rural  speed  limits,  heavily 
increased  speed  surveillance (up to five times as intensive), and  reduced  tolerance  limits. 
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This proposed system  was  designed to be optimal in minimising transportation costs 
(Nilsson 1992). Carlsson and Nilsson (1992) have  also  used the relationships to calculate 
the road trauma consequences of a  proposed  increase  in the truck speed  limit in Sweden, 
including  examination of the effects of various  truck  speed  limiter settings. 

Fimre I :  Relation between personal injuv costs for motorists per million car 
kilomeires and speed level in dflerent road environments @om Nilsson I984J. 

"1 
3.2.3 Crash Speed Recorders 

The  basis of research  linking travel speed and  accident risk in Australia  would be 
technology  which  measures the speeds of  vehicles  involved  in  crashes  objectively. 

Folksam Insurance Group have  developed  a  low cost (approximately $5 manufacturing 
cost) device for measuring the velocity  change of vehicles  involved  in  crashes  (Aldman et 
a1 1991). The change in velocity  is measured in one direction only  (usually  longitudinally 
forward) and  an  accuracy of 2% compared with crash test accelerometers is claimed.  The 
"Crash P u l s e  Recorder" (CPR) is  a  spring  mass  system  (Figure 2) and  when the mass  is 
displaced  a  pulsating  light  emitting diode (LED) registers its location on a  photographic 
film. Analysis of the tilm  allows the displacement of the mass as a hnction  of time to be 
plotted  and the velocity  change  calculated. 
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Folksam's motive for developing  and  installing the device in cars is to obtain  velocity 
change  readings as a  basic  parameter for assessing injury outcomes of car passengers  in 
different crash circumstances  and  car  designs.  They  have  negotiated  with  five 
manufacturers/importers of cars in  Sweden to provide  cheap  3-year  damage  insurance 
packaged into the price of their new  models, in return for which the CPR  is  installed in 
each car sold. The  owner  could remove the device,  but  very few do as they  have 
apparently  been  persuaded that the readings from the CPR  bear no  legal  relevance to their 
pre-crash driving  speed  (Tingvall  said Folksam would  refuse to cooperate in providing 
CPR results for legal purposes). 

However, used  carefully, the CPR results could  certainly be used for research purposes to 
assess travel speeds before  crashes in some  crash situations. Tingvall  agreed  that the 
calculated  velocity  change  would be correlated with travel speed  in  single-vehicle  crashes, 
but  cautioned that a  correlation may not be present  in  multi-vehicle crashes due to the 
complexity of vehicle  kinematics  which  typically occurs. There may also be a  need for 
additional  (uni-directional) CPRs to be  installed in cars if  velocity  change over the 1 1 1  
range of crash  impact  directions  is to be measured. 

3.3 ENVIRONMENTAL  INFLUENCES 

Discussions  at the Linkoping  City  Council and subsequent site inspections  provided  a 
good overview of how  practicing  traffic  planners in Sweden  use  environmental  design to 
supplement  speed  limits to control  speeds,  especially in urban and  semi-urban  areas. 
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Mr Per Wramborg  described the deliberately  planned  hierarchy  of roads in  and  around 
Linkoping: 

E4 Motorway (1 10 kmh limit)  providing  long  distance  links to north and south 

Radial roadshighways (70 kmh; some 90 kmh), linking the motorway  exits to: 

Outer ring  road (70 kmh) 

Lower standard  radial roads (50 kmh limit, plus clear visual  appearance  indicating 
this type  of road  has  been  entered), l i g  the outer ring road to: 

Inner  ring road (50 kmh), whose main purpose is to get cars to parking  places 

Inner  roads (50 kmh limit,  but the actual target speeds are much  lower),  designed 
to discourage motor traffic,  with  very  clear  visual  signals  that these have been 
entered, and encourage pedestrian  and  bicycle  traffic. 

The  design  of the inner roads has  followed  design  principles  developed in Denmark ( s e e  
section 4.1) and Holland. The aim is to visually narrow the road  space by the use of trees 
and  lamp posts near the edge of the tr&c  lanes (photos 1-3 in  Appendix C). A gateway 
effect  is created at the entrance to the inner road treatment to emphasise the change  in 
environment (photo 2). Within the inner  road, various surface treatments are used to 
indicate to motor traffic that the environment  is  shared  with  pedestrians  and  cyclists 
(photo 4). Mr Wramborg  emphasised that architects were included in the street  planning 
so that  they  could be made  beautiful  and  well as to achieve  speed reduction and safety 
aims  (this  sentiment was echoed  a  number  of  times  in  Denmark also). 

The inner road treatments shown in photos 1-4 have  been  evaluated in terms of their 
effects on traffic  volumes, but not on  speeds or reported accidents. As may be expected, 
motor traffic  volumes  have  been  approximately  halved  and  it  is  claimed that it is now 
much easier for pedestrians to cross the roads. More comprehensive  evaluations of such 
road treatments have been conducted in Denmark (see section 4.3). 

The site inspections  also  included an outer-suburban residential street where  a  novel  bus 
stop was displayed (photo 7) .  The kerb had  been extended on both  sides so that when the 
bus  is stationary at the stop, other trat%c is  prevented  from  proceeding  in  either direction. 
In the same  area was a bus only road running  behind  and  around  the  residential  street 
system,  providing  safe  access of bus passengers (especially  children) to the rear of their 
homes  without  having to negotiate normal  trafficked streets (photo 6) .  

3.4 BEHAVIOUR AND ENFORCEMENT 

3.4.1 Choice of Speed 

Goran  Nilsson  outlined some unpublished  research  by VTI in which three goups  of 
drivers  (defined by their  self-reported  "normal"  speed  range on a 90 kmh road) stated the 
importance of factors related to each of the questions "why not hiving  firer?" and "FWy 
nor drivingslawer?" ( see  pages 12-13 of Appendix A). The responses to these questions 



give a good  indication  of  important factors influencing  speed  behaviour,  and  how  their 
relative  importance  changes for drivers in each  speed range. There is concern that even 
the fastest drivers said  they  did not want to impede traffjc in response to the second 
question. 

The  material on page 13 of Appendix A gives only part of the results of an  important 
study on 90 kmh roads linking  observed speeds with  driver  interview,  vehicle and owner 
data (G.K. Nilsson 1989). The results given for cars with  male owners show  that  different 
factors can  account for statistically  significant  speed difference of up to 11  kmh.  No such 
factors (with one exception) were found for  cars with  female  owners,  but a difference of 
the order of 27 kmh related to remaining journey distance was  found for cars with  owned 
by "legal  persons"  (presumably  companies).  The  exceptional factor  was paved width of 
road,  which was statistically  sigmficant for each category of owner, and  producing  speed 
increases of 0.4-0.7 kmh for each metre of road  width (this factor should be noted as an 
"Environmental  Influence";  it  is  implicit in  many  of the practices  described  in  section 3 .3  
above). 

Comparisons across categories showed that cars owned by legal persons travelled  at 
statistically  signilicantiy  higher speeds (estimated 6 kmh higher)  and that  cars towing 
trailers travelled  much  slower  (by 17 kmh when towing a caravan  and 14 kmh when 
towing another type of trailer). Many of  these results are similar  and conihnatory  of 
those found  in a similar study of drivers  observed  and  interviewed on rural  and  urban 
roads in  Victoria  (Fildes et al 1991). 

3.4.2 Enforcement 

A series of studies have  been  carried out to assess the effects of  different (radar) 
enforcement  levels  and tolerance levels. The earlier studies are outlined  on  pages 14-16 of 
Appendix A (see also Andersson 1989), and some general  conclusions are given  at the  top 
of page 14. 

These studies suggested that enforcement  levels  must  increase 3-5 times  compared  with 
existing  levels for drivers to change  their  speed  behaviour on rural roads. More recent 
studies in Linkaping  and Norrkaping during 1989 examined the effects of massive 
increases in radar surveillance over a 6 month  period (6.6-7.5 times  increased hours and 7- 
1 1  times increased  number  of  vehicles  checked) (Andersson 1991). The proportions of 
vehicles  exceeding 50 kmh l i i t s  fell by 17-46% and a substantial proportion of this effect 
carried over to  the next  year. Modest reductions in personal  injury accidents (3-16%) 
were  observed, whereas there were generally  increases elsewhere. While the results from 
these two cities vary  considerably, they are consistent  with a substantial  effect on speeds 
and  injury  crashes. 

Giiran  Nilsson  also  described  an  experimental  evaluation  of  speed  cameras  which is 
nearing completion. Some 33 camera  installations  have  been  monitored over 2 years and 
compared  with  matched control sites.  Camera sites are at  fixed locations and  may cover 
one or  both directions.  Warning  signs appear at the beginning  of  camera routes and  no 
attempt is made to hide the camera  boxes.  Vehicle speeds have  been  monitored by 
following  individual cars (some 2500 in total) travelling along each route and  recording 
the speed eveq 10 metres. It has  been  found that the camera  installations  influence 
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vehicle speeds over  a  distance of 500 metres  before and after sites in urban  areas.  and  over 
a  distance  of  one  kilometre in each  direction  from  rural sites. An effect is apparent  even in 
traffic directions not  covered by the camera;  apparently the camera  box  reminds drivers of 
the speed  limit  (and  surveillance  generally)  even  though there is no  immediate threat of 
detection for speeding.  A joint report from the Police and VTI is  scheduled to be  released 
in December  1992. 

3.5 OVERVIEW OF SWEDISH  RESEARCH  AND ISSUES 

Speed  limit  setting  policy  in  Sweden  is  well  developed. It has  been  based  on  careful 
consideration of objectives, on extensive  research  linking  speed l i t  changes  with  speed 
behaviour,  accident rates and  injury  consequences,  and  on  empirical  models of these links 
which are well-accepted  in  at  least the Nordic countries. Use of environmental  influences 
to reduce speeds in  urban areas appears to be  based on Danish  and Dutch practice. 
Research on other factors influencing  choice of travel speed in part confirms  findings from 
similar  research in Australia. A number of studies have shown  links  between the intensity 
of radar  surveillance,  enforcement tolerance levels  and speeding. 

The  crash  speed  change recorder developed by Folksam  Insurance may be suitable for 
research in Australia to establish the relationship  between  travel  speed  and  crash 
involvement,  at  least for single-vehicle  crashes. 

4. DENMARK 

A very  noticeable feature of  Danish traffic compared  with other European countries 
visited  in  1992  (Germany,  Italy,  Switzerland  and Sweden) was the high proportion of 
bicycles in urban  areas.  Brindle (1992) reported that bicycles  comprise. 20 per  cent of the 
vehicles on central  Copenhagen streets, and that 27,000 bicycles per day cross the two 
main bridges into the city centre. The  road  system reflects this  level of bicycle  traflic,  with 
most roads other than in quiet  residential areas having  a  bicycle  lane or a  separate  bicycle 
path  between the road  pavement  and the footpath. Bicycle  traffic  represents a significant 
extra challenge to right-turning motorists (our left-turners) because  this  parallel  stream of 
traffic has right  of w y  over turning vehicles.  The threat to the "unprotected" bicyclists 
(as well as to pedestrians) eom motor traffic  is  also  well  recognised in Danish  traffic 
planning  and  speed  management.  Bicyclists and pedestrians are collectively known as 
"light  road  users"  and are treated as special  forms of traffic. 

Government taxes on new  cars in Denmark are very high (more than  doubling the import 
cost), apparently  because of the absence of a  vehicle  manufacturing  industry  in the 
country. The  vehicle  population  is  relatively old compared  with  nearby  northern European 
countries.  and the cars are  relatively  small  in  size  and  engine  capacity  (with  relatively low 
performance  characteristics,  such as acceleration and comfortable  cruising  speed). 

4.1 SPEED LIMITS 

4.1.1 Development of Speed  Limits 

The  urban  general  speed  limit  in  Denmark  was  reduced  from 60 kmh to 50 kmh on 1 
October 1985. Table 3 shows  that  this  was  preceded by a  number of changes in general 



speed limits (both urban and rural),  but  that  during the l a w  i ?Ws  and early 1980's thert 
was  an  emerging  realisation that urban speeds could  not  be  managed by speed  limits  alone 
The 1978 change to the Road  Traffic  Act  allowed  "living area" streets (some wit.h 
pedestrian  priority) to be  defined,  with  relatively low advisory  speeds,  and the 19Sl 
Cutalogzte of Ideas for treating main roads through towns led to the initiation of 
"Environmentally  Adapted Through Roads". Experience  with  a  range of urban  road 
treatments (eg. humps,  staggerings,  narrowings and gateways)  installed in response to 
these  initiatives  has now been  embodied  in the Urban Traffic  Areas road standards 
released  in 1991. 

Table 3: Changes in speed limits and  speed  management  practice in Denmark 

However at the time of the introduction of the 50 h h  urban  general  speed  limit, the 
hierarchy of road  functional  classes and corresponding target speeds was apparently still 
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being  developed in Danish  urban areas. While the ideas and  planning  guidelines were 
certainly  well  developed,  their  implementation was still  in its early  stages. 

4.1.2 Current Speed Limit  System 

The current system  of  general  speed  limits  in Denmark is: 

50 kmh in urban areas 
80 kmh on  highways outside urban areas (and  excluding motonvays) 
110 kmh on motonvays. 

Speed  zoning  above  and  below these general  limits is used,  and  speed  zones  of 40, 60, 70 
and 90 kmh were observed.  The  regulatory  signs are the standard  red annulus around a 
black  speed  limit  numeral. 

Urban areas are  defined  by the "urban zone sign" (town name  above  a  schematic  skyline; 
see Figure 3) which  advises motorists that an urban area has been entered  (and, by 
implication, that the 50 kmh l i t  applies;  a 50 kmh regulatory  sign  is  not used for this 
purpose). On roads exiting the urban area, the urban zone is  annulled  by  posting the same 
sign  with  a  red  diagonal l i e  across it.  While these signs are generally posted on the 
boundaries of urban  development,  their location does not necessarily correspond to a 
definition  of  a  "built-up  area"  (ie.  presence of houses or street lighting). 

Fimre 3 : Speed signs @om Road Directorate ( 199 1 a)] 

INFORMATlON SIGNS 

URBAN ZONE SIGN PROHBmON  SIGN 

Advisory  speed  signs are also used ("information  signs" in Figure 3), especially  in streets 
designated as "living areas". The  signs are white on  a  dark  blue  background. The special 
15 kmh sign, while  only  advisory  regarding speed, has a  regulatory  role in that it  gives 
pedestrians  priority  over all wheeled  traffic  (including  bicycles);  however the pedestrians 
must not unnecessarily  impede that traflic. No regulatory  speed  signs are used  in these 
pedestrian streets, however "the roads must therefore be designed  and  laid out so as to 
impede  driving  at more than 15 kmh, and the street scene must  give  drivers the impression 
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of being  in an area  dedicated to pedestrians" (Road Directorate 1991a).  Similar  principles 
are  applied to the signing  and  layout ofthe 30 kmh streets 

The lJrban Traffic Areas road  standards (Road Directorate 1991a)  define  a  simple two- 
level  hierarchy  of roads: 

traffic roads (designed to serve  traffic  travelling  between  local  areas), and 
local roads (designed to serve  traffic  within  local areas). 

The  same standards also  define four classes  of  desired speeds (or target speeds) which 
may  be  applied to an  individual road: 

High (desired  speed  70-80 kmh) 

Low (desired  speed 30-40 kmh) 
Medium  (desired  speed 50-60 kmh) 

Very Low (desired speed 10-20 kmh) 

On traffic roads the speed classes High, Medium, or (locally  and  under  special 
circumstances) Low can be used as a  basis for the geometrical  design. On local roads the 
speed classes Medium, Low and  Very Low can be used (Road Directorate 1991a). 

On local roads (and  some  traffic roads) in  urban areas these desired speeds are achieved 
mainly through the application of various speed  reducing  measures.  The main types of 
measures, together with the road  class  considered  applicable, the desired  speed  they 
should  help  achieve,  and the traffic  level to which  each  is  generally  applicable, are shown 
in Figuie 4. 

Trials  in  Denmark to determine the specific  design parameters for the humps  and 
staggerings to achieve  desired speeds of 30,40, SO or 60 h h ,  for cars and  heavy  vehicles, 
have  been reported by Kjemtrup (1988) and Hoj, Herrstedt and Kjemtrup (1989). 

4.2 RECENT  CHANGES IN URBAh' SPEED  MANAGEMENT 

4.2.1 Impetus for 50 kmh Urban General Limit 

A variety of opinions were expressed about the reasons for the implementation of  the 50 
kmh limit  in 1985. Herrstedt believed the change was made for consistency  with the urban 
general  limit  in other nearby European countries and  also  because the Danish  politicians 
had a  perception that Denmark had .a relatively  high  urban  accident rate at the time. She 
also  felt that the change was part of a draft traffic  plan  (eventually  released in 1988) to 
reduce road deaths and  injuries  in  Denmark  by 45% by the year 2000. The plan includes  a 
focus on urban accidents,  especially those involving  pedestrians  and  cyclists. 

Lund  said that the reasons for the change were "somewhat  political" and that 
considerations of energy  consumption  and  pollution  issues may also  have  been  involved. 
He suggested that consistency with the limits  in other countries  was  a  post  hoc 
rationalisation of the decision. He declined to comment further (as a civil  servant  advising 
the Minister for Justice, the political  office  principally  responsible for regulatory  speed 
limits,  this was understandable reaction), but suggested that Professor N. 0. Jorgensen, 



who  was a former  Research Director of the Danish  Council of Road  Safety Research, be 
asked for comments on the  issue^ 
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Jorgensen  confirmed  that  consistency  with  other countries was  indeed the post hoc 
political  explanation for the decision. However he said that there was a good techcal  
basis for the decision  and  that  he was instrumental  in  presenting  it  during the political 
debate in the early 1980's Apparently a package  of  general  speed limit changes was being 
considered: an  increase in the motorway limit from 100 to 120 kmh as well  as a reduction 



in the urban  limit  from 60 to 50 kmh.  Jorgensen and ,I colleague (Ole Bach)  analysed the 
consequences  of  each  change  in terms of road  trauma and its costs. They  built on 
previous  evaluations of changes  from 60 to 50 kmh in other Nordic  countries, and on 
relationships  linking  speed  changes and  road  trauma  developed by Nilsson  in  Sweden  (see 
Section 3.2.2). The  value  of  travel  time  savings was also  considered.  Jorgensen  said that 
the analysis  of the consequences of the increased  motorway limit  "killed"  this  component 
of the package. Apparently the estimated  benefits of the urban  limit decrease were 
sufficient to gain  political  support for this  component on its own. 

None of the individuals  interviewed  recalled  any  substantial  opposition to the reduced 
urban  general  speed  limit. Herrstedt recalled that business car drivers and truck drivers 
were initially opposed, but this is no longer the case according .to her  own  surveys. 
Helberg felt that the visible progress being  made in changing the road  environment of local 
streets in urban areas at the time  helped  in  gaining  general  community  support for the 
change.  Lund  believed that the low level of speed  enforcement  then  operating  in  urban 
areas also helped,  because the initial  behaviour  change was relatively  small (however 
speed  behaviour  has  probably  changed  substantially over the years as more  speed  reducing 
measures  have  been  installed to reinforce the urban  limit).  Jorgensen did not  recall  more 
than  a  little  public  debate at  the time, suggesting that the technical  information  was 
persuasive for the community  generally. 

4.2.2 Other  Changes  in  Urban  Speed  Management 

Before and  particularly  since the introduction of the 50 kmh urban limit there has  been an 
active program of defining zones in urban areas with Low or Very Low target speed 
classes. These zones have  been  mainly  on  local roads and  have  employed the full range of 
speed  reducing  measures  shown  in Figure 4. Jorgensen was impressed  by the amount of 
work done in urban streets to indicate to drivers  what is considered an "appropriate 
speed", rather than rely  on  posted  regulatory  limits.  The  zones are marked by the 
"information " (advisory speed) signs  shown in Figure 3. 

In addition the traffic roads through urban areas have  been  treated  with  speed  reducing 
measures.  While the less  aggressive  measures (see Figure 4) have  been  typically  used, 
consistent  with the Medium  desired  speed  class of these roads, they  serve the purpose of 
physically  inhibiting speeds in  excess of  the 50 kmh limit. Thus they  have  reinforced the 
new  urban  general  limit, rather than  representing another change  in  urban  speed 
management.  On  such  treated  roads, where the desired  speed is 50 kmh, no  additional 
signing  is  typically used. 

Appendix C includes photographs of  a  variety of speed  reducing  measures  and other 
treatments used on local  and  traffic roads in  Denmark.  A  description  of  notable  traffic 
features shown in each photograph is  included  in the appendix. 

4.2.3 Special  Zones  and  Treatments 

Some  residential streets, shopping areas and school  environs are treated as special  zones 
or precincts, and are given  special  speed  reduction  and other traffic  management 
treatments. It was  emphasised by Road Directorate staff that considerable attention is  also 
given to making these treatments as beautifid as possible, by the use of architects as well 
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as traffic planners,  because  it  is  believed that this affects whether the treatments are 
correctly  used  A  paper by Bang (1990), architect to the Road  Directorate,  gives 
examples of good and  bad  practice  regarding the aesthetics of the treatments. 

In  residential  streets, the 30 kmh (advisory)  speed zones are most  commonly  used.  These 
zones may  be  indicated  by the 30 !unh sign (eg. photos 20 and 21 in  Appendix  C) or there 
may  be no  sign (photos 15 and 16). There is usually  a  hump (or gateway) at the entrance 
to indicate an  environmental  transition,  and all or much of the road pavement  in the zone 
may be cobblestoned. In addition,  a  number of the more  severe speed reducing  measures 
are  installed at intervals  within the zone. 

Shopping areas may be  defined as pedestrian  only zones (especially  in the former  market 
areas of old towns) or, if situated along  a  local  road,  will  commonly be treated in the same 
way as a 30 kmh (advisory)  speed zone street. In addition, there may  be special  pedestrian 
facilities  such as kerb extensions  and  very  wide  pedestrian  crossings across the road 
pavement the bicycle  paths (photo 17). However,  if the shopping area is  along an 
urban trafiic road (photos 8-12), it will be treated with the less severe  speed  reducing 
measures  and the emphasis  will be on  pedestrian and  bicycle  facilities. 

In  school  environs,  it is understood that Danish  law  requires  special treatments of routes 
to/from school  (and of the routes used  by  children after school). Thus  traffic roads near 
schools are likely to have  highly  visible  pedestrian  crossings,  with centre refuges  and 
raised  cobblestones  forming a hump  over the crossing. The same  crossing  also provides a 
link across the road for bicycle  traffic fiom the bicycle  paths on each side (photo 18). 

4.3  EVALUATION 

A number of evaluation  studies have been conducted, principally  by the Danish  Council of 
Road Safety  Research,  of the effects  of the 50 kmh  urban  general  speed  limit  and of  the 
urban  speed  management treatments implemented  during the last decade. 

4.3.1  Effects of 50 krnh urban speed limit 

Comparing roads in  urban areas before and after the change,  Engel and Thomsen (1988a) 
note reductions in  average speeds on  state and  county  administered  ("major") roads of 
typically  2 to 5 kmh (fiom an  average  speed  around  58 kmh), compared with zero to 1 
kmh reductions on the locally  administered  ("minor") roads (where the average  speed was 
already  relatively  low  at 45 kmh). 

Engel  and  Thomsen (1988qb) examined trends in accidents and  their  injury  consequences, 
in urban areas of  Denmark  compared  with  rural areas, over 39 quarters before 1 October 
1985 and 9 quarters after the speed limit decrease on that date. They  estimated that the 
50 !vnh limit was accompanied  by the following reductions in risk (all statistically 
significant): 

accidents: -8.7% 
fatalities: -24.1% 
severely  injured: -7.0% 
slightly  injured: -10.6% 
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They  also  found that the reductions were somewhat  larger (2-3%) on the major  urban 
roads and,  while the reductions  on the minor roads were still  substantial  and consistent, 
none of these were statistically  significant  (possibly  because of  the smaller numbers  of 
accidents on these roads). 

In a less specific  analysis in the same reports, Engel  and  Thomsen  examined step changes 
in the fatal accident rate (per unit  of  car travel) on all roads in  Denmark from 1972 to 
1987. They found that there was a  statistically  sigtllficant 9.7% step reduction in fatal 
accident  risk after 1985. The  same  analysis  also  found step reductions of 19.7% and 
12.9% after 1974 and 1979, respectively,  when other important  changes in general  speed 
limits were introduced (see Table 3). 

The  Danish  Council of Road  Safety  Research  also  supplied  a  recent  paper by Fridstrom et 
al (1992) which  examined  fatal  and  injury  accident trends in the four Nordic countries 
(including  Denmark) on a monthly  basis for at  least  eleven  years to 1988. As well as 
estimating the effects of the Danish  speed  limit  changes in 1979 and 1985, the analysis 
took into account the effects of road use (measured  from traflic counts), weather 
conditions, the duration  of  daylight,  and the general trend in safety improvements. In this 
analysis, the apparent  effect of the 1985 speed limit change was small  and  not  statistically 
significant,  whereas the 1979 change  appeared to have  a  significant  effect  on  casualty 
accidents,  especially on fatal accidents. 

These  ambivalent results from the three analyses  raise  questions about the true effect of 
the 1985 reduction in the urban  general  speed  limit.  The  detailed  analysis by Engel and 
Thomsen,  which  focussed  on  accidents  in  urban areas where the change  applied,  and 
found expected differential  effects on those urban roads where speeds reduced the most, is 
more likely to be  definitive.  Their more general  analysis of fatal  accident rates on  all  types 
of road may be misleading,  because the analysis  by Fridstronl et al suggests that changes in 
weather conditions and hours of daylight  may  in fact have  produced the observed 
reduction across the whole  of  Denmark rather than the 1985 speed limit change 

4.3.2 Trial of 40 kmh speed limit in local trafFic areas 

In 1984, while the urban  general  speed  limit was still 60 kmh,  a  study of the effects of 
posting 40 kmh regulatory  speed limit signs at  the entrances of local  traffic areas (within 
broader urban areas) was  made.  Engel  and  Thomsen (1985) examined the effects on 
speeds and  traffic  volumes  at 21 treated areas, compared  with  changes in 6 areas where 
the 60 kmh limit  continued to apply.  The  regulatory  signs were not  repeated  within the 
treated areas,  and  apparently  no supporting speed reduction measures were installed. 

The study found that the 40 kmh regulatory  signs were responsible for only  a 0.2 kmh 
reduction in  average  speeds,  and that there were no effects on traflic volumes.  The effects 
on accidents  and  injuries were not  examined. 

The  results of this  trial  apparently  provided support for  the policy that speed  reductions on 
local roads are achieved  principally through speed  reduction  devices (see Figure 4) and 
that regulatory  speed  limits, if any,  can  play only a  secondary role. 
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4.3.3 Effects of local road treatments  (target speeds of 15 and 30 kmh) 

The  Danish Road Traffic Act  amendment of 1978 allowed the status of  some streets to be 
changed to "living  areas"  with  priority for pedestrians, the implementation  of  speed 
reducing  measures,  and  an  advisory  speed  limit of 15 kmh.  However,  local authorities 
also  implemented a second  type of "living area", without  change in the traditional  priority 
for vehicle, less intense  use  of  speed  reduction  devices, and an advisory  speed  limit  of 30 
kmh. An example of  the former  type of treatment is  shown  in photo 14 in  Appendix C, 
and photos 13 and 20-21 are examples  of the latter. A total of 729 urban streets changed 
status to living  areas  between  November 1978 and  July 1983, and apparently the 30 kmh 
streets are more  frequent  (Engel  1990,  Engel  and  Thomsen 1992). Local  advice is that 
the treatments were well  received  and  installation  has continued. 

Engel  and  Thomsen  examined  changes  in  accident  and  casualties  per  kilometre of road  in 
the fifty 15 kmh streets and 679 30 kmh streets, compared  with  changes  in untreated 
control streets. They  found no statistically s i m c a n t  changes in the 15 kmh streets 
(probably due to the small  numbers  involved,  even  though  casualties were in fact  reduced 
by 100%) However. in the 30 kmh streets, accident rates were reduced by 24% and 
casualty rates by 45%; both of these reductions were statistically  significant.  They also 
found that in  sections  of the same streets, adjacent to but outside the 30 kmh zones, 
accident rates were reduced by 18% and casualty rates by 21%. 

At a subset comprising  five 15 kmh streets and thirty nine 30 kmh streets (and  also  52 
control streets), road use was measured so that changes in casualty rates per  kilometre 
travelled  c,ould be assessed  (presumably the investigators anticipated  changes in road 
travel patterns for various types of road  user  as a result of the street treatments). Engel 
and  Thomsen  found that these  casualty rates were reduced by 72%  (which  was  statistically 
significant) in the treated  zones,  but  that there was a non-significant  96%  increase  in the 
rate in  adjacent  sections of the same streets but outside the treated zones. 

Engel  and  Thomsen  also  collected  data  on  vehicle  speed  profiles in the treated streets (and 
in  13 control streets, where no  changes  in  mean speeds were found). They do not  present 
information on global  changes  in  speed after the 15  and 30 kmh treatments,  but  instead 
link  speed  changes to the various  speed  reducing  devices  at the measurement points. This 
allowed  them to develop a model for speed  changes in terms of presence  of or distance to 
each  device,  plus  parameters  describing the debices (eg. height  of hump). Jorgensen 
considered that this  model  "concisely"  defines the environmental  changes  which are 
necessary for a given  speed  change to achieve a target speed on a section  of urban road. 
The investigators stated that the model  explains 61% of the speed  changes  observed,  and 
that  disparities of  5-10  kmh are not  uncommon.  Yevertheless the model  seems to be a 
usehl planning tool for urban  speed  management treatments 

4.3.4 Effects of Environmental&  Adapted Through Roads 

"Environmentally  Adapted  Through  Roads" were trialed in three rural towns in Denmark 
as an  alternative to constructing  more  expensive  bypass roads (Herrstedt 1990, 1992a) 
The  treatment  of the main  road through  each  town was based  on the Cutulogue of Ideas 
(Road Directorate 1981) and  aimed to give greater priority to pedestrians,  cyclists, and the 
town  environment.  This  was  achieved through a variety of speed  reduction  devices  and 
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other treatments, such as prewarning sigm and  rumble  strips.  regulatory  speed  signs. 
gateways at the town entrances (fo~rned by changes in road  surfaces  flanked by trees), 
road staggerings using  lateral  and  central  islands,  parking  bays,  kerb  extensions, 
roundabouts, and side  road  closures.  The target speed in two of  the towns was 40 kmh, 
and 50 kmh  in the third  Previously the through roads in these towns were  subject to the 
urban  general  speed limit of 60 kmh. 

The  investigators  found  that  average speeds were significantly  reduced in all three towns 
(by 8-10 kmh),  with  even greater reductions on the outskirts of the towns. They  also 
found  an  increase  in  travel  time for through-traffic  drivers,  but  pedestrians  and  bicyclists 
were able to cross the main road more comfortably and  more  frequently  than before, 
Changes in a number  of other social factors were also  measured. 

Accidents  during  five  years  before the treatments were compared  with the three years 
after, but the relatively  small  numbers  have  prevented  definitive  statements  on  changes  in 
s a f e t y .  In the two towns with target speeds of 40 kmh, personal  injury  accidents were 
halved  (from 13) in  one  and fell from four to zero in the other. There was no change in 
personal  injury  accidents in the third town with target speed  of 50 kmh (Herrstedt 1990, 
1992a). A further analysis of five  years  accident  experience after the treatments has 
generally  confirmed the earlier  findings, except that there is  now  evidence of improved 
safety  in  all three towns (Herrstedt 1992b). 

4.4 ENFORCEMENT 

Speed  enforcement  using  radar guns is  currently  used,  but  not  often in urban areas 
according to Herrstedt. Motorways have attracted most  of the resources for speed 
enforcement  because of the recent increase in  speed  limit  from 100 to 110 kmh. 
Jorgensen  considered  that  speed  enforcement  on  urban  traffic roads could  be  improved, 
but  suggested that the urban  local roads were essentially  self-enforcing  because  of the 
speed  reducing  measures  which had been  installed  widely.  Police strategies and tactics i n  
this area are currently  being  discussed. 

Speed  cameras are not in general  use.  but a pilot  study in  being considered to trial  them on 
motorways. Lund  advised that these  would be installed at fixed  locations,  in a visible  box 
with a flashlight,  and  warning  signs  would  be  posted  in  advance. 

Lund  also  described a current  trial of dynamic  speed  feedback  signs in two Danish 
counties. Developed  by  Golden  River, the sign  displays the actual  speed of a passing car 
to its driver. An earlier  trial  of a sign  which  flashed  if a driver was travelling too fast 
approaching a bend  showed that it  was  effective in reducing  their  speeds through the bend, 
especially in wet  weather  (Larsen et al 1990). Jorgensen  described  another  trial  of two 
dynamic  feedback  signs  installed  at the entrances of the four-lane  undersea  tunnel on the 
E47 highway  between  Falster  and Lolland. The approach roads  are  only  two-lane  and 
there were severe  accidents  on the transition sections. A before-and-after  study  of speeds 
in the tunnel  was  carried  out by the Danish  Road Directorate and  showed  that  average 
speed  decreased by 3-4 kmh at  the beginning of the tunnel. but in the middle  and  at the 
other end the average  speed  reached the same  level as on the highway  before the tunnel 
(Nielsen  1992). 



4.5 GENERAL ASSESSMENT 

Each of the groups interviewed were asked for their  general  views  on the Danish  urban 
speed  management  system,  whether  it  is  working  well  and  what  improvements where seen 
as needed. 

Herrstedt considered that the current system is working  well. The Urbm T r m c  Areas 
road standards provide  a  fine  planning tool for speed  management.  She  believed that the 
program of environmental  change  needed to continue  in order to achieve long term 
changes in urban  speed behaviour. There is still a need for enforcement aimed at excessive 
speeders. 

Helberg  and  Lund  generally  agreed  with Herrstedt. They saw a  need to devote more 
attention to the urban speed  problem  in order to achieve target speeds of 30 or 40 k m h .  
While  physical treatments would be  effective  and acceptable in  some streets, they 
supported higher  levels  of  enforcement  also.  While the road safety plan to the year 2000 
called for a  doubling of police  resources, there were political  and local government 
debates  about  who  pays and who  benefits  which may  impede future action. 

Jorgensen  generally concurred with the other groups but, while  agreeing that the biggest 
problems are with  pedestrian  and  bicyclist  injuries, these were not just a  speeding  issue. 
He saw  a greater need to introduce better cyclist  regulations  at  intersections  and 
roundabouts (from my observations as just a  passenger in Danish  cars, I agree). He 
suggested that while the 30 kmh (advisoly)  speed  zones are already used Liberally by local 
authorities,  more  could be installed. He commented that the I5 kmh zones required much 
more  environmental  change to support the very low target speed and hence were 
expensive,  unfortunately;  however  Engel and  Thomsen's (1990, 1992) model  provide  a 
"concise"  planning tool for installing the speed  reducing  measures cost-efktively. 

4.6 OVERVIEW OF DANISH RESEARCH  AND  ISSUES 

The  reduction  in the urban  general  speed  limit in Denmark  from 60 kmh to 50 kmh in 
1985 did not occur in a  vacuum. There was already  a  realisation that urban speeds could 
not be reduced by speed  limits  alone. Ideas and standards for various  speed  reducing 
measures had  already  been  developed,  legislation  existed to allow their installation on local 
roads,  and  a  progressive  program of treatment of both local and traflic roads had 
commenced. 

There is evidence  that the reduction in the urban limit  was  accompanied  by  a  reduction in 
accidents and  injuries  (especially  fatalities)  in  urban  areas,  especially  on the urban  roads 
where speeds reduced the most. There is also evidence that the speed  reduction  measures 
installed  in the 30 kmh (advisory)  speed  zones on urban  local  roads are effective  in 
reducing  accidents and  injuries.  Such  measures  installed on main roads through rural 
towns also appear to be  effective. 
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1.SPEED MEASVREMENTS AND SPEED-FLOW ANALYSIS. 

ONE IMPORTANT QUESTION I N  RELATION TO SPEEDS Is THE 
RELATION BETWEEN SPEED AND TRAFFIC FLOW. 

One exper ience   in  Sweden was t h a t  the speed-f low  rolat ions 
p r e s e n t e d   i n  the USA Highway Capacity Manual i n  the e a r l y  
sevent iea  d i d  not   correspond  to  the s i t u a t i o n   i n  Swodua. 

One explana t ion   for  t ha t  can be tha t  i n   r e l a t i o n   t o   t r a f f i c  

means that the experiance of capacity  problem was l imi tod  
flow the road standard is  higher on average i n  Swodm, which 

wore more o r  less independent   of   t raff ic   f low ovon dur ing  
i n  Sweden. The r e s u l t s  from Swedon  showod that  tho  spood  lovols  

per iods  with, i n  r e l a t i o n   t o  Swedish condi t ions,   h igh  f lows.  

In   "Calcu la t ions  of the relat ions  between  spsed and t r a f f i c  flow" 
by B jaM Xolsrud, VTI Faport 97, 1977,  the a u t h o r   a t a r t e d  from the 
s t a t e m e n t   t h a t   t h e  speed adjustments  of the dxivors  are pr imar i ly  
inf luenced  by the dens i ty  of t r a f f i c  and that  tho  adjustments  
have two  componets - the basic   speed and the congest ion spoed. 
T h e  basic speed v a r i e s  between d i f f e r e n t  types of vehicles while 
the congestion  speed is t h e  same. 

T h e  va l ida t ion   c f  the model was very   successfu l  and performed 
even   for   F innish   condi t ions .  The model was however n o t   v a l i d a t e d  
f o r  high flows a t  t ha t  time. Later on an   addi t iona l   s tudy  was made 

model. One weak poin t   o f   the   s tud ies  were t h e  limited number of 
a t  high flow  conditions and t h e   r e s u l t s  were i n  agreement with the 

speed measurements. 

A t  the end  of the seventies  systematic  speed  measurements were 

measurements  cover a 24-hour  period. 
introduced on the ru ra l   roads   i n  Sweden  by VTI. All speed 

F o r  t h e  years  1 9 7 9  t o  1982 92 poin ts  were inves t iga t ed ,  
which r e s u l t e d   i n  353 24-hour  periods  of  speod  measurements 

and   d i f fe ren t   speed  limits. 
f o r   i n d i v i d u a l   v e h i c l e s .  The sample   covers   d i f fe ren t   roads  

I n  VTI, Meddelande  415, 1984 ,  a model is presented  which shows 
the  estimated/emperical  speed devolopment which and without 
speed limits. The da t a  was a l s o   u s e d   t o   i n v e s t i g a t e  the 
y e a r l y  speed t rend   for   passenger   cars   and  the inf luence   on  
speed of the  t r a f f i c  flow  (passenger  cars and l o r r i e s )  and 
of the lor ry   f low (VTI, Mddelande 390 ,  1984) .  

A regress ion   ana lys i s   g ives  no s i g n i f i c a n t   c o e f f i c i e n t s   b u t  
a i n t e r e s t i n g   f a c t  was t ha t  the non- s ign i f i can t   coo f f i c i en t s  
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but not for  the  influance of the lorry f l o w .  The t o t a l  flow 
i n  most cases wara p o s i t i v e .  This was expected  for  tho speed  trend, 

variable showed a vary l imitad  affect  on the speed of 
passenger  cars from -1 km/h per 1 0 0 0  vahicles t o  +0.5 km/h par 
1 0 0 0  veh ic l e s !  

Ona conclusion from the above is that  factors,  which are supposed 
t o  reduce  the  speed  can  have  the  opposite e f f a c t .  

One explaination i s  that   the   t ra f f i c  flow both  indirectly and 
direct ly   inf luence  tho drivers epead level. Increasing  speeds  at 
higher  traff ic   f lows means that  the  drivers  increase  their  basic 

tho  speads. The resu l t s  above are from rural  roads and the   t ra f f i c  
spaeds mora than  the  direct  affect  of  the  traffic  flow  decrease 

flow is  the 24-hour value. 

Later  praliminary  results from urban areas, baaed on hourly t r a f f i c  

s igni f icant   decreas ing   af fect  on apeod with  increasing  traffic  flow. 
flows on individual streets, show that  thare  axist a e t a t i e t i c a l l y  

This  influence is  t o  a great  extant depending on different   basic  
spaads  during the  24-hour period. If the 24-hour poriod is 
divided  into  smaller  period 0 - 6 ,  6-9,  9-15, 15-18, 18-24, the 
first and the   las t   per iod show a ntronger  relationship and 
have on average  lower  hourly  flown and higher  speeda. The throe 
other  perioda show  an influenca which i a  s ign i f i cur t  urd botwean 
- 0 . 3  and - 0 . 5  h / h  per 100  v a h i c h s .  A aimple conclueion is that 
i f  w e  raqard the  intercapt  in a regre8sion model aa the  banic speed, 
th i s   bas i c  spaed  incraasas  with  increaed  influence of increasad f l o w .  

The speed limit i s  a l s o  important. A t  low flow  perioda, leea than 
100  vehicle  per hour (normally  during  night time), the  existanca 
of additional  vehicles on tho  straet  has a strong  speed-raducing 
o f f a c t ,  which i s  not a real  flow effect but more a soc ia l  effekt  
or an afraidness  of  polica anforcement as spaads 4re normally 
much highar  than  tho  spead limit. On tho  othar hand the  speed 
l i m i t  i t s a l f  can contribute  to  increase  the spaada at  high 
t ra f f i c   f l ows .  The drivars t r y  at   l east   to   dr ive   a t   the   l eve l  
o f  the spaed level. 

Ona conclusion  concarning  spead davelopment over time is  that 
there   ex is ts  a speed  trend  of  increasing  spaeds due t o   f a s t e r  
vehicles  but  the  incraasing  traffic  f low  has a very l i t t le  
s f fact .   Increas ing   traf f ic  baatwaan years can r e s u l t   i n  highar 
spaads. The speed l i m i t  system becomea  more  and  more important 
as it tends to  regulate  both  too  high apeeds  but 4 b O  too low 
spaads, which means that  tho  variation  in  spaeds  dacreases 
with  incraaaing  traffic  flow. 

In ralat ion  to   other spaad-changing factors,  road standard, 

measures in  intarsactions  etc .   the  traff ic   f low itself i s  
spaad l imi t ,  wintar road conditions,  traffic  ragulation 

of a l i t t le  importance for  the spaeda with  the  exception o f  
s i tuations when the road natwork is  overloaded. 
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2.EFFECS ON ACCIDENTS AND SPEEDS O F  D I F W m T  SPEED LIMITS. 

During tho  yaars 1960-1972 a l o t  of tr ials   with  diffarant 
spaad l imits  wara performed i n  Swaden for   a l l   rural  roads. 
An important background f o r  t h i s  was the change to   r ight  
hand t r a f f i c   i n  sapembar 1967.  In  order to  control  tho 
safety situation  aftar  the changa spaad limits wero used. 
I t  began i n  rural  areas  with 6 0  km/h the f irst days and 
70 km/h for  tho  the first months and than 00 km/h . In 
May 1968 the   f i r s t   t r ia l   w i th  a diffarantiated  speed limit 
system was startad (130 km/h on motorways  and 110 or  90 on 
two-lana  roads) . 
The t r i a l  was stopped  aftor loss than 2 months  and the 
speod limits of 110 km/h  on  motorwaya  and 90 km/h  on two- 
lane roads were introducad  during the summer. In septomber 
the  next t r i a l  with  diffarantiate  speed limits started but 
with a raduced numbar of roads  with 1 1 0  k d h .  Thi8 t r i a l  

km/h on two-lana  roads war0 introduced again.  In June 1 9 7 1  
continued t o  April 1970 when 110 km/h on  motorway8 and 90 

tho  basic spaad limit of 7 0  km/h  was introduced on rural  roads. 
Two-lana roads of good or  vory good standard wore regarded 
as  excaptions and racived  tho spoed limits of  90 km/h or 
1 1 0  km/h. Tho spoad l imit  on motonmys was unchanged, 110 km/h. 

This l a t t e r  systam  has boon in  forco  until  1989,  with tho 
axception of June t o  October 1979,  whon due t o  energy 
saving raasona the spead limit of 1 1 0  km/h waa roplaced 
with 90 km/h.  The sama occurad in  the summer 1 9 8 9  from 
traffic  safaty  roasons.  From tho and o f  August 1989  tho 
speed l i m i t  on motornays c lose  t o  high-denaity  populated 
aroas is  90 km/h  due t o  anvironmanal raasona. 

In  re la t ion   to   tho  above changes o f  tho  speed limits on 
rural  roads  investigations  haw been made i n  order t o  
estimate  the rrafaty and spoed a f f e c t s .  In  tho  tho first 
analysis tho changos in  speed and safety war. traatad 
saparate f rom aach  other  but  further on it was real ized 
that  the  safaty offoct had a strong  relationship  with  tho 
change in  speeds. 

accidants p r  million  vahiclekilomatar, i s  prosanted 
In tabla 1 the accident  rata, number of polica  raported 

for  tho  differant changes of spaad l imi t s  on rural  roads. 
Most of the axparimants (E) a l so  havo controls (C) whera 
the  speed limit was unchanged. 



T a b l e  1: The reaul ts  from diffOrmt changea of  apeed limits 
on rural  roads i n  Sweden 1968-1972. 

Change i n  
Speed L i m i t  

NO SL - 90 
NO SL - 110 

90 - 110 (E)  
90 - 90 (C) 

1 1 0  - 90 (E) 
90 - 90 (C) 

90 - 70 (E) 
90 - 90 (C) 

90 - 7 0  

90 - l l O ( E )  
90  - 90 (C) 

90 - l l O ( E )  
90 - 90 (C)  

130 - 110 

Accident  rate 
Before Attar 

0 . 5 2  
0 . 5 1  

0.50 
0 . 4 3  

0 . 3 2  
0 . 3 7  

0 . 4 6  
0 . 4 1  

0 . 4 5  
0 . 3 4  

0 . 3 2  
0 . 3 5  

0 . 6 9  
0 . 5 8  

0 . 5 4  
0 . 5 8  

- - 
0 . 3 6  0 . 3 8  - - 
0 . 3 8  
0 . 5 7  

0 . 5 4  
0 . 5 2  

0 . 5 8   0 . 4 0  

Change % 

-16  
- 4  

+44 
+I1 

-30 
+ 3  

-22 
0 - 

- (4-5)  
+ 6  

+42 
- 9  

-31 

Change i n  Number of 

Accidents % Before-After 
In  jury F a t a l i t i e s  

-10 
+10 

63-44  
40-44  

+47 8-22 
- 1  14-12 

+ 7  
-25 1 4 - 1 1  

8-10 

-24  80-46 
+ 6  61-60  

-11 139-122 

+ 7  16-13 - 
+47 
- 5  

7-14 
19-14 

-17  32-28 

the  higher  speed limit and compare with the  perioda  with  the 
I f  w e  summarize the number o f   fa ta l i t i er  i n  the perioda  with 

lower  speed limit the number o f   f a t a l i t i e s  i s  30 % more  on 
the  experimental roada but unchanged on the  control  roads. 
On the  average  the above corresponds t o  aituations where 
the apeeds were changed with 6-8 km/h due t o  a change of  the 
speed limit with 20 h / h .  

The corresponding  calculationa  for  personal  injury  accidents 
was an increase  with 1 8  %. 
These f indings  reaulted  in  different   tr ial8  to  gummarise 
the  relationahip between speed changea and t r a f f i c   s a f e t y .  

very c l o s e  t o  the aquare of  the  relative change i n  median speed 
I t  was found that   the change in  injury  accident  rate was 

or mean speed.  This  corresponds t o  paysics and kinet ic  
energy ( E - m a p ) .  More interaating waa the change in  

of   the   re lat ive  change i n  median speed or mean speed. 
fa ta l i ty   ra te  which was very c lose  t o  the  fourth  potence 

The l a t e r  can be interpretated as two effects, one on the 
number of  injury  accident  rate and  one  on the conaequence 

k i l l e d  i f  the road user i s  injured - both effects proportional 
on the  severity  of  the  injuries or the  probability of baing 



t o  the square of the r e l a t i v e  change in   spead  level.  

In  1979 ,  from  June t o  October, the speed l i m i t  of 1 1 0  km/h 
w a s  replacad with 90 km/h i n  Sweden. T h e  evaluat ion 
confirmad  tho  above  mantioned  modall and a t  the sama time 
it was a l s o   p o s s i b l e   t o   d i v i d e   t h o   a c c i d e n t s   i n t o   f a t a l i t y  
acc idents ,   acc idents   wi th   severe   in jury  o r  f a t a l i t y  and 
in jury   acc idents .  The  mean speed  decreased w i t h  about 1 0  km/h 
and t h e  number o f   f a t a l i t y   a c c i d e n t s  decreased with 52%, the 
acc idents   wi th   severe   in jury  o r  f a t a l i t y   dec reased   w i th  34 % 

Even i f  t he   e s t ima t ion  of t h e  effect  on f a t a l i t y   a c c i d e n t  a r e  
and t h o  t o t a l  numbar o f  i n j u r y  acc idents  decreased  with 24 % .  
uncer ta in  the p a t t e r n   g i v e s  a c l ea r   av idence   t ha t  a spaed 
reduct ion   rasu l t s   in   reduced   in jury   acc ident  r i s k  and raducad 
injury  consequences.  

During t h e  1 9 7 0 - i e s  the   cor rasponding   resu l t s  were found  in  
Finland, Denmark and Norway. Most i n t e r e s t i n g   a r e   t h o   r a a u l t s  
f r o m  Finland, which a r e   p r e s e n t a d   i n  "The spaed limit experimants 
on public roads   in   F in land"  by Markku Salus ja rv i ,   Technica l  
research   cen t re   o f  Finland, Publ ica t ion  7 / 1 9 8 1 .  
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3 .TRAFFIC SAFETY SITUATION  WITH REGARD TO SPEED LIMIT AND SPEEDS. 

I n  o rde r  t o   a n a l y s e  the t r a f f i c   s a f e t y   s i t u a t i o n   m e a s u r e m e n t s  
are  needed  for  comparison o f  d i f f e r e n t   p a r t s   o f   t h e   r o a d  
and street network  during  different   per iods of t i m e .  
the  road  and street net-work  during  different  time p e r i o d s .  

The most common measure i s  t h e  number of   acc idents   repor ted  
by t h e   p o l i c e   r e l a t e d   t o   t h e   v e h i c l e   m i l a g e  ( the  number of 
acc iden t s  per mi l l ion   vehic lek i lometer  = acc iden t  rate ) .  I n  
t h i s  cab   t he   acc iden t   popu la t ion   ough t   t o   be   l imi t ed   t o  
acc ident   wi th   in jured  - in ju ry   acc iden t s .  A mora accu ra t e  

between speed and s a f e t y  i s  the number of i n j u r e d  pmr m i l l i o n  
measure when w e  want t o  analyse t h e   r e l a t i o n  the r e l a t i o n  

vehic lak i lometers  - i n j y r y   r a t e .  T h i s  l a s t  measurement 
t a k e s   a t   t h e  same t i m e  i n to   accoun t   bo th   t he   acc iden t   r a t e  
and the  s e v e r i t y  of  accicients. 

Number o f   acc iden t s -  Numbar of i n j u r e d  Numbar of i n j u r e d  
Mill ion  vehiclekm. - Number of accidents   Mil l ion  oehiclekm. 

t h e   t r a f f i c   s a f e t y   s i t u a t i o n  due t o  t he   ex i s t ing   apeed  
Seve ra l   r e sea rch   p ro j ec t s  have  been  aimed a t   d e s c r i b i n g  

c a n   b e   i l l u s t r a t e d  wi th  t he   fo l lowing   t ab le .  T h e  a c c i d e n t   r a t e  
l i m i t  and r o a d   a n d   t r a f f i c   f a c t o r s   f o r   r o a d   a u t h o r i t i e s .   T h i s  

i s  based on a l l   p o l i c e   r e p o r t e d   a c c i d e n t s  b u t  t ransformed  to  

on roads w i t h  d i f f e ren t   speed  limits a r e   r e l a t e d   t o  t o  t h e  
"average"  accidents .  Th i s  means t h a t   d i f f e r e n t   a c c i d e n t   t y p e s  

avarage   acc ident   concern ing   the   sever i ty  of i n j u r i e a .  

Table .   Expected  accident   ra te  f o r  r u r a l   r o a d s .  Ul acc iden t s  
w i t h  r ega rd   t o   road  width, s i g h t   c o n d i t i o n s  and speed 
limit, 

Road 
width 

Speed 
L i m i t  km/h w i t h  s i g h t   d i s t a n c e  >3OOm 

Proportion o f  road  length 

(m)  70% 4 0 %  20% 2 0 %  

4 

6 
5 7 0  

7 0  1 , 0 5  1 , l O  1 , 2 0  1 , 4 0  
1 , O l  1 , 0 5  1 , 1 2  1 . 3 0  

70  0 , 9 8  1 , 0 2  1 , 0 9  1 , 2 0  
9 0  1 , O O  1 , 0 3  1 , 0 8  1 , 1 6  
70  
9 0  

0 , 9 6  1 , O O  1 . 0 5  1 , 1 5  

1 1 0  
0 , 9 4  0 , 9 7  1 , 0 2  1 , l O  

7 70 0 , 9 4  0 , 9 7  1 . 0 2  1 , l O  
0 , 7 0  

90  0 , 8 4  0 , 8 7  0 , 9 2   0 , 9 9  

70  0 . 9 2   0 , 9 5   0 , 9 9  1 , 0 5  
9 0  0 , 7 2  0 , 7 5  0 . 8 0  0 , 8 7  

6 . 5  

8 
110 0 , 6 6  

1 1 0  0 , 6 4  
9 7 0  0 , 9 0  0 , 9 3  0 , 9 8  

90 0 , 7 0  0 , 7 3  0 , 7 8  

90  0 , 6 1  0 , 6 4  
110 0 , 6 3  

ML 
110 0 , 6 2  

4 F  
90, 110 0 , 5 5  
7 0 ,  90  0 , 5 5  

MV 90, 110 0 , 3 7  

1 3  
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T h e  r e s u l t s   a b o v e   r e f o r   t o  the road  system.  Another way is  t o  
refer t o  road   u se r s   o r  vehicles. I n  the r epor t  "Speeds, accident  
r a t e s  and pe r sona l   i n ju ry   consequences   fo r   d i f f e ren t   road   t ypes" ,  
VTI, Report 2 7 7 ,  1 9 8 4 ,  an attempt i s  made t o  compare the s a f e t y  
s i t u a t i o n   f o r  car occupants on different  road types wi th  d i f fe ren t  
speed limits. Therefore   tho  accident   populat ion was l i m i t o d   t o  
accidents  only  involving  passenger  cars  and  in which a t   l o a s t  
on0 car occupant was in jurod .  The  a c c i d e n t   r a t e  was t h e  number 
o f  cars   involvod  in   theso   acc idents   per   mi l l ion   vehic le   k i lomoter .  
I n  the a n a l y s i s  speed limit was replaced with average speed. 

The  following  results  were  obtained  for 1 9 7 7 -  1981 

b 

b 

b 

b 

b 

The higher :he road  standard is the higher a re  t h e  speeds 

The  higher  the  road  standard I S  the  lower  are  the  accldent  rates  for 
accidents w i t h  personal  injuries in passenger  cars 

TI..e h i g h e r  the  speeds  are  the  higher is the  number of injured  persons 
pe r  accident   car  

The  higher  the  speeds  are  the  higher  are  the i n j u r y  consequences  for 
injured  car  occupants 

The n u m b e r  of in jured  persons i n  cars  involved in accidenrs  and :he 
proportion o i  seriously  injured or killed of ail persons  injured IS !ower  on 
motorways In  spi te  sf the  high speed:. This is d u e  to  ;he  f a c t  That i ead -  
on collisions  and  accidents in 1n:ersections  have b t s n  e l in inzred  
through  central  reserves  and  grade-separated  jmcticns 

The  results  absve  are  also  summarized in :he following ?:zb!e 

Average 

injured per 

Number of Number of Total number Accident rate 
Type 

cars  road 

seriously killed of injured for  for speed 

acc ident  car accident   car  accident  car cars* 
of 

3 . 2 9 4  C . 0 6 3  1 . 1 7  0 . 1 1  10s tVlVill0 

per  persons  per passenger passenger 

MVi90.  

S . 4 4 1  c, . cs9 I . 2 5  0 . 2 7  130 I i G  

C ,  390 C .  i80 1 . 2 ;  3 .  I 4  1 0 2  M L I l I 0  

9 . 3 1 6  C, . 2 6 6  1 . 1 7  0 . 1 7  100 

90 0 . 3 7 8  0.07(:  I . I E  0 . 2 7  9 c  

7 0  0 . 2 3 7  C .  C46 1 . O G  0 .37  8 0  

+ N u m b e r  of accidenTs w i t h  personal  lm~ur~es i n  passenger zzrs  zer m ~ l l ~ o - ,  
vehicle  kilometer. 



Beside  the  result  presented above it was a l s o  confirmed  that 

than on t h e   t o t a l  number of  injured. S t i l l  more in teres t ing  
speed had a greatmr effect on f a t a l i t i e s  and severely  injured 

was that   the  earl ier   presented  results  of the   chmge  in  
f a t a l ,  severe injury and a l l  injury  accidents due t o  changes 
i n  average  speed a lso  was valid  for  rea&  with  different  speed 
levels  . 

accident  situations”, VTI NOTAT T12, 1987, the  injury  rate 
In “Accident s tat i s t ics ,  accident r i s k  and consequences and 

s i t a t i o n  i s  described  for  the whole Sueden with  regard t o  
speed l i m i t ,  road  standard and vehicle  milage, environment 
and accident types. 
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4.FACTORS BEHIND THE DRIVERS CHOICF, OF SPEED LEVELS. 

A n  inves t iga t ion   in  Sweden there a random sample of  drivers 
were asked  about t h e i r  normal speed l e v e l  on a normal road 
with  the  speed limit 90 km/h showed that 38% drive  with a maximum 
speed of  90 km/h. 462 drive normally  with a speed betwean 90 and 
100 km/h and 15% over 100km/h. 

The above resu l t s  correapond t o  amperical speed meaaurmments. 

In  order t o   f i n d   o u t  the factors  for the  choice  of  speed lewel  

groups  a l o t  of factors  wefa presented. 
and the  relativ  importmce of these factors  between the  three 

o Speed-limit  acceptance 
o The r i s k  of acciduats 
o The fee l ing  of danger 
o Afraid  of  the  police 
o Energy savinga  reaaon 
o Diff icult   to   overtake 

o General responsibi l i ty  
o Enrmiaions 

0 Noice 
o Sanctions  at s p e d   v i o l a t i o n  

o Conformity an t r a f f i c  

These €actors were related  to   the  quest ion:  WHY NOT DRIVING FASTER? 

The factors  above  aro  given in  the  order  of importance for  the 
low speed l e v e l  group. The order i s  about the anme for  the other 
two groups  but the importance i s  less the higher  the  speed l e v e l .  

There are three factora which d i f f er  very much between the  groups. 
They are  "Speed l imi t  acceptance", "Risk of  accidontr" and 
"Emmisions" and one factor  of  the same importance is  "Afraid 
of  the  police". 

Given the  opposite  question: WHY NOT DRIVING SLOWER? the  drivers 
were preaonted to  the  fol lowing  factors .  

o Impede the t r a f f i c  
o Acceptance of  speed l i m i t  
o Risk of  accidents 
o Conformity o f   t r a f f i c  
0 Stress 
0 Dullnass 
o Loss of  time 

The order above mirrors  tha importance for  the alow 
driving  group. Not t o  impede t r a f f i c  i s  the most important 
factor   for   a l l  three groups and Of the same magnitude! 
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The big  difference between the groups is the  "Dullness"  factor. 

The strong importance of  not t o  impede t r a f f i c  even among the 

behaviour that  gradually  increases  speeds  then  traffic  increase. 
fast   drivers  i s  alarming and can be interpretated  as a 

An evidence of  that is  that  increasing  traffic  has  very 
l i t t l e  influence on the speed l e v e l  on high  standard  roads. 
If  w e  combine the  factors  "Dullness" and "Not t o  impede t r a f f i c "  
f o r  the  fast  drivers w e  can imagine the  race  track  sitution 
for  these  drivers.  (VTI Annual Report 1987/88,  Attitudes t o  the 
trend  in  speeds.) 

In "The speed of cars  as a function of variables   relat ing  to  
journey,  the  vehicle and the  car owner", =ran K .  Nilason, 
VTI Meddelande 589,  1989, spaad difference8  are  estimated 
due t o  journey, vehicle and car  driver. The resul ts  show that 
different  purpose of journey give a maximum difference  in 
speed  of 5 b / h .  Different  combinations of covered and re- 
maining distance give a maximum differmca of 11 km/h.  Model 
and age of vehicles  9 km/h, age of owner and driving  l icence 
8 km/h.  Each additional meter of the paved  width of thm road 
increases   the  sped  with 0 . 4  km/h. These resul t  refers t o  
cars owned  by men and a p e &  on roada with  the spaad limit 
o f  90 km/h. 

The above results  indicate very  ntrongly  that changes i n  
the above distribution of variabals in traff ic  can result  
i n  changes of the  average  speed l eve l  over  time. 

One of  the main  problam behind the above resu l t s  is  that 
current  cars  have a speed  capability much higher  than  the 
ex is t ing  maximum speed l imi t .  With the  exception of some 
motoways i n  West Garmany the maximum speed  limit on 
motorways is  in   the  range of 90 t o  130 km/h. On normal 
two-lane rural roads  the maximum speed limit is  in   the  

comfort and speed  capability have resulted  in an increasing 
range of 80  t o  110 km/h.  The development of cars concerning 

to   dr ive   fa s ter  than  the  highest  speed limits. During tho s ixt ies  
gap between the  level  o f  the  speed limits and the   poss ib i l i t i e s  

and the  seventies it was sti l l  a correspondence  between  the 
highest  speed limits and the  average  speed  capability of the 
car   f l ee t .  However the new cars  introduced i n  Europe during  the 
late   seventies  and in   the   e ight ies  have however change t h i s  
s i tuat ion .  

The above can be described  with  the  speed  capability of Volvo 
cars  during  the  post-war  period ("Road safety  technology" by 
Stig  Nordqvist, Swedish National Board for  Technical Development, 
Information No 667,1988) . 



5 .  SPEED ENFORCEMENT 

One  way t o  summarize the  findings  of  tho effect o f   t ra f f i c  
enforcement i s  through  the  following  statements: 

o Drivers learn  very  fast about  enforcement a c t i v i t i e s  
-where 

-which  behaviour 
-when 

-levels of  tolerance 

o Personal  experiences  are more important  than  experience  through 
othera  or  through mass media. 

o Enforcement is  most effective when 
-it i s  v i s i b l e  
-there is 8 high  rate  of commuters 
-it is  massive 

o High probability  of  detection is more important  than  severe 
sanctions.  

The above is  o f   course   a l so   va l id   for   sped  enforcament. I t  
is  d i f f i c u l t   t o  compara the  differences between the Nordic 
countries .  The sanct ions   for   sped  v io lat ion is very high 
i n  Norway and tho  probability  of  detection i s  highest   in 
Finland compared to  the  other  countrias.  Compared with 
Sweden the  probability  of  detection is 3 t o  4 timas higher..  

than  the  speed limit i s  presented  for  different  speed limits 
I n  the  figur below the  proportion  of  drivers not driving  faster 

between  Finland/Norway and  Sweden is  obvioua. To some extent 
on two-lane  roads  in  the Nordic countries. The differenca 

the   resul ts   are  depend on d i f f erences   in   the   sped  limit 
l e v e l s  and the  road  standard. 

On motorways there i s  little difference betwaan Denmark, 
Sweden and Norw8y i f  w e  take  the  diffarences  in  speed limit 
into  consideration. 

Since  the  middle  of  the  eighties  aeveral  experiments have 
been carried  out  in Sweden i n  ordar to  incraase  the  influence on 
speeds  through  different  strategiea  concerning  the  use 
of  radar equipment combinad with  information a c t i v i t i e s .  

The information  covara  advertising  in  local  papars urd 
road s igns   in   l oca l  urban araas. The result  of  advartising 
i s  more or less that   in  the beginning  the  papars  also hava 
a r t i c l e s  about the enforcement, which makes almost a l l  
readers aware of  the  enforcement.  This i a  howaver just  the 
case  for a couple  of weeks .  Road signa,  with  the message 
of  that speed anforcemant i s  going on in  an urban area, have 
not shown any addit ional   effacts  on speeds compared t o  
the  affact  of  advertising and the speed checks. The spaed on 



15 

every second week, were gradually decreasing during  the 
spots where speed enforcement was perfozmed regularly, 

experimental  period. On the  other hand speed measurements 
before and after  the  experimental  period on streets not 
used f o r  speed  checks show no effect on speed bahaviour; 
when  compared with  speed measurements i n  urban areaa  chosen 
as  control  areas. 

The above experiment was performed during  one  year  (19861, 
i n   s i x   c i t i e s ,  o f  which two were the  expotimental  areas and the 

were s i tuated  in  two different  counties,  three i n  each  county. 
other  four were used as control  areas. The c i t i e a  

During the  analysis o f  the experiment some confuaing resu l t s  
appeared. The average  speed l e v e l  was differuat in   the  two 
counties  but  the  proportion  of  drivera  raported by the pol ice  
o f  all   controled  drivers was the s-. 

One o f  the  possible  explanations was quite   c lear when it was 

tolerance level was on average 5 km/h higher i n  tho county  with 
found that  the  level  of  tolerance was not the E-. The 

higher  speeds. 

To t e a t   t h i s  it was decided t o  continue the uperimoat during 
the  next  year,  but the advertising was doleted. In the mod check 
program the   pol ice  lowered the  tolerance level with 3 h / h   i n  the 
county  with the  lowest  tolerance  lave1 and w i t b  5 kmLh in   the  
other  county in   the  experiment areas ( The c i t y  of JOnJcOping  and 
t h e   c i t y  of Halmatad ) . In   the   o ther  four citie8 ( N I 8 8 j 6 ,  
Falkenberg, Husqvarna  and Varberg) the tolerance level was 
unchanged. During the  year a national sped campaign was going 
on and in   the  middle  of  the  axprrimmtal poriod the w e d  violat ion 
f ines  were increased  with S W  2 0 0 .  (Speeds &a 8 function of 
tolerance  level,   penalties and survei l lance  intensityr Gunnar 
Andersson, VTI Report 337, 1989). 

After  the  experimental period a road &io interniew was poxformed 
on the  speed  check  points. From the  interviows it was found that 
the knowledge of  the change o f  the fines w&a very l imited among 
the  drivers. 

However the  speed measurements after  the  experimental  period on 

corresponding  speed measurements one year e a r l i e r  were however 
streets outside  the  speed check program  compared with  the 

the change in  percent of drivera exceeding  the  aped limit and 
interest ing.  Tha resul t  is presented  in the table below,  there 

drivers exceeding  the  speed limit C9 h / h  in the   a ix  urban areas 
are shown. 



Urban area Change in  the  nuber 
drivers  over SL 

Change in   the  number of 
drivers  over SL+9 km/h 

# % 
Experiment 

areas 

Balmstad 
Jhk6ping - 0 . 7  

Control 
armas 

-7.1 

NILss j b  + l o .  0 
Falkenberg +3 .0  
Husqvarna + 3 . 4  
Varberg +7 .8  

-11.7 
-11.4 

+12. e 
-1.6 
-0.2 
+1 .9  

The average  speed was docreasing w i t h  about  1 km/h in  tha 
experiment  areas and was increasing with about 0 . 5  km/h i n  
the control  areas. High spaads ware affectad mora than the 
average spaad i n  the arperimant u a a 8  and w.8 unchanged 
in  the  control  areas. 

Lowering the tolaranca  levals had tha e f fac t  that of the 
drivers  driving  faatar than  tha  speed limit the proportion 
of  drivars under r i s k  of baing  datectad  for s p e d   v i o l a t i o n  
increased from 372 t o  532 in  Jbnk6ping and from  125 t o  302 
in  Balmstad. Ona interpratation  of  thrs is that  the una of 
the lower  toleranca level change the rrsk  of  baing  detected 
corresponding t o  a twice or  three  times  increased  use  of 
speed  checks  using  tha  earlier tolerance level. 

The road side  interview  after  thr experimant a l so  showed 
that  the  drivers  percaption  of  tha  tolerance  levals  used 
i n  the two counties was different .  On the  othar hand the 
majority  of  drivera  believe  that  the  tolrrance  are much 
lower  than in   raal i ty ,  which means that  they  overastimate 
the risk of  being  detected  at speed8  over tha apead limit. 

Compared with  tha apaad bahaviour t h i s  i s  confusing  but .van 

a speed check their  opinion  of  the  existrnca  of  speed  checks 
i f  the  drivers  ovarestimate  the r i s k  of baing  detacted  in 

being  detected i f  the  driver  drives  according t o   t h e  
amems r a a l i s t i c .  A rough calculation of tha  probabilty of 

distance  during a year is  once in  40  years in  Sweden. On 
speed  distibution  of  all  drivers and have an average  driving 

the  other hand t h i s  mearrs that   less  than 1 of 4 0  drivers 
every  year is detected, as some drivers are  detected more than 
once during onr year. 

Experience from  Sweden  shows that   to  make the  driver change 
h i s  speed  behavior  as an effect  of  increasing  enforcement, 
the  existence  of  tha enforcement must increase 3 t o  5 timrs 
compared with  the  existing  level  in  rural  areas. 
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APPENDIX B 

RELATIONSHIPS BEWEEN 

CHANGES IN  MEDIAN OR MEAN  SPEED 

AND 

CHANGES  IN  FATALITIES, 

SEVERE INJURIES AND OTHER  INJURIES 
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CHANGE IN NUMBER OF FATALITIES AND SEVERE INJURED~ 
WHEN MEDIUM OR MEAN SPEED CHANGE FROM V TO V 
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,APPENDIX C 

SPEED hZANAGEhlENT TREATMENTS 

IN LINKOPING, SWEDEN 

AND 

IN COPENHAGEN AND NORTH ZEALAND, DENMARK 



Photo 1: Djurgardsgatan, Linkoping (Inner road, 50 km/h speed limit) 
Note: Narrowed pavement (2 traffic lanes). Median between  motor 
and  bicycle traffic (with  tree planting). Narrower visual appearance. 

Photo , 2: Drottninggatan, Linkoping (from west). 
(Inner road, 50 km/h speed limit) 
Note: Narrowed pavement (2 traffic lanes). Parking ban. Gateway 
impression at narrowing by use of trees and kerbside bollards. Bicycle 
path entry at narrowing. 

A- 1 



Photo 3: Drottninggatan (from east). (Inner road, 50 !un/h speed  limit) 
Note: Narrowed pavement (2 traffic lanes). Tree planting on  one  side 
to give narrow visual appearance (both sides were desired, but could 
not be accommodated). 

Photo 4: Drottninggatan (at T intersection). (Inner road, 50 km/h speed limit) 
Note: Cobble stones for  motor traffic. Contrasting paving bricks on 
pedestrian crossings. Different paving bricks for bicycle paths. 
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...... . .. 

Photo 5: Linkoping. (Outer ring road, 70 kmh speed limit) 
Note: Four traffic lanes. Parking ban. Wide visual appearance. 

Photo 6: Linkoping (residential area). (Bus only road) 
Kote: Closed to private motor vehicles. Provides bus route  behind  and 
around residential street system. 
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Photo 7: Linkoping (residential area). (Bus stop, 50 km/h speed limit) 
Note: One traffic lane. Bus stops other traffic in both directions when 
stationary at bus stop. Distinctive striped signing. 
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Photos 
8 & 9: Strandvejen, Hellerup (suburb of Copenhagen). 

(Traffic road, (through shopping area), 50 km/h speed limit) 
Note: Narrowed pavement (2 traffic lanes). Parking bays  and kerbside 
turning lanes. Wide central medidpedestrian refuge. Centre turning 
lane at signalised intersection. 
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Photo 10: Strandvejen (site of two previous photos). 
(Traffic  road, 50 km/h speed limit) 
Note: Wide  pedestrian  refuge.  Footpath  extension  into  parking lane. 
Bollards  and trees to emphasise  extension. Narrow visual appearance. 

Photo 11: Strandvejen. (Traffic  road, 50 km/h speed  limit) 
Note: BUS parking  bay.  Wide  bicycle  path, with kerbs  between  road 
and  footpath. 
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Photo 12: Strandvejen, at Hellerupvej. (Traffic road, 50 km/h speed limit) 
Note: Closure of minor street entering near major intersection. Road 
reserve of closed street allows provision of parking bays. 

Photo 13: Herlev (suburb of Copenhagen). 
(Entry to local road (near railway), 30 knuh advisory speed limit) 
Note: Roadway narrowing with gateway appearance. Pavement rises 
onto cobble stones. Posts and shrubs. 
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Photo 14: Herlev. (Local road (near  library), 15 W h  advisory  speed limit) 
Note: Pedestrian  priority  area.  Distinctive  pavement  treatment. 
Parking  allowed  in area. Substantial  trees  and  bushes. 
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Photos 
15 & 16: Herlev. (Entry  to local road, 50 km/h speed  limit (30 is aim)) 

Note: Pavement rises onto cobble stones. Gateway  appearance. 
Rumble stones preceding gateway. 30 kmih speed limit not posted. 
Attention to environmental beauty. 
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Photo 17: Herlev. (Local road (near  shops), 50 km/h speed  limit (30 is aim)) 
Note: Very  wide  pedestrian  crossing,  using  contrasting paving bricks. 
Crossing  also  marked on bicycle  path.  Pavement  narrowed  at crossing. 

Photo 18: Herlev. (Traffic  road  (near  school), 50 km/h speed  limit) 
Note: Raised  pedestrian  crossing with cobble stone  approaches. 
Central islandrefuge with trees and shrubs. Bicycle  path provided at 
crossing. (Off-road  bicycle path existed to left of photo, on school side 
of  road.) 
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Photo 19: Hareskoven (suburb of Copenhagen). 
(Traffic road (through residential area), 40 km/h speed limit) 
Note: Narrow pavement (2 traffic lanes). Heavy trucks prohibited. 
Parking bays. Raised paving bricks (hump) at entry. Frequent use of 
circular humps along route (not shown). 



Photos 
20 & 21: Hareskoven. (Local road, 30 kmlh advisory speed limit) 

Note: Narrow pavement (2 traffic lanes). Aggressive slow  point 
(severely restricting speed and movement of traffic). Parking ban 
through  slow  point. 
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Photos 
22 & 23: Lyngby (suburb of Copenhagen). 

(Entry to local road (near railway), 50 km/h speed limit (30 is aim)) 
Note: Double change in road texture across cobble stones and raised 
paving bricks. Median and parking bays with trees, shrubs  and  posts. 
30 kmih speed limit mt posted 
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Photo 24: Lyngby.  (Traffic road, 50 !ah speed limit) 
Note: Pedestrian  crossing  ("walking  legs" out of picture, on lighting 
stanchions).  One  traffic  lane over crossing.  Kerbs  extended into traffic 
lanes. Posts with distinctive  markings. Shrubs to narrow  visual 
appearance. 
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Photos 
25 & 26: Birkeroed (outer suburb of Copenhagen). 

(Traffic road, 60 kmm speed limit) 
Note:  Wide  central non-traffic reserve (formerly a 3 lane road). 
Central and kerbside turning lanes.  Frequent  pedestrian  refuges.  Wide 
bicycle  paths on both  sides, with kerbs  between  road and footpath. 
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Photos 
27 & 28: Fredensborg (North Zealand). 

(Roundabout on traffic  roads, 70 km/h speed limit) 
Note: First  (antique) and most beautiful  roundabout in Denmark. 
Separate peripheral  bicycle  path. Note antique lighting. 
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Photos 
29 & 30: Strandvejen, Humelbaek  (near Helsingor, North Zealand). 

(Traffic road, 50 kmh speed limit) 
Note: Narrow pavement (2 traffic lanes). Staggering of right traffic 
lane. Parking bay near shops. Wide median with trees and  grass. 
Formerly a 3 lane road. 
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Photos 
31 & 32: Intersection of Falkoner  Alle  and  Agade,  Copenhagen. 

(Traffic  roads, 60 km/h speed limit) 
Note: Marked (blue)  bicycle  path  across  path of right  turning cars at 
intersection. Integration of bicycle  path and right turn lane on approach 
to intersection.  Rumble  white  line  between them. 
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Photo 33: Rolighedsvej, Copenhagen. 
(Traffic road (bus stop), 50 km/h speed limit) 
Note: White painted bicycle path section to indicate pedestrian priority 
over cyclists when the bus has stopped. Rumble strip on road side of 
bicycle path to warn cyclists of pedestrians (illegally) standing at kerb 
to hail bus. 
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EVALUATIONS OF SPEED  LIMITS  AND  SPEED  CAMERA 
ENFORCEMENT IN THE NETHERLANDS 

Report based on  visit to SWOV by Chris Brooks, FORS 

Summary 

Rural speed limits for passenger cars were revised in 1988, from a flat general 
limit of 100 kmlh to Limits of  80,100 and 120, depending on road geometry: as 
a  measure  to  combat  widespread  disregard  ofposted  limits,  and thus improve 
safety. 

This change was  followed by a  reduction in measured  speeds  (mean  and V(& 
on  both 100 and 120 kmlh roacls. There was  also a  reduction in crashes. 

By 1990, both speed and  crash  statistics appeared to be reverting  to pre- 
change  levels, particularly  on  the  higher-speed-zoned  roads. However, there 
was  no evidence that higher  limits  had  had  an adverse effect  on safety. 

These  results  are  generally  consistent with other  findings  documented in the 
Monash  literature  review,  regarding: 

the close link between actual speeds and road safety  on a given  stretch of 
road 

the complex and  sometimes  paradoxical  relationship between speed limits 
and  actual speed distributions. 

Controlled studies of enforcement of speed limits  on selected 80 kmlh rural 
roads, using  unattended speed cameras in  combination  with  warning  signs, 
have  shown a marked  reduction in the incidence of illegal  speeds. There  was 
also  a marked  reduction in crashes. 

Speed-radar-controlled  advisory  signs  designed to keep passenger  cars within 
a 60-80 kmlh range  seem to  have  had relatively little effect at  the lower end of 
the speed distribution “but  the  initial percentage of vehicles travelling  at low 
speeds was very small. 

I discussed  speed issues with Ir OEI Hway - liem, who also provided the 
material included in the  attachments t o  this report. My thanks t o  Liem for 
his time, enthusiasm, and good Dutch coffee. 
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1988 SPEED LIMIT CHANGES 

Before 1 May 1988, the Netherlands had a “flat” speed limit of 100 km/h on 
rural roads for light vehicles, with an 80 k m h  limit for  heavy  vehicles (60 for 
articulated vehicles on minor rural roads). 

From  May  1988,  speed limits were tailored t o  road  type: 

120 km/h on freeways (general limit: some road segments zoned to 100) 

100 km/h on motorways 

80 km/h on other rural roads 

Limits for heavy  vehicles initially remained at 60/80 (the special limit for 
articulated vehicles  on  minor rural roads  was later raised to 80). 

Compliance with the general 100 km/h limit  had been  poor.  The  new limits 
were introduced in  the hope that more differentiated limits, related t o  road 
standards, would help achieve better compliance. 

An evaluation study (Roszbach and Blokpoel 1991)  documents the following 
results. 

Actual speed changes 

On freeways, the increased limit was followed  by a reduction in actual 
mean speeds and v@5) , at  least  in  the short term (tables reproduced at  
Attachment A to this paper). 

- Mean  speeds of passenger cars dropped  from 113 in April  1988 t o  about 
109 in May/June, and v(85) dropped  from  128 t o  122. 

- There was  even some reduction in speeds of heavy  vehicles, for which 
the limit had not changed. 

- However, a year a€ter the changes, speeds had reverted to around April 
1988 values, and remained fairly stable  through 1990. 

On motorways,  where the limit of 100 remained unchanged, there was a 
larger speed reduction. This effect has worn off t o  some extent, but  there 
appears to  have  been some  long term reduction for both passenger cars and 
heavy  vehicles  (for  example, the passenger car v(85) dropped  from  125 t o  
112 initially, and seems t o  have  levelled out a t  around 118 in 1990 
- details at Attachment A) 

As an aside, it is interesting t o  note that  the nominal  difference of 20 k m h  
between  speed limits on the two road  types  produces an actual difference of 
about 8 km/h in both mean speeds and V(85). The special limit for heavy 
vehicles  produces an actual speed differential (heavy vs passenger) of about 
17 km/h on motorways, and 23 k m h  on freeways. 
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Crashes 

Detailed results are available only  for freeways, though some figures are 
reported for rural roads in general. 

Changes in  crash  statistics were broadly in line with what might be expected, 
given  changes in actual speeds (see graphs reproduced at Attachment B): 

In  the period  May-December  1988, there was  some reduction in freeway 
crashes at all levels of severity (fatal, serious injury [hospitalisation] other 
injury and property damage), compared t o  the same  period in 1987. 

For most severity levels  (except SI), this drop contrasted with an increase 
kom 1986 to 1987. 

Serious injury crashes showed the  least improvement, fatal crashes the 
most. 

Figures for  May-December  1989  were  close t o  the 1987 figures for all four 
severity levels. 

The following table, which I compiled  from raw data reported by Roszbach and 
Blokpoel(1991), provides a further perspective (note that unlike the  graphs, 
the table is based on persons, not crashes): 

12monh endicgApr il 
1988  1989 15% 

T otal rwal 
fatailies 958 832 973 
Injuries 16298 1 4 5 a )  16522 

mlilies 159 121 172 
Injuries 2594 2206 2756 

100/120limtroads 

INDEX 12monfhs eixkgApr i f  
1988  1989  1990 

T otal rural 
f d c l i d e s  l a ,  87 102 
Injuries l a ,  89 101 

fotolifies l a ,  76 108 
Injuries 1 G o  85 1 0 6  

103/1201imtrwds 

Roszhach and Blokpoel report that  the 1988  (May-December) figures for 
fatalities, serious injuries and other injuries are below the long term  linear 
trend (85-89  [sic]), hut for 1990, departures from the  linear trend were  not 
significant (with other-injury figures  being above the  trend line). 
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Heterogeneity of 80 km/h roads 

The rural roads zoned t o  80 km/h vary considerably in  standard 

(I) two-lane roads open only t o  “fast” traffic 

( 2 )  two-lane roads open t o  all traffic 

(3) single-lane roads open t o  all traffic 

Observations of actual speeds on these roads  produced v(85) values of 92,90 
and 80,  respectively  (Oei 1991 a). 

Consideration was  given t o  raising the limits on higher quality roads (types 1 
and 2) t o  90 km/h, but this has not been  implemented. 

SPEED CAMERA  ENFORCEMENT  TRIALS  ON 80 KM/H ROADS 

More recent speed experiments have  focused on speed  controls on 80 km/h 
limit two lane rural roads, using a combination of interactive signs and  radar 
enforcement. 

- note that this involved  heavy  enforcement of a limit below the magic 
v(85). 

An English-language report is available (Oei 1992, attached). In brief: 

The trials covered two road  types: 

roads closed t o  slow traffic (tractors, mopeds,  etc),  where the objective 
was t o  reduce both high (>SO) and low (<60) speeds 

roads open t o  all traffic, where the objective  was t o  reduce high speeds 
only. 

For selected experimental and control  roads, trafEc speeds and crashes were 
measured in  three phases: 

control (Phase 0 )  

warning period (Phase I) 

. on restricted-vehicle roads:  fixed signs showing  “safe  speed  60-80” 
and automatic signs controlled  by  speed radar flashing “60-80”  when 
a passing vehicle  was  detected  outside this speed range 

. on all-vehicle  roads:  fixed signs showing  “max.  speed  80” and 
automatic signs controlled by speed radar flashing “You are driving 
too fast” when a passing vehicle  was detected above the speed limit 
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enforcement  period (Phase 11): with fixed-position unattended speed 
cameras placed after the fixed and variable warning signs (the Dutch 
authorities really do try t o  give motorists a sporting chance!): infringement 
notices  were issued for excessively high speeds only (not low speeds) 

Results 

The intervention was  successful in reducing speeds: mean speeds, V(85) and 
the percentage of drivers above 80 km/h were  reduced  on both road types 
(pages 7-9 of attached  paper) -and reductions on treated roads were  clearly 
greater than on control roads. 

There was an  initial reduction in Phase I1 (warnings only) and a further 
reduction in  Phase I1 (enforcement). 

On the roads closed t o  slow traffic, the “60-80” signs did not reduce the 
proportion of vehicles travelling below 60: in fact this proportion increased 
and V(15)  on these roads decreased.  However,  speed variance did decrease, 
since V(85) decreased more than V(15). (page 7 of attached paper). It is worth 
noting that the  initial proportion of vehicles travelling below 60 was  very 
small (1.3%). 

- Note that  there was no direct test of the speed dispersion theory 
prediction that speeding up  the slowest traffic will reduce crashes: that 
is, there was  no trial  in which an attempt was  made t o  speed up slow 
traffic without changing  speeds above V(501. 

The  incidence of crashes decreased on treated roads, both in absolute terms 
and in comparison  to  control roads, (pages  10-11 of attached paper: average 
crash reduction of 35%  on experimental roads, after adjusting for changes on 
control roads) and SWOV concludes that  the intervention was  cost-effective 
(even allowing for the significant vandalism of the  unattended speed cameras 
that was observed during the  trials) . 

Comment 

The  observed crash reduction is remarkably high,  given that the reduction in 
V(s5) was only about 9%, and  the bulk of crashes observed  were property 
damage only. 

The  Ns reported in  the speed distribution tables on pages  7-9 of the SWOV 
report (Oei  1992, attached)  appear t o  indicate that  there was a substantial 
reduction in traf€ic volumes  on the  treated roads, in the  post-treatment period. 
However, a personal communication  from Oei makes it clear that  the reduced 
Ns were a function of reduced  resources for  speed measurement, not a 
reduction in traffic volumes. 
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AllACHMENT A 

Tables and  graphs from Roszbach, R. and Blokpoel, A. (1991) 
Veiligheidseffecten van de in~~oering  van 100- en 120 kmluur 
snelheidslimieten op autosnelwegen. [Safety effects of the change  from 100- t o  
120 km/h  speed limits on freeways] SWOV Report R-91-95 



Attachment 

Comments on  Paper  "Did t h e  6 5  mph Speed L i m i t  Save  Livesaf 
by Lave  and E l i a s  

Methodoloqy 

0 Is  it a p p r o p r i a t e   f o r   t h e   s t u d y ?   S p e c i f i c a l l y ,   a r e  
f a t a l i t y  rates more a p p r o p r i a t e   t h a n   f a t a l i t y   c o u n t s ?  

Some argument  could be made t h a t   f a t a l i t y   r a t e s   a r e  a 
good measure  because  they  account   for   changes i n  t r a v e l  
bo th   over  time and  before   vs .  af ter  the   speed  limit 
i n c r e a s e .   I n   a d d i t i o n ,   t h e   a g e n c y  uses c h a n g e s   i n   t h e  

p r o g r e s s .  However, it is n o t   c l e a r   t h a t   t h i s  is the 
f a t a l i t y   r a t e   o v e r  time t o   t r a c k   o v e r a l l   s a f e t y  

o n l y  way o r  t h e  b e s t  way to   conduc t  the a n a l y s i s ,   a s  
t h e  a u t h o r s   a l l e g e .   L a s t l y ,  it is p o s s i b l e  t h a t  a 
reasonable   assessment   could  be made u s i n g   f a t a l i t y  
r a t e s   i f   p r o p e r l y   a p p l i e d .  

0 Is it c o r r e c t   t o  combine  crashes  occurr ing  on  rural  
i n t e r s t a t e s   ( w h e r e   t h e   s p e e d  limit inc rease   occu r red )  
w i t h  crashes on n o n r u r a l   i n t e r s t a t e s  where there was no 
speed limit change? 

We b e l i e v e   t h a t   t h i s   a p p r o a c h   h a s   s h o r t c o m i n g s .   R u r a l  

f a t a l i t i e s  ir. 6 5  states. The re fo re ,   cons ide r ing  
i n t e r s t a t e   f a t a l i t i e s   c o m p r i s e   o n l y  7 p e r c e n t   o f   t o t a l  

g r e a t   d e a l  of weight t o  t h e  9 3  p e r c e n t  of f a t a l i t i e s  
s t a t e w i d e   f a t a l i t i e s   a s  t h e  measure  of   safety  given a 

a d d i t i o n ,   f a c t o r s  b e y o n d   t h o s e   c o n s i d e r e d   i n   t h e   r e p o r t  
occu r r ing  on roads  with  no  change i n  speed limit. I n  

(be l t  use   l aws ,   percent   unemployment ) ,   such   as   the  
r e d u c t i o n  i n  a lcohol   involvement ,   increases  i n  bel t  u s e  
( b o t h  i n  law  and  nonlaw  s ta tes)   could a f fec t  t h e  9 3  
p e r c e n t  of f a t a l i t i e s  t h a t   o c c u r r e d  on   roads   unaf fec ted  
by the   speed  limit i n c r e a s e ,   c l o u d i n g   p o s s i b l e  
i n t e r p r e t a t i o n s   o f   c h a n g e .  

C o n s i d e r i n g   t o t a l   f a t a l i t i e s  as the  measure  of  
e f f ec t iveness   i nc ludes   bo th   pedes t r i an   and   heavy   t ruck  

comprise  about 17  p e r c e n t   o f   t o t a l   f a t a l i t i e s )  would 
f a t a l i t i e s .   P e d e s t r i a n s  (whose 7 , 4 0 0  f a t a l i t i e s  

n o t  be e x p e c t e d   t o  s h i f t  t h e i r  w a l k i n g   t o   i n t e r s t a t e s  
because   o f  a h igher   speed  limit. 

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

was 55 mph; t he i r  t r a v e l   p a t t e r n s  would  not  be  expected 
a l r e a d y  traveled on i n t e r s t a t e s  when t h e   s p e e d  limit 

t o  change  with  the  increased  speed limit (however, 
whi le   the i r   exposure   might   change  l i t t l e ,  their  
acc ident   involvement   and   sever i ty   would   l ike ly  be 



affected by  higher   speed limits). 

Urban t r a v e l   p a t t e r n s   a l s o  would n o t  be expected t o  
c h a n g e   i n   r e s p o n s e   t o   a n   i n c r e a s e d  speed limit o n   r u r a l  
i n t e r s t a t e s .   T h u s ,  t h e  u s e  of o v e r a l l   f a t a l i t y   r a t e s  
d i l u t e s  t h e  effect  of   the   increased   speed  limit and may 
confuse  observed  changes w i t h  o t h e r   f a c t o r s   n o t   r e l a t e d  
t o   t h e   a d o p t i o n  of t he  65 mph speed limit. 

0 How a c c u r a t e  is VMT for   ind iv idua l   h ighway  sys tems,  
s u c h   a s   r u r a l   i n t e r s t a t e s  compared t o  s t a t ewide  
estimates f o r  t he  e n t i r e  roadway  system? 

While w e  b e l i e v e  t h a t  v e h i c l e  miles t r a v e l e d   d a t a   a r e  
r easonab ly   accu ra t e   fo r   i nd iv idua l   h ighway   sys t ems ,  t h e  

t h e  data.  Monthly VMT were estimated by t h e  a u t h o r s ,  
authors   have  done some q u e s t i o n a b l e   m a n i p u l a t i o n s   t o  

u s i n g  FHWA’s annual  VMT f o r   e a c h   s t a t e  and the  r e s u l t s  
as  described i n   f o o t n o t e  3 on page 16  of t h e  report ,  

q u a r t e r l y   p a t t e r n .  A t  a minimum, t h i s  would add 
of t h e  Nat ional   Personal   Transportat ion  Survey (NPTS) 

a c c o u n t e d   f o r   i n  t h e  a n a l y s i s   c o n d u c t e d .   I n   a d d i t i o n ,  
s a m p l i n g   e r r o r   t o  t h e  VMT e s t i m a t e s ,  which was n o t  

there is no   apparent   reason   to   conduct  t h e  a n a l y s i s  on 
a mon th ly   bas i s  i f  d a t a   a r e   n o t   a v a i l a b l e .  T h i s  is a 
real weakness  of t h e  a n a l y s i s .   L a s t l y ,  it is n o t  
r e a s o n a b l e   t o   b e l i e v e  t ha t  monthly VMT p ropor t ions  are 
c o n s t a n t ,   o r   e v e n  similar, a c r o s s   t h e   v a r i o u s   r e g i o n s  
of t he  c o u n t r y   s i n c e   s e a s o n a l   v a r i a t i o n s  d i f fe r  a c r o s s  
t h e  r eg ions .  

0 Are s a f e t y  be l t  l a w s   a d e q u a t e   s u b s t i t u t e s   f o r   r e p o r t e d  
s a f e t y  belt u s e   l e v e l s ?  

s a f e t y  be l t  u s e   r a t e s  would  provide  more  detai led 
information  and  would be p r e f e r a b l e .  However, t h e  u s e  
o f  dummy v a r i a b l e s   t o   r e p r e s e n t   t h e   a b s e n c e / p r e s e n c e   o f  
b e l t  use   l aws  is a r e a s o n a b l e   s u r r o g a t e   t o   a c c o u n t   f o r  
t h e  c h a n g e   i n   u s e   l a w   s t a t u s  (pre v s .   p o s t ) .  However, 
d i f f e r e n t i a l   c h a n g e s   i n   u s e   b e t w e e n  55 and 65 s t a t e s  

accounted   for .   Footnote  1 on  page 8 of t h e  r e p o r t  
(w i th in   each  of the  law/nonlaw  groups)  are  not 

a l l e g e s   t h a t  the two  groups were comparable. No source  
o f   d a t a  is p r o v i d e d   f o r  t h e  a u t h o r s   s t a t i s t i c s .  

0 Is the  comparison of 65 mph and  non-65 mph s ta tes  
appropr i a t e   even  w i t h  exp l i c i t   mode l ing?  

One outcome  of the  Congres s   pe rmi t t i ng   s t a t e s  t o  

s e l e c t i o n   b i a s ” .   T h a t  is, the  fact t h a t  a s ta te  has  
i n c r e a s e  t h e i r  speed limits is the  concept of “self- 

chosen t o  increase it speed limit probably  makes it 
d i f f e r e n t  from those s ta tes  t h a t  did not .  A t  a 
minimum, t h e  s ta tes  tha t  have   no t   increased   speed  



limits a r e   g e n e r a l l y  on t h e   e a s t   c o a s t   a n d   e x h i b i t  
g r e a t e r   p o p u l a t i o n / t r a f f i c   d e n s i t i e s .   I n   g e n e r a l ,   t h e  
u s e  of compar i sons   o f   s t a t e   f a t a l i t y   r a t e s   has   been   and  
con t inues   t o   be   d i scouraged  since d i f f e r e n c e s  can be 
a t t r i bu ted   t o   c l ima to log ica l ,   demograph ic   and  
t o p o g r a p h i c a l   d i f f e r e n c e s .  Even though  the c u r r e n t  
a n a l y s i s   c o n t r a s t s   t r e n d s   i n  65 v s .  non-65 states 

q u e s t i o n  a r i s e s  about  whether  t h e  two groups  of states 
( r a t h e r  t h a n   t h e  c u r r e n t   a b s o l u t e  f a t a l i t y  ra te)  t h e  

would be expec ted   t o   behave  the  same had there been  no 
i n c r e a s e   i n   s p e e d  limits. T h i s  has   no t   been   su i t ab ly  
addres sed   by   t he   au tho r s .  

The a u t h o r s   f o u n d   t h a t   t h e   f a t a l i t y   r a t e   i n  65 s ta tes  
d e c l i n e d   t o  a g r e a t e r   e x t e n t   t h a n  i n  55 s t a t e s .   I n  
f a c t ,   t h e  raw d a t a  show t h a t   o v e r a l l ,   t h e  38 s ta tes  
t h a t   r a i s e d   t h e i r   s p e e d  limits t o  65 mph exper ienced  
t h e  same 17 p e r c e n t   d e c l i n e  i n  f a t a l i t y  rates a s  t h e  

t h i s  is g r e a t e r   t h a n   o r  less than  what  would have  been 
s t a t e s   t h a t   r e t a i n e d   t h e i r  55 mph speed limit. Whether 

expected i n   t h e  two s t a t e   g r o u p s   r e q u i r e s   a d d i t i o n a l  
a n a l y s i s .  

The Authors'  Theory 

0 A r e  t h e   t h r e e   t e n e t s   o f  t h e  " theory"  adequately 
suppor ted  by d a t a ?  T h i s  is, d i d   d r i v e r s  switch t o  
s a f e r   r o a d s   ( r u r a l   i n t e r s t a t e s )   a f t e r   p a s s a g e   o f   t h e  65 
mph law? 

There is ev idence   t ha t   g rowth   i n  VMT on 6 5  r u r a i  
i n t e r s t a t e s   i n c r e a s e d   f a s t e r   ( r e l a t i v e   t o  VMT on o t h e r  
r o a d s )   a f t e r   t h e   s p e e d  limit was changed. I n  1986, 
b e f o r e   t h e  65 mph speed limit, r u r a l   i n t e r s t a t e   t r a v e l  
i n  t h e  65 s t a t e s   c o m p r i s e d  9 percen t  of t h e   t o t a l .   I n  
1990, r u r a l  in te rs ta te  t rave l  i n   t h e s e   s t a t e s   c o m p r i s e d  
1 0  pe rcen t   o f  t h e  t o t a l .   T h e r e f o r e ,  the  premise of a 
systemwide effect would  be  based  on a r e l a t i v e l y  small 
s h i f t  i n  t r a v e l  between 1986 and 1990 .  I f   d r i v e r s  

n o t   n e c e s s a r i l y  a s h i f t  t o  a s a f e r   r o a d :  65 mph 
s h i f t e d  from 55 i n t e r s t a t e s   t o  65 i n t e r s t a t e s ,   t h a t  is 

i n t e r s t a t e s .  However,  65 i n t e r s t a t e s   h a v e   l o w e r  
i n t e r s t a t e s   h a v e   h i g h e r   f a t a l i t y   r a t e s   t h a n  do 55 mph 

f a t a l i t y  rates t h a n  do 55 nonin ters ta tes .   Again ,  it is 
p o s s i b l e   t h a t  some l e v e l   o f   a d d i t i o n a l   s a f e t y  was 
gained  from  such a s h i f t .  However, it should  only 
a p p l y   t o  the  t r a d e o f f  between competing  routes  of 
t r a v e l .  A s  s t a t e d   e a r l i e r ,   u r b a n   t r a v e l   d o e s   n o t  
appear   to   compete  w i t h  higher s p e e d   r u r a l   i n t e r s t a t e  
t rave l  and  should  not  be l t e l ig ib l e"   unde r  t h e  t r a d e o f f  
s c e n a r i o .  

0 Were highway p a t r o l  ac t iv i t ies  s h i f t e d   t o   n o n r u r a l  
i n t e r s t a t e s   f o l l o w i n g   p a s s a g e   o f   t h e  65 mph law? 



e x i s t e n c e   o f  let ters from a number o f   s t a t e s   r e s p o n d i n g  
S e c t i o n  V on  page 11 of   t he   r epor t   documen t s   t he  

NHTSA Repor t   to   Congress  on t h e  effects  of t h e  6 5  mph 
t o  a r eques t   fo r   i n fo rma t ion ,   and   p re sen ted  i n  t h e  1989 

speed limit through 1988.  However, some of TSP’s 
c o n t a c t s  may b e   a b l e   t o   p r o v i d e   t h i s   i n f o r m a t i o n .  

0 Has t h e   s p e e d   v a r i a n c e  among ca r s   dec l ined   fo l lowing  
passage  of   the  law? 

decreased  when t h e  speed limit was r a i s e d   t o  6 5  mph. 
The   au thors   hypothes ize   tha t   speed   var iance  may have 

t h a t   r a i s e d   t h e i r   s p e e d  limits, speed   var iance  
I n  fact ,  based   on   da ta   submi t ted   to  NHTSA by 18 states 

t h e   l a r g e s t   i n c r e a s e s   o c c u r r i n g  a t  t h e   h i g h e s t   s p e e d s .  
increased  between 1986 and 1990 i n  t h e  6 5  s t a t e s ,   w i t h  

Method of Analvs is  

0 Is t h e  method of ana lys i s   app rogr i a t e?   Tha t  is, i f  t h e  
change t o  6 5  mph speed limit d o e s   r e s u l t  i n  a dec rease  
i n   t h e   f a t a l i t y  rate, o n e   w o u l d   e x p e c t   t h a t   a s   s t a t e s  
changed t o  t h e  h igher   speed  limit, t h e  t r e n d  i n  
f a t a l i t y   r a t e s  would d e c r e a s e   a f t e r   t h e   c h a n g e .  Does 
t h e  method o f   a n a l y s i s  used demonst ra te   th i s   change?  
Does the method  of ana lys i s   u sed  show t h a t  i f  t h e r e  i s  
change ,   tha t   th i s   change   d i f fe rs   f rom  what   would  be 
e x p e c t e d   f r o m   p r i o r .   f a t a l i t y   r a t e   t r e n d s ?  

The au tho r s   p rov ide   no   i n fo rma t ion   conce rn ing   t he  
o v e r a l l   t r e n d   i n   f a t a l i t y  rates,  or   d ivergences   f rom 
t h a t   t r e n d .   R a t h e r ,  Table 1 on page 9 of t h e   r e p o r t  
p r e s e n t s   e s t i m a t e s   o f   t h e   c h a n g e  i n  s t a t e w i d e   f a t a l i t y  

base.  A s  d i scussed  ear l ier ,  the   p remise  is t h a t  5 5  
r a t e s   f o r  6 5  s t a t e s  and 5 5  s t a t e s ,   u s i n g  1986 as  t h e  

n o t   b e l i e v e   t h a t   t h i s  is v a l i d   a s   t h e r e   h a s   b e e n  no 
s t a t e s  are a ‘Icontrol  groupll   for the 6 5  s t a t e s .  We do 

j u s t i f i c a t i o n  f o r  t h e   a s s e r t i o n   t h a t   t h e  experience of 
5 5  s t a t e s   h i s t o r i c a l l y   p a r a l l e l s   t h a t   o f   t h e  6 5  s t a t e s .  
I f  the au thor ’s   a rgument   tha t   increased   speed  limit on 
r u r a l   i n t e r s t a t e s  was an i n c e n t i v e   t h a t   p u l l e d   t r a f f i c  
f rom  compet ing   roads ,   then   the   t rend   in   u rban  
f a t a l i t i e s   w i t h i n  t h e  6 5  s t a t e s   s h o u l d   p r o v i d e  a b e t t e r  
comparison series f o r   t h e i r   a n a l y s i s .  T h i s  was not  
i n v e s t i g a t e d   i n  the r e p o r t .  

mask i n d i v i d u a l   s t a t e   f a t a l i t y   r a t e   t r e n d s ?  
Does a v e r a g i n g   f a t a l i t y   r a t e s   a c r o s s   s t a t e s   t e n d   t o  

Aggregating s ta te  f a t a l i t y   r a t e s  w i l l  mask i n d i v i d u a l  

modeling t h e  pooled data is a v a l i d   a p p r o a c h   t o  
s t a t e  f a t a l i t y   r a t e   t r e n d s .  However, t h e   c o n c e p t  of 

estimate t h e   o v e r a l l   e f f e c t   o f   t h e  6 5  mph speed limit. 
T h i s  is n o t   t o   s a y   t h a t  we c o n c u r   w i t h   t h e i r  results.  

0 
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SPEED MANAGEMENT IN VICTORIA 

1. INTRODUCTION 

In the  years  between 1987 and 1991 speed  management in Victoria had  been 
guided by the 1987 Speed Management Strategy (R.T.A. (1987)) developed by a 
widely representative working group convened by the  then  Road Traffic 
Authority. The 1987 strategy was generally held in high regard  as the first 
attempt to put in place a comprehensive, integrated  program of education, 
publicity, enforcement  and speed zoning. 

However, almost from the day of its acceptance by the  State  Government,  the 
aims of the strategy had begun to be compromised by political interference and 
localized resistance. So much so that in later years the speed zoning system was 
coming under-increasing criticism because of perceived anomalies, primarily on 
the  urban arterial network. 

In the  face of this criticism, made more vocal by the increased intensity of the 
speed  camera program, the Minister for Transport,  in 1990, commissioned the 
all party  Parliamentary Social Development Committee  to  conduct an inquiry 
into  speed limits in Victoria. The  SDC received numerous submissions from 
concerned individuals and municipalities, and interviewed a large number of 
expert witnesses in conducting its inquiry. 

The final report of the SDC was published in November 1991 (S.D.C. (1991)). 
In  general  the  report endorsed  the philosophies of the 19S7 Speed Management 

Strategy and  the use of the expert system "VLIMITS in setting speed limits. 
The  report included 31  recommendations ranging from the  need for fundamental 
research  into  the relationship between speed and  accident  occurrence,  to 
enforcement strategies, signing techniques, and processes for setting  speed limits. 

The Kirner Government's  response  to  these  recommendations,  developed in 
consultation with a Speed Management Policy Committee  convened by VIC 
ROADS, was tabled in the Victorian Parliament on 19  May  1992.  Key features 
of the response  were commitments: 

* to  a comprehensive review of speed limits over the following 12 month 
period  to  phase out existing  75 km/h zones in favour of a rationalised 
system utilising 10 km/h  increments; 

* to achieving  lower speeds in residential  streets,  and; 

* retaining 100 km/h speed limits as  the maximum permissible in the  State 
of Victoria. 

These commitments were the catalyst for the development of a new set of 
guidelines for setting speed limits in Victoria. Preliminary work on the new 
guidelines was co-co-ordinated by the Speed Management Policy Committee  and 
a draft  proposal for comment circulated to all municipalities and other  interested 
parties  on 15 September 1992. 
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Essential  elements in the  draft proposal were: 

establishment of a grid of traffic routes across the  metropolitan area, to 
be signed at 60 km/h or above, to  promote effective traffic flows and 
mobility for motorists; 

a new 50 km/h  general  urban limit to apply to collector and other non- 
arterial roads  not otherwise signed; 

the  use of sign posted 40 km/h zones on some small selected local 
residential  streets  under specified conditions; 

the availability of time-based speed zones signed at 40 km/h or  more in 
the vicinity of schools, strip shopping centres and other community 
facilities, again  under specified conditions, and; 

the  retention of the maximum 100 km/h speed limit. 

The remainder of this paper discusses two of these  elements in more  detail, 
specifically; 

(i) the background and reasons behind the  recommendation  for a general 
urban limit of 50 km/h  to achieve the lower speeds in residential streets; 
and: 

(ii) the results of an analysis of the effects on accidents of the previous period 
during which speed limits on some selected Victorian roads  were  raised 
to 110 km/h  (June 1987 - September 1989). 

2. WHY A 50 KM/H GENERAL URBAN LIMIT? 

2.1 Background 

Two of the recommendations contained in the Social Development  Committee's 
final report (Sociul Development  Committee (1991)) related specifically to  the 
issue of speed limits in residential streets, viz; 

*Recommendation 11. The Minister for Transport amend the Road 
Safety (Traffic)  Regulations to set the speed limit for residential  streets 
at 40 h / h .  

*Recommendation 12. The  Minister for Transport  amend  the  Road 
Safety (Traffic)  Regulations  to  enable local government in  conjunction 
with VIC ROADS  to nominate  residential  streets in which other speed 
limits will apply. 

The  Committee  made these recommendations after receiving what it.considered 
to be "overwhelming evidence in support of lower speed limits in  residential 
streets". 
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The Government  response  to  these  recommendations  supported what  it believed 
to  be  the  intent of the  SDC, i.e., to achieve lower traffic speeds in  quiet 
residential or local  streets. However the response  questioned  whether the  use 
of reduced  speed limits was necessarily the most appropriate  means of satisfying 
that  intent, particularly as previous trials  had indicated that  reduced  speed limits 
in  residential  areas  had had little effect on speeds unless they were  supported by 
other  measures.  The response  also highlighted some of the difficulties associated 
with a  general  change of the  nature  recommended by the  SDC  and concluded 
that VIC ROADS, through  the  establishment of a Speed Management Policy 
Committee (SMPC), should investigate the most appropriate means of achieving 
lower speeds in residential  streets. 

In it’s report  the  SDC acknowledged that previous studies had  indicated  that 
speeds in local  streets  were generally high compared  to  the existing 60 km/h 
general  urban  limit. Nevertheless the sensitivity of the issue was plainly clear 
from  the  amount of correspondence  and public debate which  was generated by 
the  SDC  recommendations.  None of this comment has, however, opposed the 
objective of reducing traffic speeds on local streets. 

The  SMPC considered  a  number of options for achieving lower speeds in 
residential  streets which are discussed in more detail below. These options were 
considered in the context of the overriding objective for speed management to 
provide a credible system of speed zoning which meets driver expectation while 
achieving a balance  between traffic safety and mobility. 

2.2 Descriation of Problem 

In order  to gain a better description of the  problem  the SMPC firstly looked  at 
what was known of speed  and crashes in local streets from previous studies in 
Melbourne. 

From this review a number of points could be drawn together to provide a 
description of the “problem” of speed  and safety in residential areas. 

(i) In the  metropolitan  area  the vast majority of accidents occurring 
off the  arterial network occur on collector roads or on local  streets 
that function as collectors. 

(ii) In the absence of any devices to slow traffic speeds,  current  85%ile 
speeds  are generally within 5 km/h of the existing 60 km/h limit. 

(iii) There is a significant gap between people’s attitudes as residents 
and their behaviour as drivers in residential  areas. 

(iv) There is an increasing  public  demand for action to be taken  to 
reduce speeds in residential  areas,  a demand which had  been 
fuelled by the  SDC recommendations  and the public debate which 
followed. 



2.3 Discussion of Problem 

The  above points  paint  a  picture of a  "problem" which  is perhaps  more  perceived 
than actual. 

On the basis of the previous studies,  compliance to a  speed limit significantly 
lower than 60 km/h (i.e. 40 km/h) could not be expected without the use of 
physical devices or widespread enforcement. While the technology now  exists 
to  implement  more widespread enforcement (i.e. speed camera's), enforcement 
of a speed limit which is significantly lower than driver expectations is at odds 
with the  fundamental objectives of speed  management  and is therefore likely to 
lead  to  more widespread animosity toward the  enforcement agency. 

Nevertheless the SMPC acknowledged that  the existing system of speed zoning 
(i.e., a  general  urban limit of 60 km/h  for  all  roads)  sends no signals to drivers 
that they should drive any differently on local streets  than they do on arterial 
roads of the  same limit. Recent surveys conducted by the  both  the  NRMA in 
New South  Wales  (Oct/Nov 1991) and  the  RACV  in Victoria (RACV (1992)) 
have indicated  that drivers now, more  than ever, are  prepared to  accept  the 
notion of a  graduated system of speed zoning. In NSW 84% of respondents 
supported  the  concept of setting  speed  limits  to match the safety of a road  and 
its  surrounding  environment,  and 83% said that they would then  be  more likely 
to stay within the posted  speed limits. In Victoria 70% of respondents  preferred 
some  reduction in speed limits for non-arterial  roads with the majority favoring 
a 50 km/h limit. 

The  SMPC concluded that  there was some logic in, and certainly some  support 
for, a change to the existing  system. 

2.4 Outions  Considered to Achieve  Lower Sueeds in Residential  Streets 

In developing and considering various options for change the  SMPC was 
influenced by the following needs  for  the new  system: 

(i)  that any change adopted should address  the "real" problem  as well 
as the perceived problem,  and, 

(ii)  that any change adopted should contribute towards a lone  term 
goal for speed  management in residential  streets by favourably 
influencing driver attitudes  and behaviour in the long term,  and, 

(iii) that any change adopted should not affect the credibility of the 
rest of the  speed zoning system. 

The options  considered,by  the  SMPC are listed below: 

Option 1 - The establishment,  through a change to  the regulations, of a 
second level blanket  speed limit (either 40 km/h  or 50 km/h)  to 
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cover non-arterial roads, and supplement the existing 60 km/h 
general  urban limit. 

Lowering the  general  urban limit to 50 km/h with arterial  roads 
being signed upwards at 60 km/h or above, and retaining the 
option to set lower limits where physical devices have  been 
installed. 

Option 2 - 

Option 3 - 

Option  4 - 

Retaining the existing 60 km/h general  urban limit and signing 
downwards for non-arterial  roads. 

Lowering the  general  urban limit to 40 km/h and signing upwards 
for roads other  than  short local streets. 

The  attached  Table 1 summarizes the advantages,  disadvantages, cost, suitability 
for local area and  other comments considered. 

Many of the submissions received following the  release of the SDC report raised 
the  question; should the  blanket  speed limit in residential  streets be 40 km/h, 
as  recommended by the SDC, or was 50 km/h  a  more  reasonable  value? 

The argument in favour of a 40 km/h speed limit is based  almost solely on  the 
belief that  the lower speed limit will result in a lower number of accidents. 
Studies  from overseas tend to support this belief although it is  by no means 
obvious that  these results can be translated to Australian  conditions and drivers. 

Arguments in favour of a 50 km/h limit include- 

* credibility - the 50 km/h limit is seen  as being a more realistic  and 
credible  reduction from the existing limit of 60 km/h  and  therefore  more 
likely to achieve a higher level of compliance. The  importance of 
achieving credibility in the speed zoning system must not be undervalued 
as it  is the essential ingredient in achieving long term  behavioural  change 
through enforcement - the only mechanism  that  we know will lead  to a 
generalisation of the  forced  behaviour  change  desired. 

* rationality - the 50 km/h  general limit for local  streets is seen  as being 
a logical step in a progressive graduated  speed zoning system, with 40 
km/h being reserved for "special" locations such as schools or other  areas 
of high pedestrian activity. 

* cost - while the cost estimates in Table 1 do not include the cost of 
installing physical devices, it  is expected that  a 40 km/h limit would lead 
to greater  pressure on local government to install these devices in a larger 
number of streets as residents  perceive  a  large  number of drivers not 
complying  with the 40 km/h limit. Local government may therefore  he 
required to spend considerably more on local street  treatments to satisfy 
changed community expectations. 
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* National uniformity - although there is currently little activity in the 
other states in  moving towards a change in the  general  urban limit it is 
known that NSW  in particular are firmly committed to the 50 km/h value. 
There would be significant benefits in  having uniform laws regarding 
urban speed limits  applying throughout Australia, rather  than  each  state 
going it's  own  way. 

In view  of the above considerations it  was considered that, on balance, Option 
2  represented  the most effective and practical solution to meet  the  demands of 
all of the  parties involved; residents, drivers, Local Government  and  Police; and 
most effectively,met the key needs set out above. In  particular it provides a clear 
heirarchy of speed limits to motorists, an element which  was seen as  crucial in 
achieving the long term attitudinal change sought. 

In future, new  subdivisions  will be able  to be designed and built to  support this 
speed heirarchy, reducing the  dependance on introduced  speed  management 
devices or enforcement for speed control. 

3. PREVIOUS  EXPERIENCE WITH A I10 km/h SPEED LIMIT 

During it's inquiry into speed limits, the Social Development  Committee  looked 
in  detail  at  the possibility of re-introducing 110 km/h  speed limits onto  selected 
Victorian freeways. These  roads  had previously been  zoned up  to 110 km/h  as 
part of the implementation of the 1987 Speed Management  Strategy in  June 
1987, but, in response to  a rising road toll in 1989, this decision was reversed  and 
the  speed limits returned  to the previous limit of 100 km/h in September 1989. 

During the inquiry the  SDC  had asked for an analysis of crash  rates on those 
freeways which had  been zoned at 110 km/h. Due to limitations on time  and 
data availability this analysis  was unable  to be completed,  but  preliminary  results 
indicated  some cause for concern. 

Subsequently the SDC moved from a position of favouring the  re-introduction 
of 110 km/h limits to recommending only that the research be finalised and  the 
issue considered by the  Road Safety Co-ordinating Council in  the light of the 
study results. 

The analysis was completed in  June 1992 and is soon to  be  released  in a report 
titled '710 Kilometre per hour Speed Limit - Evaluation of Road Safety Effects" by 
J. Sliogeris. 

The study utilised casualty accident data during three different  periods;  "Before 
110, "During 110, and "After 110, each spanning approximately 2.1/2 years. 
A before and after study design with control groups was used with the main 
reporting variable being casualty accident rate  per kilometre  travelled. 

Available speed  data,  and the results of similar studies from  overseas were  also 
reviewed. 
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The major results of the  accident analysis are summarised in  Table 2 below. 
Overall the results show a 24.6% increase in casualty accident rate per  distance 
travelled following the raising of the speed limit in 1987, and  a 19.3% decrease 
following its removal in 1989 (after allowing for the control group pattern). 

Similar  results were found in sub-groupings by urban/rural,  standard of freeway 
and by accident severity. 

NS: Not Statistically Significant 

These results are  not dissimilar to  the results of similar studies  conducted in 
Europe  and (mainly) the USA. These studies provided clear  quantitative 
evidence  that raising speed limits had increased road accidents and, while the 
exact values may be arguable, the magnitude of the effect was such that there is 
little doubt  that lower speed limits did save  lives and  reduce injuries and 
accidents. 

While the scope of this study was essentially limited to investigating the accident 
trends on those freeways zoned at 110 km/h during the study period,  it was 
considered  that  some  comment  on  travel speeds, one of the  more likely 
explanatory  variables, was warranted. 

A review of available  Victorian, NSW and US speed data and analysis suggested 
that  the  increase  in speed limit to 110 km/h would only result in a small  increase 
in  average  speed (say 2 to 4 km/h  per 10 km/h  speed limit change) in the  short 
term  for  rural freeways and only small changes in the variance of the  speed. 
However the  greatest  change which occurs is the  number of vehicles exceeding 
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Available  evidence suggests that with minimal levels of enforcement  about 50- 
60% of cars will travel  over 110 km/h  and  about 12-20% over 120 km/h. On 
a 100 km/h  zoned freeway the respective percentages are estimated to  be 30- 
40% of cars travelling over 110 km/h  and 510% over  120 km/h.  Thus in 
practical  terms  the 100 km/h limit does have a dampening effect on the speed 
distribution, and  moderate  the average and higher speed drivers. 

Nevertheless as the underlying philosophy behind speed  management is to 
balance  the competing  needs of road safety and mobility, and given the stated 
policy of the new Kennett  Government  to  reintroduce 110 km/h limit on 
Victorian Freeways and  the  apparent Victorian community preference for a 
higher speed limit on high standard  rural freeways  as indicated in the  RACV 
(Nov. 1992) survey the  SMPC has recently given consideration to, and  endorsed 
guidelines for the restricted use of 110 km/h  speed limits. 

These guidelines are more restrictive than  those contained in  the 1987 Speed 
Management Stmtegv, and confine the use of 110 km/h limits to  those higher 
standard  rural freeways which are characterised by their interstate  or inter- 
regional  transport  function with predominantly long trip lengths. 

A copy of the guidelines is attached. 

REFERENCES: 

ROAD  TRAFFIC  AUTHORITY (1987) Speed  Management Strategy. 

SOCIAL  DEVELOPMENT  COMMITTEE OF VICTORIA (199 1) - Inquiry  into 
Speed Limits in Victoria. 

J. SLIOGERIS (1992) - 110 Kilometre per  hour  Speed Limit - Evaluation of 
Road Safety Effects. 

ROYAL  AUTOMOBILE  CLUB OF VICTORIA (1992) - RACV Member’s 
Comments on Speed Limits. 





Background 

In 1987 a widely representative task force prepared a report on a speed  management  strategy 
for Victoria.  This  included  a  recommendation  to  introduce a sign posted  speed limit  of 110 
km/h on sections of arterial  routes  constructed  to  freeway  standard. 

This  recommendation was subsequently adopted by the  Government of the day and 
implemented. However  in view of concerns about  the high accident  rate  experienced  in 1989, 
the 110 km/h  speed limit was withdrawn and  the  freeway  sections  involved  reverted to 100 
km/h  speed limit. 

Subsequently  in 1990/91, the question of the 110 km/h  speed limit was considered by the Social 
Development  Committee of the  Parliament of Victoria and  their  report  recommended  that 
VIC ROADS complete its study comparing crash rates on freeways and expressways which had 
speed limits of 110 km/h;  and also that  the  RSCC  examine  the  suitability of those  sections of 
freeways  and expressways where 110 km/h  speed limit may be safely  applied. 

At the time of its  initial  introduction  and  after  it was subsequently  removed  the freeway  sections 
with 110 km/h  speed limit were  evaluated  to determine  the effects in  terms of vehicle  speeds 
and accident  rates. (Ref Zutshi Indu 1989 Evaluation of the  effect of the  introduction of the 110 
km/h  speed limit in Victoria on vehicle speeds  and  Sliogeris J. 1992, 110 km/h  speed  limit - 
evaluation of road  safety aspects.) 

The current  Government has  indicated its policy to  re-introduce  the 110 km/h speed  limit on 
rural freeways and  the following guidelines have been  adopted by the  Speed  Management Policy 
Committee as a basis for considering 'freeway' sections  for  speed  zoning  to 110 h / h .  

GUIDELINES & QUALIFYING CRITERIA FOR 110 km/h SPEED ZONES 

The following guidelines are based on a review of those  used  in  the  original  introduction of the 
110 km/h  speed zones  particularly in  the light of the  results of the  road safety  evaluation of the 
higher  speed limit by John Sliogeris of Road Safety  Division of VIC ROADS. Each  indiyidual 
criteria should  not be viewed as an absolute  warraqt  but  should be  considered in combination 
with  others  in judging the suitability of freeway sections  for  the  higher  speed limit. 

* The  route to be considered will be  those  characterised by their  interstate or inter 
regional  transport  function with predominantly  long  trip  lengths  and on which 
drivers have a high expectation of emphasis on mobility and safety. 
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. Sections of routes inside the  general  urban area of Melbourne and the provincial 
cities will be excluded. These  sections are  characterised by traffic having a high 
proportion of commuter trips, interchanges  relatively closely spaced  (eg < 3 h) 
and  peak weekday traffic loadings generally  greater  than 25,000 veh per 
d a Y . ( m T )  

The high speed limit sections will be  constructed with dual carriageways and 
120 km/h design speed alignment. However an isolated  curve  to 100 h / h  design 
speed would not preclude  a  section  provided the  shoulders  are  sealed,  the curves 
are adequately signed and  delineated  and  the  accident  experience is satisfactory. 

* Access wi l l  be fully controlled  although some  "permitted  points of access" may 
exist (generally Eot more than 2 per km per carriageway). In general entry and 
exit will be via well spaced  interchanges. However  some well spaced low volume 
( <  100 vpd)  at  grade intersections would not  exclude  the  section if the  accident 
history is satisfactory. 

= The sections  applicable  to  the  higher speed  limit  should  have  sealed  shoulders 
and a clear  roadside recovery area of 9 m wide  outside  the traffic  lanes. Where 
rigid objects are within this zone  they  must be  frangible or protected by guardrail. 

Sections of ruraI freeway meeting the above  criteria  are  to  be  further reviewed 
where  the accident rate is greater  than 0.50 casualty  accidents per km/year,  (ie 
one casualty  accident per two kilometres),based on  accident  data  for  the  latest 2 
to 3 year  period.  (Reference could be  made to John Sliogeris' report, 
attachments 3 & 4 initially where appropriate). 

f 

In order  to limit the  number of speed  limit  changes  along a route  to an 
acceptable level, the  higher  speed  limit should  not  be  applied to a section less 
than 5 km in length  and  the matter  should  be carefully  reviewed where any 
proposed isolated  length is  less than 10 km. 

The application of the guidelines to the existing freeway network (as at  October 1992) identifies 
the  sections listed in Appendices A1 to A3 as being  appropriate  for  speed zoning to 110 km/h. 
These  sections have been considered by the  Speed  Management Policy Committee  and 
recommended  for adoption. 
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