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Safer Transportation
Network Planning

EVEN THOUGH ROAD SAFETY IS TO A LARGE EXTENT DETERMINED IN THE NETWORK
PLANNING PHASE, IT IS NOT GENERALLY CONSIDERED TO BE AN IMPORTANT ISSUE
IN THAT PLANNING PHASE. TRAFFIC ENGINEERS USUALLY REFER TO THE DETAILED
LEVEL OF FACILITY DESIGN OF ROAD SECTIONS AND INTERSECTIONS FOR ACHIEVING
ROAD SAFETY RATHER THAN TO THE NETWORK PLANNING STAGE. HOWEVER, AS
THE FUNCTIONAL CATEGORIZATION AND THE STRUCTURE OF INFRASTRUCTURAL
NETWORKS HAVE A TREMENDOUS AND LASTING INFLUENCE ON THE RESULTING
ROAD SAFETY LEVEL, ROAD SAFETY SHOULD BE INTEGRATED INTO NETWORK
PLANNING. SAFER TRANSPORTATION NETWORK PLANNING (SAFER TNP) IS BEING
DEVELOPED AS A TOOL FOR INTEGRATING ROAD SAFETY INTO NETWORK PLANNING -
Problem identification determined by the design of city plans,
There are a number of possible causes without thorough consideration of road
for the current lack of attention for the safety implications. But even when
safety implications of network planning. network planners are willing to address
One plausible cause is that network road safety as an important precondition
planners do not (fully) realize that their for network design, another major
decisions have structural effects on road

safety. Networks are frequently implicitly

problem presents itself, as there is no
comprehensive knowledge available to



them on what makes a network safe or
unsafe. Little is known about the safety
effects of the different aspects of network
designﬁvhat little knowledge is available
is highly fragmented. Comprehensive
guidance or insight is needed to achieve
‘safety-driven network planning.

In short, the following problems need to
be solved in order to allow road safety to
become an explicit issue in network
planning:
« Network planners must be made aware
“of the importance of considering road
safety in the network planning phase;
- Sufficient information and guidelines on
how to plan a safe network structure
should be made available. This
information should be presented in a
comprehensive, structured manner so
as to guide the designer through the

ADVISORS:

process of "safety-driven network design”;
« The consideration of road safety
aspects of the network design should
be made relatively easy, should not
require too much extra time, and should
not obstruct other city planning concerns.

A tool for Safer Transportation Network
Planning (Safer TNP)

The abovementioned considerations are
incorporated in a design tool called Safer
TNP which SWOV is currently building in
co-operation with the Insurance
Corporation of British Columbia, Canada
(ICBC). In Safer TNP, general information
on safety planning principles is provided
in several audio-visual presentations,
and the need to incorporate explicit
attention for road safety at a very early
planning stage is explained. The Apply
Module of the tool is based on an

an introduction

RECENTLY, THE EUROPEAN UNION (DIRECTORATE GENERAL TRANSPORT AND ENERGY)
GRANTED A 3-YEAR PROJECT CALLED ADVISORS TO A LARGE INTERNATIONAL
GROUP OF ROAD SAFETY RESEARCH INSTITUTES AND REPRESENTATIVES OF THE
AUTOMOTIVE AND TRANSPORT INDUSTRY. THE PROJECT ADVISOR IS SWOV’s

MarioN WIETHOFF.

ADVISORS 15 an acronym for Advanced
Driver assistance and Vehicle control
systems Implementation,
Standardisation, Optimum use of the
Road network and Safety. ADVISORS aims
to develop a methodology for assessing
the impact of different types of Advanced
Driver Assistance Systems (ADAS) that
have been created to facilitate the tasks
of drivers in the growing complexity of
traffic conditions. This assessment is
necessary as ADAS are being fitted to an
ever-larger number of road vehicles while
not much is known about their influence
on safety, efficiency and environmental
performance of the road transport system.

ADVISORS adopts a multidisciplinary,
problem-focussed angle rather than a
technology-driven approach. That is to
say that the project will focus on
instruments that are needed for safety,
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e#fficient use and the environment on
the European road network rather than
on what is technically possible. Since the
final a m of ADVISORS 1s to make the
mplementation of ADAS feasible and
funct itnal, due attention will also be paid
lo the aspects that determine a successfull
‘nt oduction of ADAS, For this reason,
the various relevant stages for a potential
breakthrough of ADAS will be investigated.
The market conditions for ADAS, their
‘mpact on driving behaviour, road safety
and environment, the role of the EU and
of member states in the implementation
of ADAS, public acceptance of ADAS, and
implementation strategies of ADAS will
be studied. On the basis of empirical
studies of relevant aspects for an ADAS
introduction and questionnaire surveys,
a decision scheme will be developed to
enable policy makers to introduce suitable
ADAS successfully.

incorporated GIS, as is shown in the
illustration on the front page. The Apply
Module enables network planners to
make the actual network design .They
are gu ted through the "safety-driven
plann ing process” step by step while
being provided with the relevant, state -
of the-art information in every step.
Planners indicate in which step of the
planning process they are currently
working, and they are then provided with
the required drawing tools in the GIS, and
with guidelines and recommendations
relevant for that specific task (or, as shown,
with the needed input screens). If planners
require further information in addition
to the guidelines and recommendations,
they can refer to the Library Module of
the tool. Users are then automatically
linked to the specific items which are
relevant for the task they are working at .
This Library Module can also be approached
separately for further reading or for
searching particular information.

Safer TNP also evaluates alternative
network designs with regard to the level
of safety (the predicted number of
accidents), which enables users to make
a quantitative comparison of different
network solutions.

As stated earlier, the amount of research
on the relationship between road safety
and network planning or land use planning
is still limited. However, several road
safety research institutes are currently
performing research on these subjects.
Therefore, new research information will
probably become available in the (near)
future. The information in Safer TNP will
be updated regularly.

Planning

At present, two versions of Safer TNP are
being developed, namely a Canadian and
a Dutch version. A consumer release for
both versions of the programme is
planned for June, 2001, It is likely that
more versions will be developed for other
European countries. Since traffic and
road characteristics and planning
strategies can differ widely in various
countries, those other European versions
will have to be tailor made for each
country, in close co operation with local
experts.




Elderly drivers:
A preliminary study

IT IS A WELL-KNOWN FACT THAT MOBILITY IS INCREASINGLY IMPORTANT IN MODERN
LIVES. IT IS EQUALLY WELL-KNOWN THAT THE NUMBER OF ELDERLY PEOPLE WILL
INCREASE DRASTICALLY OVER THE COMING YEARS. SWOV PERFORMED A PRELIMINARY
STUDY IN ORDER TO UNDERSTAND WHETHER ELDERLY DRIVERS CONSTITUTE A
GROUP OF ROAD USERS THAT NEEDS FURTHER ATTENTION IN ROAD SAFETY POLICY
AND RESEARCH. THIS RESEARCH SHOULD INDICATE WHETHER SPECIAL MEASURES
COULD BE TAKEN TO ACHIEVE PROLONGED SAFE MOBILITY FOR ELDERLY DRIVERS.

1996 1998

The proje @ th Awed that elderly drivers
will become an important g roup of road
users h the future, that there are measures
which @n be taken to enhance their
road Sfety, and that further research is
necessary bef e all measures can be
implemented. The research consisted of
three parts: an accident analysis, prognoses
of the share of elderly drivers (65 years
and older) in the total number of seriously
injured drivers, and an inventory of
potential measures for reducing the future
travelled death rate of elderly drivers. The
conclusions of each part are yielded below.

Seriously injured drivers by age group
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Accident analysis

In this first part of the project, the number

of casualt ks, the accident r 5k and the

involvement in accidents of the eld &ly
was compared with the situation in other
age groups. The results of these analyses
yielded the following conclusions:

+ The travelled fatality rate is highest for
drivers over the age of 75.

- The travelled casualty rate is highest
for 18 to 24 year old drivers. Drivers
over the age of 75 take second place.

« The high travelled fatality rate of drivers
over 75 is determined by a high degree

of vulnerability to a greater extent than
in other age groups. The high travelled
death rate of 18 to 24 year old drivers,
on the other hand, is to a greater extent
determined by a higher accident
involvement rate. Therefore, elderly
drivers, as compared to other drivers,
will benefit most from an improvement
of secondary safety: reducing the injury
once an accident has taken place.

A reduction in the number of accidents
of elderly drivers (primary safety) can
be achieved by designing measures
which are aimed at avoiding the accident
types caused by elderly drivers, such as
right-of-way accidents, accidents as a
result of not allowing another road
user to pass, and accidents caused by
left turns at intersections.

Prognosis

A prognosis was made to estimate the
share of elderly dr vers in the total number
of ser busly injured (hospitalized and
k'lied) drivers This prognosis, based on
data on the trends of risks, mobility and
the percentage of driving licenses,

ind tated that the share of elderly drivers
w Il herease from 1.8 % (2000) t0 14.3%
'n 2010 -Another estimation procedure
that 1s mere | based on the increase of
the elderly population, predicts that the
share of the elderly will be 12.9% in 2010.
Since this last estimation does not take
into account the expected increase in
mobility and driving license rate, it was
taken as a lower limit. When applying
this estimation procedure to the years
2020 and 2030, the share of elderly
drivers in the total number of seriously

injured drivers can be expected to increase
t015.7% in 2020 and 18.4% in 2030. This
makes elderly drivers an important group
of road users that should be taken into
consideration in research and in policy
making. This is especially true since they
will have outnumbered the share of

20 to 24 year old drivers in 2030.

Inventory of Measures

A number of measures that might reduce

the future travelled death rate of elderly

drivers was discussed in the third part of
the project. These measures included
assessment procedures for identifying
the most important risk groups, and
ways of supporting drivers, such as
sustainable safe adjustments of the traffic
environment, telematics, education and
training. The project report included
research proposals for measures that
require further research. SWOV will focus
on two of these proposals, namely:

- To investigate the effects of the traffic
environment on the behaviour of road
users, and the extent to which a
sustainable safe traffic environment
connects with the strengths and
weaknesses of elderly road users.

+ To investigate the extent to which
telematics can contribute pos tively to
the harmony between the traff'c

environment and elder y road users.
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Road safety policy:

also within a European context
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IN PAST YEARS, MUCH HAS BEEN ACCOMPLISHED BY THE EUROPEAN COMMISSION
(EC) WITH RESPECT TO IMPROVEMENTS TO ROAD SAFETY. THE EC HAS CONCERNED
ITSELF WITH VEHICLE REQUIREMENTS, WITH THE REQUIREMENTS MADE OF
PROFESSIONAL DRIVERS, WITH WAYS TO INFLUENCE ROAD USER BEHAVIOUR AND
RAISE PUBLIC AWARENESS OF ROAD SAFETY, AND WITH GATHERING AND
DISSEMINATING INFORMATION. THE PROGRESS REPORT PUBLISHED BY THE EC

IN MARCH 2000 DESCRIBES THE PAST DEVELOPMENTS IN ROAD SAFETY THAT THE
EC HAS MADE. THE EC COMMUNICATION DESCRIBES BOTH THE PROGRESS OF THE
PROPOSED EUROPEAN ROAD SAFETY POLICY AND MEASURES WHICH SHOULD
RECEIVE PRIORITY IN THE UPCOMING PERIOD. THE MOST IMPORTANT POINTS IN
THIS POLICY ARE LISTED IN THE BOXES, WHILE A SUCCESSFUL CRASHWORTHINESS-
TESTING PROGRAMME IS USED AS AN EXAMPLE IN THE TEXT TO EXPLAIN THE
CURRENT STATE OF AFFAIRS.

The developments described in the making based on cost effectiveness

progress report are in line with the plans studies by all responsible parties, from
the EC made several years ago in regard the European to the local level. The
to improving road safety in Europe. estimate of 1 million euros for each
These policy lines, as delineated in the fatality (this figure also including other
Action Programme of 1997-2001, are also injuries and material damage) is an
noted in the progress report. A crucial underestimate of the actual costs and
part of this Action Programme was the thus indicates a lower limit. The EC also
‘one million euro test”: each measure proposed to develop mechanisms that
that prevented a fatality and that cost allow decision-makers and those who
less than 1 million euros would have to pay for road safety measures to become
be adopted. In this Action Programme, more aware of the impact of those
the EC emphasized the enormous costs measures. When the effects of road

of road safety and propagated decision- safety investments are clearly visible to
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the 'nvestors, they will be more willing
to make new future nvestments

Finally, the EC advocated that all decisions
oncerning infrastructure are considered
w th regard to their consequences for
road safety

The progress report discusses several
measures that are proposed to be
mplemented wth'n a European context
An example of this 15the EuroNCAP
project: the European New Car Assessment
Programme. As part of this project,
crashworthiness tests using new cars
are made in which the consequences of
frontal and side impacts are examined
not only for the occupants but also for
crash opponents, and especially for
participants in slow traffic. By thoroughly
informing consumers about the safety
of cars, the market could be influenced.
In the Netherlands, the Ministry of
Transport, Public Works and Water
Management, the Royal Dutch Touring
Organization ANWB, the Consumenten-
bond (the Dutch consumer union}and
TNO (the Netherlands Organization for
Applied Scientific Research) are
co-operating to make the results of the
tests available. Based on sales figures
for certain cars that performed
exceptionally well in the tests, the
progress repart asserts that it is possible
to ascertain that EuroNCAP's methods
are working. The project is partially
funded by the European Union [EU).

The progress report also indicates
which measures should receive priority
within European road safety policy in
coming years. In setting these priorities,
the concerned representatives from all
members states, as well as certain
non-governmental experts, addressed




the question of which topics would offer
the best opportunities for improving
road safety wthin the European context
in the coming years. Three priority
categories were defined :‘top priority’
and ‘high priority’, both of which would
be implemented best at the European
level, and ‘high priority’ that would be
supported by the EU but which would
have to be implemented by the member
states. As part of its involvement, the EC

alsowants to support national policy by
means such as organizing the exchange
of information. '

Continuing the EuroNCAP project is one
of the _top-pt_in"rities?n which more
attention is being devoted to pedestrians

-and cyclists involved in collisions with
passenger cars. Another top priority is
establishing a European road safety
information system, the idea behind this
being that there is a great deal of useful
information within Europe that is not

‘yet easily accessible.

A computerized system could make key
data and knowledge gleaned from

-research available to everyone at their

own work location. Research into the
feasibility of such a system was
previously conducted under the leadership
of the SWOV Institute for Road Safety
Research (R-gg22). The research report
was discussed in Research Activities 12,
October 1999. This study could become
the basis for further planning .Other
examples of realized European policy

‘and important measures discussed in

the communication are described briefly
in separate boxes of text.

The cammun’cation from the ECthu s
shows that road safety is increasi ngly
becoming a common European goal.
Road safety can only be achieved if
authonities on all levels (national, loca |,
reg bnal and Eur cpean) commit
themselves to it -

Measures labelled as ‘top priority’

These measures should be implemented at the

European level and should therefore receve

the mo % attention. Topics included here are:

* Continuing the EuroNCAP project in which
more attention is being devoted to
pedestrians and cyclists involved in collisions
with passenger cars -

- Means of protection. This topic intended te
include information campaigns and
legyslation.

- A European road traffic safety information
system (see text)

Measures labelled as ‘high priority’

The memorandum recommended that these

important measures also be implemented at

the European level:

- Speed management, including having this
accomplished by such means as speed-limiting
devices on vehicles between 3.5 and 12 tons -
A European radio channel for traffic
information that should encourage a better
detection of incidents and a better
management of lending assistance in
emergencies.

Control of the use of alcohol, drugs and
medicines.

Drawing up additional requirements in regard
to the driving aptitude of drivers of m ctor
vehicles.

Introducing daytime runn'ng lights (DRL). As
based on studie §one of which was made by
the SWOV Institute for Road Safety Research,
most of the member states believe that DRL
shou U be introduced, but certain member
state shave requested additional research
into its cost effectivene s .

Euro'féan measures at the nationa llevel
The communication also discusses measures wit h

a high priority that the EC wishes to encourag ®

but which will have to be implemented by th €

member states themselves. The EC wishes to
support national policy in regard to these point
by such means as organizing the exchange of
information. These measures include:

* Attempt'hg to have advertising take into more
cons Heration possible effects in regard to road
safety and to promote road safety in particular-

- Ensuring that the best possible assistance
be provided to seriously injured casualties.
The trauma helicopter being used in the
Netherlands is a good example of this .

- Designing road layout In such a way as to
minimize the occurrence of accidents and
their consequences.
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Special vehicles
on public roads?

IN RECENT YEARS, INCREASING NUMBERS OF SPECIAL VEHICLES HAVE BEEN
APPEARING ON EUROPEAN ROADS, EXAMPLES ARE OPEN, LIGHTWEIGHT THREE-
OR FOUR-WHEELED VEHICLES SUCH AS THE QUAD, TRIKE AND FUN TECH. IF A NEW
VEHICLE TYPE IS GRANTED TYPE APPROVAL IN ONE OF THE EU MEMBER STATES,
THE OTHER MEMBER STATES ARE OBLIGED TO ALLOW THIS TYPE ON PUBLIC ROADS.
THE INDIVIDUAL MEMBER STATES MAY, HOWEVER, ESTABLISH THEIR OWN RULES

OF BEHAVIOUR FOR THE USERS.

A SWOV research report forthe Ministry
of Transport, Public Works and Water
Management (R-2000 g) contains
recommendations for further national
(Dutch) regulation of special vehicles.
The report considers, inter alia, the
above-mentioned quad, trike and Fun-tech,
for which type approvals have already
been awarded. The Netherlands are thus
obliged to allow these types of vehicles
on public roads. The question presents
itself, however, as to where they should
be allowed to ride and what safety devices
could be made compulsory. Overall, the
question presents itself as to whether

"Europe” should indeed allow such vehicles,

The quad, trike and Fun-tech are
recreational vehicles which allow a sporty
driving style. The quad and trike can be
categorized as three-wheeled motor
vehicles, the Fun-tech so cc version as a
moped. In the report it is concluded that
the trike, which has a track similar to
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vehicles, such a measure would offer
only a limited degree of safety. When
such a vehicle turns over, there is a large
chance that the driver will end up
underneath it. A helmet then affords
insufficient protection. In addition, a
helmet will offer very little protection in
the event of a collision w'th a car or a
heavy goods vehicle Reasonable protection
is prov ted only if a secure roll bar is
fitted and a seat belt is worn Compulsory
wearing of helmets s, however, one of
few measures that can be taken with these

that of a car, 1s the only ore of the three
vehicle typesthat gveSthe impress on
of being relatively safe -The quad 15
considerably less stab e in curves and
when driven at high Speed. It would seem
obvious to prohibit the S types of vehides
on motorways and trunk foads Rules of
behaviour such as those for mopeds
should apply for the Fun tech socc version

Alkhough it seems logi@!to makewearng

of h&imets compulsory for all of these

veh idesto provide some form of injury

prevention. After all, new requirements
cannct be specified for vehicles that are
already on the market. Compulsory
wearing of helmets coud possibly deter
people from buying and using these
types of three- and four wheelers.

The fundamental quest ion that should
be asked is how to prevent such open
vehicles from arrving on the road in the
future. Of course, some of them ook
attractive, and driving them can be
pleasurable in good weather.But for the
SWOV, the question remainswhether
the (European) authorities should pay
attention to such aspects when there are
clear disadvantages 'n terms of road safety.
Preferably, granting of type approvals
should be made more d ifficult.One
possibility for realzing this is by including
extra safety requirements 'n the European
framework directives for vehicles of this
kind. Such requirements should relate
to,inter alia, vehicle stab ity and specific
requirements for prevention of injury to
the drvers.




* still one the countries in Europe with the
highest level of road safety, but it might

lose ts leading position. SWOV has.
ascertained this on the basis of
develt:pments at home and abroad -
‘Solid plans for road safety, along with
quamitative targets, are thus certainly
not an unnecessary luxury.

Tineke Netelenbos, the Minister of
Transport, Public Works and Water

‘Management, recently mentioned a

‘number of road safety measures that
are to be found in the NVVP draft. For
large part, these measures fit within the
vision of-'sustainably's_afe'trafﬂc. the first
phase of which has virtually been

The SWOV works on estimations of the

effects of thelntmded measures. These
estimations relate to the possible reduction
in the number of fatalities and casualties
‘and to costs/effectiveness. The estimates

should show whether the measures are
achievable and sufficient for achievement
of the quantitative targets for road safety
by 2010.

Publications

Most SWOV reports are written in Dutch
but include an English summary Below
is a selection of reports that have recently
been published by SWOV Reports can be
obtained by completing the SWOV order
form that can either be found on the
website, or that can be sent at request
by Patrick Rugebregt of the Department
of Information and Communication
(Patrick.Rugebregt@swov nl). The price
of each report (in Dutch guilders) is
mentioned in the following list, as well
as the language in which the report is
written. Reports can be paid by credit
card. For bank transfers, we charge an
extra Dfl 15,- per transfer. After SWOV
has received your payment, the reports
w'll be sent to you by mail.

Road safety consequences of new,
special vehicle types.

C.C. Schoon & H. Hendriksen R- 00g.
70pp. DAl 25, -(in Dutch)

Road Safety Audit, tools, procedures and
experiences:

A literature review and recommendations
Research in the framework of th e
European research project SA fE STAR,
Workpackage 8 R.van der Kooi (ed).

D 99 .55 pp Dfl 22 50 (in English) -

Road safety: from research to realisation
An overview of recommendations from
recent SWOV reports that have not yet
been prepared or resear thed, but that
are still relevant .D 2000 2 17 pp Dfl 15
{in Dutch)

Transforming ‘traditional’ urban main
roads into sustainably safe roads
Contribution to the Second hternational
Symposium on Highway Geometric
Design, 14 16 June 2000, Mainz .Germany-
A. Dijkstra. D-2000-4. 23 pp. Dfl 1750

(in English).
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Vehicle compatibility in car-to-car collisions

Literature review in the framework of the EUropean research
project "Improvement of crash compatibility between cars",
Workpackage 1.J.van der Sluis. D 2000 4. 39 pp. Dfl. 20,-

(in English).

Advice on practical testing of long and heavy vehicles

A further study of the road safety consequences of long lorry
combinations up to 25,25 meters. C.C.Schoon. R-9g9-6. 35 pp.
Dfl. 20,- (in Dutch).

The effect model of ‘Sustainably Safe’

Results of consulting prospective users, and a pr cposition for
the development of a model. LG .Braimaister & J.A.G. Mulder.
R-99-37. 24+19 pp. Dfl. 22,50(in Dutch )

The TRIANGLE safety barrier at the Hg-level

Development of a new safety barrier at the Hg-l &vel using the
VEDYAC simulation program.).van d erSluis. R-20 Co-11, 78 pp.
Dfl. 58,- (in Dutch).

Loading tests on anchor bolts in asphalt

Tensile and shearing tests on three types of anchor bolt sfor
Hg-level barriers. W.H.M. Pol .R 2000 7.72 pages. Dfl .34 .-

(in Dutch).

The effect of vehicle mass,vehicle type and collision type on
the seriousness of injury
Analysis of accident and vehicle data during the period 1996 -

1997. LT.B-van Kampen.R-2 0Co-10. 48 pp. Dfl. 22,50, - (in Dutch).

Safety aspects of traffic facilities in urban areas
A. Dijkstra. R-2000-5. 31 pp. Dfl. 20-.

The effect model of ‘Sustalnably Safe’

Results of consulting prospective sers, and a propo stion for
the development of a model. LG. Braimai ter & J AG -Mulder.
R-99-37.43 pp. Dfl. 20,- (in Dutch).

The availability of traffic education in the first 2 or 3 years of

secondary school.
PB.M. Levelt. R-9g9-35. 133 pp. DIf. 4 O- (in Dut th) .-
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