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n 1971 a resolution of the Swedish Parlia
ment set up a new National Road and

Traf c Research Institute (Statens våg- och
tra kinstitut, VTI). This was formed partly
from the former National Road Research
Institute (Statens våginstitut), and partly
from the research and development activities

of the National Council on Road Safety
ResearCh (Statens trafikaäkerhetsråd). In
addition, research into road user behaviour

was assigned to the new institute.
The aim of the new institute is to create

opportunities for co ordinated research and
development into road design, building and
maintenance, vehicle engineering, traf c
engineering, medical aspects and road user
behaviour. It is especially emphasised that
with regard to safety problems, behavioural
factors ought to be considered in close con-

nection with technical developments.
Developments in Sweden have therefore

been the same as in many other countries.
The activities of research and development
were originally closely concerned with- basic
road construction problems. Later the eld
of activity was expanded to include the
planning process and traf c engineering. In
order to get co-ordinated research on the
whole eld of road and traf c activities it is
felt today that the problems of accident
kinematics, human tolerance to dynamic
impacts, vehicle design affecting these,
effects of alcohol and drugs, and road user
behaviour, also require attention. These
were the reasons for the establishment of the

VTI during 1971.
According to the intentions expressed by

Parliament its activity is to a great extent
directed towards applied research. The pur-
pose is to obtain a basis for regulations,
speci cations and manuals worked out by
Government departments and other road

and tra ic authorities.
The institute is responsible to the Govern-

ment (Ministry of Communication), but is
quite independent. Therefore it is on the
same level as other civil service authorities,
within the sector of road and traf c, such as
the National Road Administration and the
National Road Safety Of ce.

Organisation

The organisation is shown in Figure 1. The
resources are collected in four divisions as
follows:
Road Division: earthworks, foundation,
geology, pavement engineering and road
materials on the whole all sciences con-
cerned with construction and maintenance

problems.
Road User and Vehicle Division: road user
behaviour, medical aspects and vehicle en-
gineering.
Traf c Division: traf c engineering, accident
analysis, tra ic economics and traf c simu-
lation.
Administrative andDivision: personnel

nancial questions, information, documen
tation and technical services (a mechanical
construction of ce with workshop is in-

cluded). _
The total staff amounts to about 160

persons. For special projects experts are
occasionally engaged.
Within the basic organisation the activities

are carried out by project groups (Figure 1).
These groups are composed with regard to
the requirements called for by various pro-
jects and are dissolved as projects are

completed, and further groups established
when new projects are launched. The basic
idea is that more and more problems tend to
be of an interdisciplinary character and
require the participation of competent per-
sons from different elds of science, both-

within and outside VTI.

Interested parties

Three categories of institutions and organis-
ations are interested in utilising the work of
the institute, namely,

1. the Government and Ministries who
require the collection of basic material for
the formulation of traf c policy (including
safety policy) and the speci cation of its

goals,

2. certain administrative authority boards
who draft programmes to attain pre-

determined goals (eg the National Road
Administration, the National Safety Of

ce and the National Environment

Protection Board), and also local auth-
orities and private industrial organis-
ations,

3. contractors, transportation organizations
and similar bodies who are concerned
with technical matters in the practical

eld of road transportation and construc
tion.

Financing

The activity is mostly nanced through
commissions from the above-mentioned
organisations on a customer contractor

basis. In addition, the institute receives a

grant-in-aid direct from the Ministry of

Communications. The aim of the latter
contribution is to enable the institute to

carry on activities in order to acquire and
maintain scienti c know-how . The grant-
in aid is also aimed at nancing inter-
national co operation and the provision of

documentation and information.
The total expenditure for the scal year of

1974 is about 15.5 million Sw Cr (about

J£1.5m). Sixty per cent of this sum is re-
ceived from commissions as described above,
and the rest as a contribution from the

Ministry of Communications.

Facilities

At present the VTI has somewhat old-
fashioned buildings on four different sites in

Stockholm. According to a regional political

Figure 1 : Organisation of the Swedish National Road and Traffic Research Institute.
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decision made by Parliament, several large
sections of the Public Administration are to
be decentralized to different parts of Sweden.
In accordance with this decision the institute
is to be moved to Linköping in 1975. New
buildings and laboratories are now being
erected in this town situated on the E4

highway about 200 km south of Stockholm.

Research programmes

Research and development are organised into

ve programmes for 1974, as follows:

percentage

i Road transport planning

ii Road construction and

maintenance 44

iii Vehicle 17

iv" Road user 9

v Traf c ow and accidents 26

The comparatively smalllshare within the

programmes of Road transport planning and
Road user is because these were not covered
by any of the organisations that constituted
the new institute at the establishment in

1971. The activities within these programmes
are therefore under initial development.
Naturally it is neither intended nor possible

to give a complete description of all the

activities within the framework of a short
presentation like'this. It may however be of
interest to mention the aims of the pro-
grammes and by some examples illustrate

the kind of projects that are being carried

out at present.

Road Transport Planning

The aim of the programme is:

to explain the connection between transport
planning and other community planning,

to elucidate the effect of different transport

systems,

to study problems concerning forecasts and

transport economies.

Describing the quality of rural roads

The National Road Administration has
started a research project in order to produce
a new method for describing the quality of
rural roads. Older methods generally used a
rating system. The new method is intended

to describe in a more direct way the quality
aspects of importance to the authorities and
the road users. The quality will be described
in terms of traffic speed, safety and the
bearing capacity of the road. The institute
takes part in the project by working out
models predicting average journey time and
the number of traf c accidents for the
different road sections. Special efforts are
made to consider the effects of free sight

distance, proportion of lorries and the
amount of oncoming traf c. The aim of the
accident model is to predict the expected
number of traf c accidents for a road section
as a function of road width, vertical and
horizontal alignment, speed limit and

traffic ow.
The project will be nished during 1975

and includes a pilot study. By this study
made on a sample of existing roads the new
method will be tested in relation to different
administrative problems and practices.

Road construction and maintenance

The aim of the programme is:

RN 
Figure: 2 Insulation boards being laid direct on the old surface. Left: Before granular layer and

wearing courses are laid. Right: After wearing course laid.

to clarify how natural conditions affect the
construction of roads,

to produce information to enable decisions

to be taken on suitable site investigations
for the planning and construction of roads,

to produce information on which to base

speci cations concerning the design and the
construction of roads,

to investigate the methods which are to be
followed for the operation and maintenance
of the road network.

Frost insulation

The frost problem has always held a promi-
nent place in Swedish road research. During

the last few years considerable attention has
been drawn to the use of different inSulation
materials. Polystyrene foam has been used
for some years in. test roads at Edsvalla, in

the west of Sweden. The rst of these roads
was built in 1966. Two main types of poly-
styrene foam were examined. One of them is
made of beads ( bead foam ); the other is
built up of small cells with no inter-connec
tion, and is manufactured by extruding.
Besides the test roads laboratory investi-
gations have also been performed. It has
turned out that the extruded type is an
e icient and reliable material for insulation.
Practical tests are being carried out on an

ordinary road in the north of Sweden to
study how the repair of a frost damaged
road can be effected by insulating it with
extruded polystyrene foam. At one section,
in order to avoid excavation, the boards
(60 mm thick) are placed direct on the old
road surface and covered with 450 mm of
gravel, on which is laid a 50 mm wearing

course (Figure 2). At another section the
boards are built in at a depth of 500 mm.
The test is still in progress.

Equipment for measuring frost susceptibility

There have been major achievements in
developing new methods for site investi
gations. Engineers are well aware of the
practical technical and economic problems
which may arise if the facts basic to the
design should turn out to be incorrect. One

example of activity in this eld is the develop-
ment of equipment which tests the frost
susceptibility of the soils. The aim is to nd
those properties in soils which are closely

associated with frost susceptibility, and
therefore may be regarded as frost suscepti-
bility criteria.

Cross pro lometer

Well-equipped measuring instruments are
important, even when changes have to be
continuously followed in different elements
of roads in use. One example of activity in
this eld is the towed cross pro lometer,
which has been designed and built to measure
rut depth due to permanent de ection and

studded tyre wear (Figure 3).
The instrument is capable of tracing road

pro les up to 5 min width. The scanning

mechanism of the instrument is composed of
a folding arm system which carries a measur-
ing wheel across the road along a straight
line. At 17.1 mm intervals across the road
the height of the wheel above an artificial
zero level is punched, the zero level being
determined by the position and orientation
of the pro lometer, which is crudely levelled

by means of level indicators. To establish
the position and orientation of the zero level,

the measuring wheel is made to run across
reference nails, one at each terminal point of
the pro le. The vertical co-ordinates are

Figure 3: Cross profilometer.

 



measured electrically by a digital voltmeter,
the output of which is fed into a data trans
mission unit and punched on a paper tape.
The tapes are fed into a large computer and
evaluated by a basic Fortran program,'en-
abling the computer to calculate the rut

depths and other basic parameters of the
pro le. If necessary the program makes the

computer plot the pro le on the line printer.
The total time of pro ling is a few minutes,
including positioning of the pro lometer.
The pro lometer has been in routine opera-

tion since 1971.

The studded tyre problem

Climate conditions vary considerably be
tween the north and south of Sweden. The
percentages of passenger cars now using
studded tyres can be estimated as 25 50%
in the south, and 50 95% in the north.
Since the mid-sixties much attention has

been given to the considerable damage
caused to pavements by studded tyres. The
wear due to studs of different types, and the
in uence of different pavement design factors
on this wear, have been studied since 1966 in

a traf c simulator (Figure 4). Since 1969 the
amount of wear has also been accurately

measured on some test roads.

So far research has mainly been concen-
trated on the development of surfacings
which stand up better to wear by studs.
However, during the last few years the value
of the studs has been very much discussed.
Today the authorities consider it to be an
open question whether the use of studded
tyres is justi ed. The road damage becomes
more and more evident (Figure 5) and no one
is able to answer whether safety increases in
proportion to the increasing costs of main-
tenance. Because of this, it was felt important
to start a comprehensive research project to
examine these complex problems in all re-
spects. This project started in 1972, and is
administered by a special committee made
up of representatives of different interested

Figure 5: Studded tyre damage in central Sweden.
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parties among others the National Road
Administration, the National Road Safety

Of ce, the studded tyre industry and the
branch organisation of the insurance com
panies.

The project s task is to study the effect of
the studs in relation to driving behaviour,
road damage, maintenance and environment.
The project consists of the following

subprojects :

1 Studded tyres/ traf c safety interaction

accidents

methods of driving

friction

slush

uneven carriageways

2 Studded tyres/manoeuvrability interaction
manoeuvrability

journey times

3 Studded tyres/road interaction

wear

maintenance
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Figure 4: Traffic simulator, diameter 5-0 m, speed 35 km/h.

4 Studded tyres/immediate environment inter-
action

creation of dirty conditions around the road

5 Stud and tyre engineering

technical development

Most of the investigations are being carried
out by the VTI and the University of
Uppsala. It is expected that the entire project
will be completed during 1975.

New regulations for studded tyres

The last stage of the above-mentioned pro-
ject consists of a study of the cost-bene t (in
quantitative or non quantitative terms) for
the community. Since this evaluation is
expected to take a considerable time the VTI
has meanwhile carried out a survey of results
of international research concerning the
technical design of studs. As a result it has
been decided to introduce regulations, from
the winter of 1973-1974, concerning the

most important details such as the number
of studs per wheel, and the weight and pro
trusion of the stud. Also, for example, if
studded tyres are used on a passenger car or
on a truck/bus over 3500 kg, all wheels must
be equipped with studded tyres: a trailer
with brakes must be tted with studded tyres
if drawn by a car with studs: they are per-

mitted only from October 1 to April 30.

Environmental problems

In road and traffic planning more and more
consideration is being shown for environ-
mental problems, including such aspects as
noise and air pollution, arising when high-
ways pass through urban areas. In the last
few years there have been very emotional
discussions about this situation, and also

when new roads have been planned in
undisturbed surroundings. Very often these
discussions have been ill-informed for lack
of relevant facts. During 1973 the VTI, at
the request of the National Environment
Protection Board, started a new project with
the object of trying to quantify the effects of
roads on the environment, principally
changes in the ora, fauna and water con-
ditions, and the contamination of the soil and
water. About ten existing roads have been
chosen for survey. The examination is also
to be made in terrain where a completely
new road will be built. In that way the aim
is to give evidence of conditions in un
disturbed nature and afterwards to be able to
follow the changes during construction, and

later when the road is open to traf c.
The project constitutes an example of the

interdisciplinary research that becomes more



and more usual in our modern society. An
institute dealing with road and traffic re-
search naturally does not have all the neces-
sary experts for a project like this. Therefore
a research team has been established in
co-operation with the universities of Stock-
holm and Lund, thus having the experts
needed on botany, zoology and climatology.

Vehicles

The aim of the programme is:

to elucidate the performance of the vehicle
and its components under various conditions,

to develop methods for the study and assess

ment of the components and the system as
well as the interaction between the vehicle

and the road including the equipment,

to produce basic data for regulations con-
cerning design, equipment and performance

of vehicles.

As appears from above the work is in
tended to show whether it is reasonable, both
technically and economically, to introduce
new regulations. Because of this much of the

work is carried out under contract with the
National Road Safety Office. Fortunately a
spin off can often be obtained which some-
times is of interest to the industrial sector.
An example of this is the development of an

anti-locking brake system.
Quite a lot of resources are allocated to the

development of a driving-simulator. The
former National Road Research Institute
had already started this work. The use of
driving simulation has been further accen-
tuated within the scope of the eld of the
new institute, as many inter-disciplinary
projects are planned in consequence of the

aim expressed by the Parliament.

Heavy and long vehicle combinations

In Europe Sweden is the only country which
permits vehicle combinations of 24 m in
length. This has had the effect that a lot of
the investigation work, to produce facts for
regulations, has been directed towards heavy

and long vehicles. At the request of the
Ministry of Communication the dynamic

stability of different heavy vehicle combina-
tions has been studied, eg tractor and semi

trailer, tractor and full trailer, and tractor
with both semi-trailer and full trailer. Simple
control measures to avoid acCidents and to
reduce roll-over incidents have been recom

mended as a result of this work.
Another project at present at the planning

stage is intended to deal with the roll over
tendency caused by surges in tank vehicles.
This is considered a serious problem in

Sweden today because of the risks of damage
to the immediate environment caused by this

type of accident.

Road user

To ensure effective road safety activities it is

necessary to study the relationships between
traf c safety and various conditions pertain-
ing to the road, the vehicle and the road user.

It is particularly important to pay more
attention to behavioural factors as related to
the qualities of the road and the vehicle.
In this programme the institute intends to

study road safety problems as the limiting

factor in the design of traf c systems.

The aim of the programme is:

to elucidate the performance characteristics
and behaviour of man in various road user

conditions and roles, and the interaction
with the traf c environment and its com
ponents,

to develop methods for the study and assess-
ment of road user performance and behav
iour under various conditions,

to study how vehicles and traffic environ
ment are to be designed with regard to the
performance capacity of man,

to produce the basis and develop guidelines
for the design of measures in order to in-

crease the capacity of the road user to cope
with traf c demands.

For the moment the activities are concen-

trated on a survey to identify relevant
problem areas. At the present stage the
institute has assigned a high priority to
problems concerning:

mutual driver and vehicle adaption, eg re-
straint systems such as seat-belts, rear-facing

seats, children s safety seats, etc,

information processes in the man-environ

ment system,

driver education and training, eg a study into
how to influence drivers to undergo further
driver training, a study to define the objec-

tives of training children in compulsory

school as pedestrians, cyclists, and moped
riders,

enforcement and surveillance systems.

During the spring of 1974 a number of

reports will be published regarding these
projects.

Traffic ow and accidents

The aims of this programme are:

to design models describing the character-
istics of traf c ow such as speed, frequency
of overtaking, traf c delay and length of
queues,

to design models which make it possible to

estimate the number of accidents, given some
characteristics of the traf c and road,

to analyse traf c accidents in order to get a

basis for future research concerning safety,

to estimate the effect on traf c safety and
capacity, of different measures of road and
traf c design.

Figure 6: Reduction in percentage of

accidents on road sections where the speed

limit was reduced fram 90 to 70 km/h.

Models describing the trafic process

A project in progress deals with the problem
of developing a model describing the tra ic
process on two lane rural roads with the
aid of Monte Carlo simulation in a digital
computer. The aim of the project is to

describe how the traf c is distributed over a
road section with respect to variables such
as traf c ow, the road user population,
traf c regulations, geometrical design and
the physical conditions of the road.

Speed-accident studies

On June 1, 1971, a general speed limit of

70 km/h (44 mile/h) was introduced in
Sweden on all roads outside built-up areas,
with the exception of roads of high standard
for which the speed limit was set at 90 or
110 km/h (56 or 68 mile/h), depending on the

road width and the average daily tra ic. The
institute has studied the effect of this 70 km/h
limit on both accidents and speeds for the
period June 1, 1971, to May 31, 1972.
The total number of accidents was reduced

by l8%. The effect on severe accidents was
stronger than for slight accidents, which
previous studies also had shown (Figure 6).
On roads for which the speed limit of 90
km/h remained unchanged the number of
accidents increased.
The reduction in the number of accidents

was larger for national main roads (21%)
than for county main roads (10%). The

number of personal-injury accidents on
national main roads had also been signi -
cantly reduced.

Documentation and information

The VTI is the Swedish centre within the
International Road Research Documentation

Scheme (IRRD). The institute is scanning
the Swedish journals continuously and a
number of accession lists and lists of pub
lished reports. Once a year a survey of
Swedish research projects is carried out.

Conclusion

It can be seen that Sweden is pursuing
energetically the systematic study of all ele-

ments of road design and traffic safety, with
the overall objective of nding practical

solutions to real problems.
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