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SECTION 4. TECHNICAL SESSIONS

European Review of Heavy Goods Vehicle Safety

I. Neilson

on behalf of the Ad-hoc

Group of the European Experimental
Vehicles Committee

United Kingdom

Preface
The Committee of EEVC (European Experimental
Vehicles Committee) decided at their 1984 policy

meeting that an informal Working Group on Heavy
Goods Vehicles be set up to consider the road
accident situation in Europe for these vehicles. It
should also report upon the progress being made to
improve the accident avoidance capability of such
vehicles, the protection that would be provided for the
crew and the protection that might be possible for
other road users involved in accidents with Heavy
Goods Vehicles. This informal Working Group did
not start work until 1986. It was requested by the
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main EEVC committee in 1986 that it report in time
to present papers to the OECD Symposium on this
subject in April 1987 in Montreal, Canada and to the
11th ESV Conference in May 1987 in Washington,
D.C., U.S.A. The former objective has not been met,
but the present report in preliminary form and with-
out the final approval of the main EEVC committee is
now presented.

The informal group consisted of:

Mr Pullwitt, BASt, FR Germany

Mr Cesari, INRETS, France

Mr Fline, INRETS, France

Prof. Strandberg, VTI, Sweden

Mr Tromp, SWOV, Netherlands

Mr Riley, TRRL, UK

Mr Neilson, TRRL, UK (Chairman)
Introduction

In several parts of the world there has been
increasing concern about the contribution that Heavy
Goods Vehicles, and similar vehicles designed for
special purposes, are making to the overall road
accident situation. The present study shows that
generally speaking the situation in Europe is some-
what improving for a complicated set of interrelated
reasons. This report is intended to review the situation
and to discuss engineering means by which the design
of these vehicles can be further improved. This is a
continuing and important objective because in some
countries there has been a widespread fear of these
large road vehicles and the accidents and injuries that
they can cause. This has been hindering the develop-
ment of road transport and has been leading to
restrictions on the operation of such vehicles in some
places.

Any discussion of heavy commercial vehicles should
start with some definitions about which vehicles are
included and how the sizes are divided up. The
present study is concerned with Heavy Goods Vehicles
and this excludes light goods vehicles, bus and
coaches and miscellaneous large vehicles which do not
carry goods. The point of division between light and
heavy is not the same in different countries in Europe
and varies between about 3.5 and 7.5 tonnes Gross
Vehicle Weight. Taking the lower limit, HGVs are
about 3% of the vehicle population, but they may
cover 8% of the distance. Other large and specialist
vehicles which do not carry goods are an addition to
the number of vehicles, but they appear to have a
much lower involvement rate in accidents presumably
because these vehicles cover much shorter distances
each year. The following section gives an indication of
the part that Heavy Goods Vehicles play in the overall
road accident pattern in one country. It is mostly
based on the accident statistics for Great Britain.
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The Accident Situation in General
Terms

The Heavy Goods Vehicle fleet”in Europe may be
made up of about 60% two axle rigid trucks, 10%
rigid trucks with more than two axles and 30%
articulated or full trailer vehicles. The traffic and
distance travelled by these vehicles has been increasing
slowly during the past ten years with the rather
variable economic situation and the increase may be
only about I5% over that period. However in some
countries their involvement rate in accidents per
distance covered has dropped by almost a third and
the fatal injury rate for their drivers by a larger
amount (possibly this has almost halved). These
reductions are additional to the rather similar large
reductions which occurred in the previous ten year
period up to about 1975.

Almost all casualties in accidents involving HGVs
are to other road users rather than to the drivers and
passengers in them. These casualties are mostly di-
vided between car occupants, riders of two wheelers
and pedestrians with the HGV occupants accounting
for only about a tenth of the total. The implications
of this situation are discussed later on in some detail.
For example, it has been noted that a proportionally
large number of fatal pedestrian casualties occur in
accidents involving articulated vehicles. Presumably it
is the sides of these vehicles which cause additional
fatal injuries.

Most HGV accidents leading to fatal injuries to
their occupants occur away from built-up areas but
for those injuring other road users perhaps a third
occur in built-up areas. It is noteworthy that most
fatal accidents outside built-up areas occur on the
main roads, whereas in built-up areas there are a
surprisingly large number on minor roads. It is the
larger vehicles within the HGV category which have
many of their accidents outside built-up areas and the
two axled vehicles which have relatively more acci-
dents in towns. Another way of considering risks to
HGVs on the different roads is to compare their
accident rates per distance travelled. By this measure,
if the rate for roads outside towns is taken as
standard, then the rate on Motorways is about a half
of that, but the rate in towns is only slightly higher
than outside them.

About half of the accidents to HGVs occur at
junctions, but with rather fewer at junctions for the
largest vehicles. It is these vehicles which have rather
more accidents away from junctions and this largely
accounts for the difference. Skidding of HGVs tends
to be reported when control is lost of vehicles and
they depart from their intended path. It is also
reported when tyre marks are deposited on the road
surface. A half of reported skidding accidents occur
on wet roads, but there are almost as many in dry
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conditions. In most countries the totals in snowy and
icy conditions are relatively small.

Road accidents occur in many different circum-
stances. A comparison with the manoeuvres of cars
before accidents shows that HGVs have relatively few
accidents, presumably because their drivers are profes-
sional. They have particularly few when waiting but
held up, when turning to the offside and when just
going ahead. However for accidents when going ahead
at bends when overtaking, when changing lanes, when
reversing and when parked, their accident rates ap-
proach those for cars. These findings rather suggest
that HGV drivers have real problems in seeing obsta-
cles and other vehicles but not when turning across
traffic at junctions because they have a good view to
the offside.

The main sections of this report now follow. There
is a detailed comparison between the accident statistics
for several European countries. Then there is consid-
eration of the remedial measures for HGVs which are
becoming available or which appear to be required.
Firstly there are accident avoidance features such as
improved braking. Then there is a section on protec-
tive measures. This is divided between protection for
the occupants of HGVs and protection for all other
road users likely to be involved in accidents with
HGVs.

Accident Situation

For a comprehensive assessment of the European
accident situation involving heavy goods vehicles
(HGV), it is necessary to come to common definitions
of HGV weights, sizes and other aspects.

It ~is reasonable to use already existing common
definitions as far as available, e.g. within the Direc-
tives of EEC, where uniform definitions for HGV
sizes, weights and axle loads will become effective
gradually by 1991 (85/3/EEC).

This report discusses only vehicles for the transport
of goods with a gross weight of more than 3.5 tonnes.
As far as possible the corresponding figures for
different countries are split up in this way. Figures for
buses and in special cases for cars too, should
underline the comparisons for specific situations for
HGVs.

In Appendix 1 a detailed comparison is given
between the national regulations of Great Britain and
Germany. The use of the international provided rules
shows that in general nearly the same differences exist
between the classes of speed limits and driving li-
cences. In Great Britain there is a more varied
classification for HGV licences and there are higher
maximum speed limits for HGVs. In order to com-
pare the accident situation in the European states
contributing to this report, it would be necessary to
consider details of the relevant figures and of accident

rates and special accident risks. In Table 1 a compari-
son is made over eight years of European figures for
registration and mileage of HGVs (gross weight over
3.5 tonnes) to give some information about the
increasing presence of HGVs on European roads.

The trend of slight increasing figures of usage is
combined in nearly all countries with decreasing
accident figures. This reflects in principle the effec-
tiveness of rules and regulations in the area of road
and road equipment, training and monitoring of the
drivers, the regulations for vehicle design and its
supervision.

In Appendix 2 a review is made for Great Britain
and Germany about the development of national
roads with reference of increasing length and width of
different road categories. These figures show a further
possible reason for the decreasing number of acci-
dents, namely the increasing length of Highways and
Motorways and the widening of other roads.

There is also the possibility of a great influence of
technical improvements made on HGVs and of obliga-
tory technical inspections upon the accident figures.
Technical improvements for safety are discussed later
in this report. In Reference 3 and Appendix 3 some
European figures are available for an estimation of
the technical inspections made on HGVs which sug-
gest that in Germany the number of defects found on
trucks has declined, although this has not happened
for cars.

All those important factors of road traffic in the
countries considered cannot give a complete reason
for the common trend of decreasing figures of fatali-
ties and injured persons, as shown in Table 2.

Other road users are endangered to varying extents
by trucks in the event of accidents. This circumstance
can be studied in Table 3, where the fatalities are
shown by category of road users in HGV accidents in
a BEuropean comparison. The largest numbers of
persons killed in the countries listed are in accidents
of HGVs versus cars; this is certainly caused by the
great number of cars in traffic. But there are obvious
differences between France and Sweden on one side
and Great Britain and Germany on the other. In
France and Sweden with a greater amount of traffic
outside built-up areas it seems to be that accidents of
HGVs versus cars produce injuries of greater severity;
the lack of figures for comparison does not allow a
more concrete statement. The same circumstances
probably give a reason for the low percentage of
injured HGV occupants in Germany in comparison
with the others.

For Germany the low figures of injured or killed
HGV occupants might be also founded on the high
mileage on highways and the high safety level of such
roads.
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Table 1. HGV population and distances travelled

Country Gross weight =3,5 t 1976 1978 1980 1982 1984
Road User Indication
France Trucks Number of vehicles 345 014 287 obl1'
(Rigid) Discance travelled
(Mi11. km)
Tractors Number of vehicles 123 893 133 426
(Articulated Distance travelled
Vehicles) (Mill. km)
Germany Trucks Number of vehicles 501 746 617 221 659 169 640 221 621 531
(Rigid) Distance travelled 11 189 13 825 184 76
M0 km) 5 13 509 13 114
Tractors Number of vehicles | 130 105 147 628 171 143 188 400 o 119
(Articulated | pictance travelled 3 667 4 891
Vehicles) (MiTl. km) 3 689 3934 4 657
Great Trucks Number of vehicles 433 3oo 384 8oo 374 900 347400 346 500
Britain (Rigid) Distance travelled 11 396 11 164 1o 455 lo 425 lo 382
(Mill. km)
Tractors Nurber of vehicles 102 800 104 B8oo 99 700 88 loo 90 700
(Articulated Distance travelled
Vehic les) (Mil1. km) 5 477 5 953 5 474 5 549 6 022
Sweden e Number of vehicles 79 079 82 016 83 321 82 464 85 609
Distance travelled 2 BoS
(Mill, km)

estimated on lst January, 1985.

with or without trailers (semi-trailers),

Motor HGVs (not trailers) with maximum permissible
gross weight above 3500 kg, registered on 1lst January.

The proportion of killed pedestrians is nearly the
same in Great Britain, Sweden and Germany but in
France it is clearly lower. Compared with Germany
and Sweden and to a lesser extent in Great Britain the
percentage killed of the unprotected road users is very
low in France—but here we have the highest absolute
number for motorized two-wheeler riders killed.

In the Nordic countries the accident risk increases
more for HGVs than for cars when the road surface
becomes more slippery. Snow or ice is a major
environmental factor also in absolute figures, since it
was present in about every second HGV accident
during a whole year period according to data from the
Swedish National Road Administration. It can be
assumed for HGVs that the low coefficient of friction
and the inferior yaw stability in association with poor
brake force distribution causes an overrepresentation
in accidents on slippery roads.

The problem of inferior yaw stability is also a
problem in France, where a lot of traffic is on roads
with insufficient width for driving manoeuvres. In the
United Kingdom there is more concern about the
braking power available on wet roads at high speeds
but accidents on urban roads are also important.
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In Germany serious problems are given by the
possibility of high speed driving on highways (Auto-
bahn). Investigations of BASt in 1985 give some
figures for the speed of HGVs. The background for
these measurements was equally in relation to roads
and road equipment, traffic volume and so on. The
Investigation' resulted in following figures: 16% of all
HGVs drove within the allowable speed of 80 km/h,
about 60% had a speed between 80 and 90 km/h,
20% were measured with a speed between 90 and 100
km/h and 2% ran over 100 km/h. Almost every
fourth HGV was faster than 90 km/h.

In connection with inclemency of the weather this
high speed level can cause several accidents with a
large number of vehicles involved, as occurred in
Germany in 1985.

Safety Measures

As pointed out above, official statistics from many
countries indicate that Heavy Goods Vehicles are
overrepresented in fatal accidents. In fact, the abso-
lute numbers of fatalities involving HGVs are alarm-
ing enough to motivate special research on this
category of vehicle and road user.
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Table 2. Comparison of accident figures in Europe

Country Indication 1976 1978 1980 1982 1984
Accidents with
France personal injuries g ez oz f1a
HGVs involved 11 609
Fatalities
12 102 11 685
HGVs involved 1773
Injured occupants 312 822 284 905
HGYs involved 15 272
Accidents with
Germany perso‘nal SjHFAL 359 694 380 352 379 235 358 693 359 485
1 2l
HGVs " involved 27 938 28 191 26 297
3 - 22 264 22 841
Accidents with
fatalities 13 550 13 368 1191 10 581 9 304
1. 2)
GYs ' involved 1715 1 736 1 464
Accident involving L 223 kLU
sevlou% and S1gHE 346 144 366 984 367 324 348 112 350 18
injury
: 1), 2)
HGYs "' involved 25 223 26 455 24 833 21 041 21 728
Great Accidents with
Britains) pers?pgl injuries 258 639 [264 769 252 300 255 980 253 183
:Gv$d mvoh;e:Z' 13 8006) 13 858 11 417 10 589 10 171
ccidents wit
fatalities 6 0066) 6 304 5 560 5 447 5 138
HGYs ! involvedd 170 752 624 620 591
Accident involving | 252 633 4
sérious and o1 1ghL 258 465 246 740 250 533 248 045
injur {»
HGVS‘(WO,VEM 13 030 7] 13 106 10 793 9 969 9 580
Sweden Number of accidents | 17 043 1
with injuries 6 028 15 231 15 288 16 531
Hgvsd inyolyeq? 1 288 1185 1132 1019 1072
Number of accidents 10
with fatalities 35 911 755 681 "
Hevs Y involved 181 162 121 116 19
1) A1l HGVs without weight limit (in GB, goods vehicles greater than 1,5 tons
unladen weight)
2) Only accidents with one and two parties involved
3) HGY with maximum permisseble Gross Vehicle Weight above 3.500 kg
4) Number of involved (not only primarily) vehicles
5) England, Scotland and Wales only (does not include Nothern Ireland)
6) These are numbers of accidents involving HGVs

Though a general decline may be found in the total
number of traffic accident fatalities, the relative
aggressiveness of HGVs (when compared to cars or
other motor vehicles) seems to be comparatively
constant. In fact, data from a U.S. review 1985, ‘‘Big
Trucks”’, from the Insurance Institute for Highway
Safety, IIHS (Watergate 600, Washington D.C.) ex-
hibit a slight increase of HGV aggressiveness in the
last decade: ““In 1977, a car occupant was 26 times
more likely than a truck occupant to be killed when
the two vehicles crashed. Now the ratio is 35 times
more likely.”’

During the last decades, some international semi-
nars and multilateral reviews have been devoted par-
ticularly to HGV safety, for instance by HSRI (1975,
later University of Michigan Transportation Research
Institute UMTRI, Ann Arbor), OECD (1977), and

OECD (1983). More recent studies on HGV safety
have been (NHTSA, 1986) and will be published by
the National Highway Traffic Safety Administration
(NHTSA), since 1985 arranging a special session on
HGVs in its bi-annual Technical Conferences on
Experimental Safety Vehicles (ESV).

The operating conditions of HGVs are quite differ-
ent from light road vehicles. In addition, the great
dimensions and great (variations in) weight of HGVs
have lead to design principles deviating substantially
frcm cars. Many of these HGV peculiarities deterio-
rate their safety performance to an extent that proba-
bly would not be tolerated in more commonly known
road vehicles.

Safety-related quantities and possible technical
countermeasures have been studied experimentally,
and sometimes in real traffic, by a number of
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