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1 Summary

Examination of the national STATS19 accident database indicates that the number of
accidents involving heavy goods vehicles (HGVs) where low aim of the headlamps may
have been a causal factor is probably less than 179 out of a total of 11,162. This is based
on the key assumption that accidents that occur in areas lit by streetlights or that involve a
brightly self-illuminated vehicle would not be relevant to inadequate headlamp illumination.
Where low headlamp aim may be an issue, the accidents occur mostly on higher speed
roads (60 or 70 mph limit) with the trucks going straight ahead, sometimes with left- or
right-hand bends. It appears that most pedestrians are on, or crossing from, the left-hand

side of the road and it is surmised that this is also true for the parked vehicles involved.

Review of the in-depth OTS accident database identified two HGV accidents where
inadequate headlamp illumination may have been a causal factor. As this was from a total
of 71 accidents, it supports the indication from STATS19 that the proportion of cases is
quite low. The OTS cases were also compatible with the characteristics of the accidents

identified in STATS19 such as road class, speed limit and vehicle manoeuvre.

An examination of ‘dazzling headlights’ in the STATS19 Contributory Factors file identified
a total of 503 accidents where a road user was affected by glare. It is impossible to gauge
from the statistics what types of vehicles are responsible for causing glare. Given that
reporting police officers are not able to routinely conduct in-depth investigations, dazzling
headlamps may be under-reported; certainly not all can be attributed to trucks. Therefore it
can probably only be tentatively concluded that the number of accidents caused by
dazzling HGV headlights may be of the same order of magnitude as the number caused

by inadequate HGV headlamp illumination.

An attempt was made to quantify how operational factors such as the loading of HGVs
might swamp the relatively fine proposed adjustment of the lower limit from 2.0% to 3.25%
slope. The effect of loading and other operational factors on in-service headlamp aim was
equated to the range of the in-cab manual headlamp adjustment, using two known values
of manual adjustment. This demonstrated that the calculation is very sensitive to the
estimated range. No worthwhile estimate of how many HGVs with headlamp aim set
perfectly in the annual test would, under the variety of real operating conditions on the
road, have very high or very low aim could be obtained. There was however an indication

that the proposed change to the lower limit might roughly invert the relative proportion of
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HGVs with very high aim (glare or dazzling headlights) and very low aim (inadequate

forward visibility).

From the data analyses and information available for this report, it appears that the
numbers of accidents resulting from (a) inadequate HGV headlamp illumination and (b)
dazzle from HGV headlamps are probably low in absolute terms and of a comparable
order of magnitude. There is some indication that a lowering of the lower test limit from
2.0% to 3.25% would shift but not radically alter the relative proportion of trucks on the

road with very high or very low aim.

Finally, the accident data seems to call for illumination on the kerbside of the road at a
distance of around 36 m for about half of cases and around 53 to 64 m for the other half,
appropriate for trucks travelling ahead on single and dual carriageway roads at their
regulatory speed limits. One representative modern HGV headlamp installation for which
lighting data was available appears to provide sufficient illumination up to around 2.5%

downward slope.

In essence there is a trade-off in lowering the expected mean aim of HGV headlamps: on
one hand, a possible reduction in the incidence of glare from HGVs and, on the other
hand, a possible increase in the incidence of inadequate forward illumination for HGVs.
The 503 cases of dazzling headlights recorded in STATS19 as a contributory factor is
probably an under-estimate, due to the impracticality of investigating every accident in
depth; at the same time, only a proportion of these cases would be from HGV headlights.
A group of 179 accidents were identified in STATS19 as featuring the conditions where
under-illumination from HGV headlamps may be relevant; however the exact proportion
where this was the actual cause cannot be specified. Consideration of the fluctuation of
headlamp aim due to loading and other operational factors indicated that a lowering of the
lower test limit to 3.25% slope would result in a roughly equal transfer of cases from
causing glare (aim too high) to under-illumination (aim too low), although the magnitude of
this exchange is sensitive to the estimate of the effect of the operational factors. In view of
the relatively low number of accidents involved and the trade-off between under-
illumination and glare, the evidence available indicates that a lowering of the lower test

limit to 3.25% slope would have no discernible net effect on the road casualty rate.
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2 Introduction

The headlamps of heavy goods vehicles are subject to regulations that specify, among
other things, upper and lower limits to their vertical alignment. The failure rate of headlamp
aim in the annual test has been of significant concern for a number of years and is linked
to a proposal to lower the lower limit for an increasingly common category of heavy goods

vehicle (Category A).

As part of its considerations of the issue, the Department for Transport commissioned a
short, analytic piece of work to assess the potential road safety consequences of lowering
HGV headlight aim, taking into account the exposure of vehicles to the environment where

this could have an influence. The findings of this work are described in this report.

3 Methodology

The work divided broadly into four parts: the analysis of two road accident databases, the
collection of supplementary information about the HGV vehicle fleet in the UK, and the
integration of findings from the accident data analysis with information about the

illumination field characteristics of modern HGVs.

Firstly, the national accident database of Great Britain, STATS19 (2005), was reviewed to
assess the number of accidents where HGV headlamp under-illumination may have been
a factor. The analysis included light conditions, street lighting, speed zone, road class and
type, and collision partner. In addition the role of glare from vehicle headlights was
examined for all accidents using the contributory factor 'dazzling headlights'. Inadequate
ilumination and glare represent problems at opposite ends of the spectrum when
headlamps are not aimed satisfactorily. The analyses of STATS19 were designed to
quantify the potential scope of these problems, bearing in mind the necessary limitations of
a database that has the advantage of describing all road accidents but the disadvantage of
not being based on full in-depth investigations. The results for this part are reported in

section 4.1.

Secondly, complementing the analysis of STATS19, accidents involving HGVs sampled
from 2000 to 2007 for the UK On-the-Spot study (OTS) were individually reviewed to
establish the causes of truck accidents in darkness. The OTS study is carried out by
specialist research teams who attend the scene of the accident and collect a high level of

detailed information about the surrounding environment, vehicles and road users involved.
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The specific goal was to identify cases where either inadequate headlight illumination or
glare were relevant and to describe characteristic circumstances or typical scenarios.
Case reviews of this type add detail to the understanding of accident causation that cannot
be obtained from the national database. Observations from the review and two case

summaries are reported in section 4.2.

Thirdly, some supplementary information relevant to the overall considerations was
collected. This included the relative number of Category A and Category B vehicles in the
British fleet and the proportion of loaded to unloaded runs. Some manufacturers were
approached for relevant data on their fleets and the trend over the last fifteen years or so.
In addition to these two activities, a search for recent literature on lighting, under-

ilumination and glare was conducted. This part of the work is reported in section 4.3.

4 Results

4.1 National accident database STATS19 2005

Wherever possible the tables derived from STATS19 in this report were designed to
harmonise with the layout of related tables in Road Casualties Great Britain 2005’
(RCGB).This enables most of the new data in this section of the work to be read as a
seamless extension of RCGB, so that both sources of information combine together and

the definitions of terms in RCGB are applicable to these tables too.

Quite a number of reasonably large data tables were created for this work. In order to
make the main discussion more readable by not overwhelming the other sections, only the
most relevant extracts are provided here. The full tables from which these extracts are
taken and a further set of full tables are given in the Appendix. Appendix 7.1 contains
complete tables for accidents in which HGVs were involved by combination of vehicle and
lighting conditions. Appendix 7.2 contains data on a subset of the accidents in 7.1,
specifically those involving HGVs by combination of vehicle and lighting conditions where
the (vehicle A) HGV was not parked and at least one (vehicle B) collision partner was
parked. The rationale for this selection of cases was to identify accidents where a truck, if
not necessarily in motion, was at least in operation and struck a road user that was not

likely to be brightly illuminated from its own lights. Most of these tables are expansions of

! Department for Transport, Road Casualties Great Britain 2005, The Stationary Office, London 2006.
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RCGB table 23c where the definitions of 'vehicle A" and 'vehicle B' can also be found. In
essence vehicle A is the striking vehicle and vehicle B is the struck vehicle or collision

partner.

Table 1: Accident, vehicle user and pedestrian casualties by combination of vehicles involved

Single vehicle Two vehicle accidents by vehicle type B All All
accidents  accidents
No  With Motor Motor Light Heavy Any All two  with three with
pedes- pedes- Pedal cycle cycle Busor goods goods other vehicle or more vehicles of
Vehicle A trian  trian  cycle to 50cc  50cc+ Car coach vehicle vehicle vehicle accidents vehicles type “B”
Accidents involving pedal
cycle 352 235 61 82 215 13601 455 773 358 143 15695 574 16856
User casualties 355 46 75 73 192 13525 422 766 359 141 15560 600 16561
Pedestrians hit by cycles 0 239 1 0 0 28 6 1 1 1 38 2 279
Accidents involving Motor
cycle 50cc & under 573 267 82 69 54 3393 53 164 76 28 3921 305 5066
User casualties 592 60 20 97 32 3369 48 165 73 25 3831 303 4786
Pedestrians hit by
motorcycles 0 274 0 0 0 13 0 0 3 0 16 3 293
Accidents involving
motorcycle over 50cc 3138 905 215 54 234 12520 158 794 372 163 14522 1642 20207
User casualties 3342 269 113 41 338 12727 154 812 379 166 14742 1685 20038
Pedestrians hit by
motorcycles over 50cc 0 944 0 1 5 58 4 8 1 2 79 11 1034

Accidents involving car 20975 24598 13601 3393 12520 64456 3022 6811 5558 1509 110901 21497 177971
User casualties 28862 591 349 265 1375 97206 1826 6833 6542 1280 115707 33142 178302

Pedestrians hit by cars 0 25353 20 2 8 1067 168 136 64 57 1523 274
Accidents involving bus or
coach 2987 1770 455 53 158 3022 131 243 179 73 4315 734
User casualties 3490 106 61 8 18 2692 202 260 371 107 3720 604
Pedestrians hit by buses
or coaches 0 1819 2 1 1 23 14 6 3 0 50 2
Accidents involving light
goods vehicle 764 1436 773 164 794 6811 243 328 427 94 9634 3377
User casualties 941 14 10 6 41 2592 89 454 441 50 3683 1410
Pedestrians hits by LGVs 0 1476 1 0 0 79 11 13 10 4 118 13
Accidents involving heavy
goods vehicle 701 564 358 76 372 5558 179 427 386 105 7464 2433
User casualties 764 15 7 1 17 717 58 125 512 51 1491 573
Pedestrians hit by HGVs 0 581 2 0 3 35 3 9 7 2 61 13

Accidents involving any
other vehicle A 178 331 143 28 163 1509 73 94 105 22 2317 531
User casualties

Pedestrians hit by these

vehicles 0 341 0 0 0 15 0 2 1 7 25 3

Accidents involving all

27150

9806
7920
1871
15211

6048
1607

11162
2843
655

3177

369

vehicles 29668 30128 15695 3921 14522 110901 4315 9634 7464 2137 117166 21773 198735

Pedestrian casualties 0 31049 63 20 91 1774 242 280 145 91 1911 321

All vehicle user casualties 38567 1102 16122 4231 16431 152012 6337 12702 9738 2709 159623 38444 237736

33281

Table 1 is an extract from RCGB table 23c derived independently for this project to
validate the accuracy of the SPSS programming used here. Of particular interest is the row
for accidents involving heavy goods vehicles. This shows a total of 11162 accidents in
2005, including 701 SVAs (single vehicle accidents) without pedestrians, 564 SVAs with

pedestrians, 358 accidents involving pedal cycles, and 5558 accidents involving cars.
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Many of the tables in the rest of this section are an expansion of this row, providing a
breakdown by "light conditions". This important parameter is a variant of the STATS19

accident variable "1.21 Light Conditions". The correlation is as follows:

“light conditions” STATS19 1.21 Light Conditions
Daylight 1 Daylight—lights present

2 Daylight—no lighting

3 Daylight—lighting unknown

Darkness—lights lit 4 Darkness—Iights lit

Darkness—other 5 Darkness—lights unlit
6 Darkness—no lighting
7 Darkness—lighting unknown

The value of “light conditions” most relevant to identifying accidents in which HGV
headlamp illumination may have been a factor is "Darkness—other". This picks out

accidents in darkness without functioning streetlights.

Table 2: Accidents involving HGVs by combination of vehicles and light conditions

Single vehicle Two vehicle accidents by vehicle type B All Al

accidents accidents

Motor with with

No With cycle Motor Bus Light Heavy Any three or heavy

pedes- pedes- Pedal to cycle or goods goods other Not more goods

Light conditions trian trian  cycle 50cc 50cc+ Car coach vehicle vehicle vehicle known vehicles vehicles
Daylight 500 492 315 63 328 4489 166 366 303 92 2 1980 9096

Darkness - lights lit 106 43 30 10 32 641 9 22 22 5 0 214 1134
Darkness - other 95 29 13 3 12 428 4 39 61 8 1 239 932
Total 701 564 358 76 372 5558 179 427 386 105 3 2433 11162

Table 2 shows detail for the row of RCGB table 23c mentioned above. Of the total 11162
accidents involving HGVs, 9096 occur in daylight, 1134 occur in darkness with streetlights
lit, and the remaining 932 occur in darkness without illuminated streetlights (including a
small number of unknown cases). On the assumption that functioning street lamps negate
the effect of inadequate headlamp illumination, "Darkness—other" defines the most
relevant set of cases. For the purposes of this report, a further working assumption was
made, namely that the effect of inadequate HGV headlamp illumination is also negated
when the (vehicle B) collision partner has its own bright lights. This is expressed in Table 3
by including only accidents involving a parked vehicle B, in addition to all single vehicle

accidents and accidents involving pedal cycles.
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Table 3: Accidents involving HGVs by combination of vehicles and light conditions, where vehicle B

is parked
Single vehicle Two vehicle accidents by vehicle type B Al Al
accidents accidents
Motor with with
No With cycle Motor Bus Light Heavy Any three or heavy
pedes- pedes- Pedal to cycle or goods goods other Not more goods
Light conditions trian trian  cycle 50cc 50cc+ Car coach vehicle vehicle vehicle known vehicles vehicles
Daylight 500 492 315 4 10 283 16 51 42 5 2 241 1961
Darkness - lights lit 106 43 30 2 4 73 4 2 6 4 0 48 322
Darkness - other 95 29 13 0 1 38 0 2 9 0 1 36 224
Total 701 564 358 6 15 394 20 55 57 9 3 325 2507

It can be seen from Table 2 and Table 3 that the number of accidents involving HGVs in
darkness without streetlights drops from 932 to 224 when only parked vehicles are
included as the collision partner (if motorised). This would be almost the target set of
cases to analyse except that accidents involving parked (vehicle A) HGVs are included in
this group. It is not easy to envisage that inadequate headlamp illumination of a parked
HGV could contribute to the occurrence of an accident and so these were filtered out to
produce Table 4.

Table 4: Accidents involving HGVs by combination of vehicles and light conditions, where vehicle B

is parked and vehicle A is not parked

Single vehicle Two vehicle accidents by vehicle type B Al Al

accidents accidents

Motor with with

No With cycle Motor Bus Light Heavy Any three or heavy

pedes- pedes- Pedal to cycle or goods goods other Not more goods

Light conditions trian trian cycle 50cc 50cc+ Car coach vehicle vehicle vehicle known vehicles vehicles
Daylight 493 484 293 0 1 95 13 27 41 2 1 136 1586

Darkness - lights lit 106 43 28 0 1 9 1 0 6 2 0 23 219
Darkness - other 95 28 13 0 0 9 0 1 9 0 1 23 179
Total 694 555 334 0 2 113 14 28 56 4 2 182 1984

The removal of parked HGVs from Table 3 can be seen in Table 4 to reduce the overall
number of cases quite substantially. The total number of HGV accidents drops from 2507
to 1984 while the number of cases in darkness without streetlights drops from 224 to 179,

reductions of around 20%.

The next six tables examine further characteristics of these 179 HGV accidents in
darkness without streetlights. The expression "vehicle B parked and vehicle A not parked"
is repeated in the captions of these and other tables. Vehicle B is the collision partner and
vehicle A is the HGV. The basic idea, putting aside the qualifications, is that the road

environment was dark (no streetlights); the collision partner was dark or relatively dark
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(roadside, pedestrian, bicycle or parked vehicle); and the HGV was in operation, i.e. not
parked. In all of these six tables, 95 accidents are SVA without pedestrian, 28 are SVA
with pedestrian, 13 involve a pedal cycle, and the remaining 43 involve various other types
of vehicles. Full tables including all three categories of accidents (daylight, darkness with
streetlights, and darkness without streetlights) are given in the Appendix.

Table 5: Accidents involving HGVs in darkness by combination of vehicles, road class and light

conditions, where vehicle B is parked and vehicle A is not parked

Single vehicle Two vehicle accidents by vehicle type B All All
accidents accidents
with with
No With Motor Motor Bus Light Heavy Any three or heavy
pedes- pedes- Pedal cycle cycle or goods goods other Not more goods
trian trian _ cycle to 50cc 50cc + Car coach vehicle vehicle vehicle known vehicles  vehicles

Darkness -other
Motorway 24 3 0 0 0 5 0 0 3 0 0 8 43
A(M) 0 0 0 0 0 0 0 0 0 0 0 1 1
A 53 13 10 0 0 3 0 1 6 0 1 13 100
B 8 3 2 0 0 0 0 0 0 0 0 0 13
C 7 2 0 0 0 0 0 0 0 0 0 1 10
Unclassified 3 7 0 0 1 0 0 0 0 0 0 12
Total 95 28 13 0 0 9 0 1 9 0 1 23 179

Table 5 shows that A-roads (100) and motorways (43) are the most frequent class of road
for HGV accidents in darkness without streetlights involving relatively dark collision
partners.

Table 6: Accidents involving HGVs in darkness by combination of vehicles, road type and light

conditions, where vehicle B is parked and vehicle A is not parked

Single vehicle Two vehicle accidents by vehicle type B

All All
accidents accidents
with with
No With Motor Motor Bus Light Heavy Any three or heavy
pedes- pedes- Pedal cycle cycle or goods goods other Not more goods
trian trian  cycle to 50cc 50cc + Car coach vehicle vehicle vehicle known vehicles vehicles

Darkness - other
Roundabout 2 0 0 0 0 1 0 0 0 0 0 0 3

One way street 1 0 0 0 0 1 0 0 0 0 0 0

Dual carriageway 42 6 5 0 0 7 0 0 8 0 0 16 84
Single carriageway 48 20 8 0 0 0 0 0 0 0 1 6 83
Slip road 2 0 0 0 0 0 0 1 1 0 0 1 5
Unknown 0 2 0 0 0 0 0 0 0 0 0 0 2
Total 95 28 13 0 0 9 0 1 9 0 1 23 179

Table 6 shows that single carriageways (83) and dual carriageways (84) are the most
frequent type of road for HGV accidents in darkness without streetlights involving relatively

dark collision partners.
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Table 7: Accidents involving HGVs in darkness by combination of vehicles, speed limit and light

conditions, where vehicle B is parked and vehicle A is not parked

Single vehicle Two vehicle accidents by vehicle type B
All All
accidents accidents
Motor with with
No With cycle Motor Bus Light Heavy Any three or heavy
pedes- pedes- Pedal to cycle or goods  goods other Not more goods
trian trian cycle 50cc 50cc + Car coach vehicle vehicle vehicle known vehicles  vehicles

Darkness - other

20 mph 0 0 0 0 0 0 0 0 0 0 0 0 0
30 mph 2 9 1 0 0 1 0 0 0 0 0 1 14
40 mph 3 1 0 0 0 1 0 0 0 0 0 1 6
50 mph 5 3 0 0 0 0 0 0 0 0 0 0 8
60 mph 41 10 7 0 0 0 0 1 0 0 1 6 66
70 mph 44 5 5 0 0 7 0 0 9 0 0 15 85
Total 95 28 13 0 0 9 0 1 9 0 1 23 179

Table 7 shows that 70 mph (85) and 60 mph (66) are the most frequent speed limits for
HGV accidents in darkness without streetlights involving relatively dark collision partners.
For SVAs with pedestrians there is a second peak (9) at 30 mph. There are however
further pedestrian casualties among the two- and multi-vehicle accidents (cf. Table 13).

Table 8: Accidents involving HGVs in darkness by combination of vehicles, junction detail and light

conditions, where vehicle B is parked and vehicle A is not parked

All All
Single vehicle Two vehicle accidents by vehicle type B accidents accidents
with with
No With Motor Motor Bus Light Heavy Any three or heavy
pedes- pedes- Pedal cycle cycle or goods goods other Not more goods
trian trian  cycle to 50cc 50cc + Car coach vehicle vehicle vehicle known vehicles  vehicles
Darkness: other
Not at a junction or
within 20 metres 84 21 11 0 0 7 0 0 8 0 1 20 152
Roundabout 2 0 0 0 0 1 0 0 0 0 0 0 3
Mini-roundabout 0 0 0 0 0 0 0 0 0 0 0 0 0
t, y or staggered
junction 7 5 0 0 0 1 0 0 0 0 0 0 13
Slip road 1 0 0 0 0 0 0 1 1 0 0 2 5
Crossroads 0 0 0 0 0 0 0 0 0 0 0 0 0
Multiple junction 0 0 0 0 0 0 0 0 0 0 0 0 0
Private drive or
entrance 0 0 2 0 0 0 0 0 0 0 0 0 2
Other junction 1 2 0 0 0 0 0 0 0 0 0 1 4
Total 95 28 13 0 0 9 0 1 9 0 1 23 179

Table 8 shows that most (152) HGV accidents in darkness without streetlights involving

relatively dark collision partners do not occur at or within 20 metres of a junction.
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Table 9: Accidents involving HGVs in darkness by combination of vehicles, pedestrian crossing

(physical facilities) , where vehicle B is parked and vehicle A is not parked

Single vehicle Two vehicle accidents by vehicle type B
All All
accidents accidents
with with
No With Motor Motor Bus Light Heavy Any three or heavy
pedes- pedes- Pedal cycle cycle or goods  goods other Not more goods
trian trian  cycle to 50cc 50cc + Car coach vehicle vehicle vehicle known vehicles vehicles
Darkness: other
Not applicable 94 26 13 0 0 9 0 1 9 0 1 23 176
Zebra 0 1 0 0 0 0 0 0 0 0 0 0 1
Pelican, puffin,
toucan or similar
non-junct ped light
Xing 0 0 0 0 0 0 0 0 0 0 0 0 0
Pedestrian phase at
traffic signal junction 0 1 0 0 0 0 0 0 0 0 0 0 1
Footbridge or
subway 0 0 0 0 0 0 0 0 0 0 0 0 0
Central refuge 1 0 0 0 0 0 0 0 0 0 0 0 1
Total 95 28 13 0 0 9 0 1 9 0 1 23 179
Table 9 shows that most (176) HGV accidents in darkness without streetlights involving
relatively dark collision partners do not occur at a pedestrian crossing. Even of the 28
SVAs with pedestrian, only two were at pedestrian crossings.
Table 10: Accidents involving HGVs in darkness by combination of vehicles, carriageway hazards
and light conditions, where vehicle B is parked and vehicle A is not parked
Single vehicle Two vehicle accidents by vehicle type B
All All
accidents accidents
with with
No With Motor Motor Bus Light Heavy Any three or heavy
pedes- pedes- Pedal cycle cycle or goods  goods other Not more goods
trian trian  cycle to 50cc 50cc + Car coach vehicle vehicle vehicle known vehicles vehicles
Darkness: other
None 89 25 13 0 0 9 0 1 9 0 1 16 163
Vehicle load on road 0 0 0 0 0 0 0 0 0 0 0 1 1
Other object on road 1 3 0 0 0 0 0 0 0 0 0 4 8
Previous accident 0 0 0 0 0 0 0 0 0 0 0 2 2
Pedestrian in
carriageway - not
injured 0 0 0 0 0 0 0 0 0 0 0 0 0
Any animal in
carriageway (except
ridden horse) 5 0 0 0 0 0 0 0 0 0 0 0 5
Total 95 28 13 0 0 9 0 1 9 0 1 23 179

Table 10 shows that carriageway hazards are not present for most (163) HGV accidents in

darkness without streetlights involving relatively dark collision partners.

The next table, Table 11, while cast in a similar form, is different from those in the

preceding sequence. It is a count of vehicles rather than accidents; specifically the 185
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(vehicle A) HGVs from the 179 accidents described immediately above. (The extra

vehicles come from the 'three of more vehicles' category.)

Table 11: Accidents involving HGVs in darkness by combination of vehicles, manoeuvre and light

conditions, where vehicle B is parked and vehicle A is not parked

. : ; : : All All
Single vehicle Two vehicle accidents by vehicle type B accidents  accidents
with with
No With Motor Motor Bus Light Heavy Any three or heavy
pedes- pedes- Pedal cycle cycle or goods  goods other Not more goods
HGV manoeuvre trian trian  cycle to 50cc 50cc + Car coach vehicle vehicle vehicle known vehicles vehicles
Darkness: other
Reversing 1 1 0 0 0 2 0 0 0 0 0 0 4
Parked 0 0 0 0 0 0 0 0 0 0 0 0 0
Waiting to go - held
up 0 0 0 0 0 0 0 0 0 0 0 1 1
Stopping 0 0 0 0 0 0 0 0 0 0 0 1 1
Starting 0 3 0 0 0 0 0 0 0 0 0 0 3
U-turn 0 1 0 0 0 0 0 0 0 0 0 0 1
Turning left 1 2 2 0 0 0 0 0 0 0 0 0 5
Waiting to turn left 0 0 0 0 0 0 0 0 0 0 0 0 0
Turning right 0 0 0 0 0 0 0 0 0 0 0 0 0
Waiting to turn right 0 0 0 0 0 0 0 0 0 0 0 0 0
Changing lane to left 0 0 0 0 0 0 0 0 0 0 0 1 1
Changing lane to
right 0 0 0 0 0 0 0 0 0 0 0 4 4
Overtaking moving
vehicle - offside 0 0 3 0 0 0 0 0 0 0 0 0 3
Overtaking static
vehicle - offside 0 0 0 0 0 0 0 0 0 0 0 3 3
Overtaking - nearside 0 0 0 0 0 0 0 0 0 0 0 0 0
Going ahead left-
hand bend 14 1 0 0 0 0 0 0 1 0 0 0 16
Going ahead right-
hand bend 14 0 0 0 0 0 0 0 0 0 0 1 15
Going ahead other 65 20 8 0 0 7 0 1 8 0 1 18 128
Total 95 28 13 0 0 9 0 1 9 0 1 29 185

Table 11 shows that most HGVs in accidents in darkness without streetlights involving

relatively dark collision partners are going ahead: without a bend (128), with a left-hand

bend (16), or with a right-hand bend (15).
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Table 12: Year of registration for HGVs involved in accidents by light conditions, where vehicle B is

parked and vehicle A is not parked

Cumulative percentage

Darkness Darkness Darkness  Darkness
Year of first registration Daylight lights lit other Total Daylight lights lit other
to 1980 2 0 0 2 0.00 0.00 0.00
1981 0 0 0 0 0.00 0.00 0.00
1983 0 0 0 0 0.00 0.00 0.00
1984 1 0 1 2 0.00 0.00 0.01
1985 2 0 0 2 0.00 0.00 0.01
1986 0 0 0 0 0.00 0.00 0.01
1987 5 0 1 6 0.01 0.00 0.02
1988 6 0 1 7 0.01 0.00 0.02
1989 6 1 0 7 0.02 0.01 0.02
1990 6 0 0 6 0.02 0.01 0.02
1991 8 1 0 9 0.03 0.01 0.02
1992 9 1 0 10 0.04 0.02 0.02
1993 17 2 1 20 0.05 0.03 0.03
1994 24 1 0 25 0.07 0.04 0.03
1995 33 2 1 36 0.10 0.05 0.04
1996 40 5 2 47 0.13 0.08 0.05
1997 59 5 3 67 0.18 0.11 0.08
1998 70 8 8 86 0.24 0.16 0.14
1999 89 10 9 108 0.31 0.22 0.21
2000 118 11 7 136 0.41 0.29 0.26
2001 135 21 14 170 0.52 0.42 0.37
2002 145 28 23 196 0.64 0.59 0.54
2003 157 22 28 207 0.77 0.73 0.76
2004 189 29 23 241 0.93 0.91 0.93
2005 80 15 9 104 1.00 1.00 1.00
2006 2 0 0 2 1.00 1.00 1.00
Unknown 399 58 54 511
Total 1602 220 185 2007

The year of first registration for the same 185 HGVs described above is shown in Table

12. Excluding unknown cases, the average year of first registration for accidents in

darkness without streetlights is around 2002 and this is no older than the average age in

the other two categories.
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Table 13: Pedestrian casualties for accidents involving HGVs in darkness by combination of vehicles

Vehicle type A Single vehicle Two vehicle accidents by vehicle type B Al
accidents All
Vehicle A affected by with accidents
dazzling headlights No With Motor Motor Bus Light Heavy Any three or with
pedes- pedes- Pedal cycle cycle or goods goods other Not more  vehicles
Accidents involving trian trian  cycle to 50cc 50cc + Car coach vehicle vehicle vehicle known vehicles of type ‘A’

Darkness: other

Crossing from driver's
nearside 7 2 1 10

Crossing from nearside

- masked by parked or

stationary vehicle 0 0
Crossing from driver's
offside 2 0 0 2

Crossing from offside -

masked by parked or
stationary vehicle 0 0

In carriageway,

stationary - not

crossing (standing or
playing) 3 0 2 5

In carriageway,

stationary - not

crossing (standing or

playing) - masked by

parked or stationary
vehicle 0 0

Walking along in

carriageway, facing
traffic 1 0 1 2

Walking along in

carriageway, back to

traffic 6 0 2 8
Unknown or other 11 5 7 23
Total 0 30 0 0 0 7 0 0 0 0 0 13 50

Many of the tables above show that there are 28 single vehicle accidents in darkness
without streetlights involving a pedestrian. In fact these 28 accidents involve 30 pedestrian
casualties and there are a further 20 pedestrian casualties among the two- and multi-
vehicle accidents as shown in Table 13. Of the 30 casualties from single vehicle accidents,
7 were crossing from the driver's nearside; 2 were crossing from the driver's offside; and 7
were walking along the carriageway, either facing traffic (1) or with their back to traffic (6).
Assuming that the HGV was on the left-hand side of the road in these accidents, then 14
pedestrians were associated with the left side of the road compared with 2 on the right
side. The same trend exists when two- and multi-vehicle accidents are included. Table 13
does not however imply that the HGV struck the pedestrian except for single vehicle

accidents.

4.1.1 Dazzling headlights
The STATS19 2005 national accident database features a "contributory factors" table that

provides the opportunity for reporting police officers to record a wide variety of accident
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causes. One of the contributory factors is ‘dazzling headlights’. It would have been ideal,
for the purposes of this investigation, if the dazzle (glare) caused by HGV headlamps
could have been isolated from the dazzle caused by other types of vehicles. A vehicle,
however, that causes an accident by dazzling other road users may well pass by the
affected road user and depart from the location without being drawn into or even aware of
the accident. The nature of dazzle means that the driver affected by glare cannot be
expected to know what type of vehicle caused it. Given these two factors, (a) that HGVs
would not necessarily be involved in accidents caused by (their) dazzling other road users
and (b) that drivers affected by HGV dazzle would not necessarily be able to identify them,
all cases of “dazzling headlamps” were extracted from the STATS19 database for
consideration, not just accidents involving HGVs.

Table 14: Accidents by combination of vehicles involved and vehicle A affected by dazzling
headlights

Vehicle type A Single vehicle Two vehicle accidents by vehicle type B Al
accidents All
with accidents
No With Motor Motor Bus Light Heavy Any three or with
pedes- pedes- Pedal cycle cycle or goods goods other Not more  vehicles
Accidents involving trian trian  cycle to 50cc 50cc + Car coach vehicle vehicle vehicle known vehicles of type ‘A’
Pedal cycle 352 235 61 82 215 13601 455 773 358 143 7 574 16856
Motorcycle to 50 cc 573 267 82 69 54 3393 53 164 76 28 2 305 5066
Motorcycle over 50 cc 3138 905 215 54 234 12520 158 794 372 163 12 1642 20207
Car 20975 24598 13601 3393 12520 64456 3022 6811 5558 1509 31 21497 177971
Bus or coach 2987 1770 455 53 158 3022 131 243 179 73 1 734 9806
Light goods vehicle 764 1436 773 164 794 6811 243 328 427 94 3377 15211
Heavy goods vehicle 701 564 358 76 372 5558 179 427 386 105 3 2433 11162
Other vehicle type 178 331 143 28 163 1509 73 94 105 22 531 3177
Total 259456
Vehicle A affected by
dazzling headlight
Pedal cycle 1 1 2
Motorcycle to 50 cc 1 4 1 6
Motorcycle over 50 cc 9 1 14 24
Car 86 54 35 12 28 153 1 1" 4 5 47 436
Bus or coach 1 1 2
Light goods vehicle 4 2 1 1 5 1 1 15
Heavy goods vehicle 2 2 1 3 2 1 11
Other vehicle type 1 1 1 2 2 7
Total 503

Table 14 consists of two parts. The upper section is an extract from RCGB describing the
entire accident population in 2005. This data was also provided in Table 1 above. The

lower section shows all (vehicle A) road users coded as affected by dazzling headlights.
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For example, there were 86 cars in single vehicle accidents without pedestrians—from a
total of 20975—affected by dazzling headlights. There is no information available in this

table or in STATS19 on what type of vehicle may have caused the glare.

It can be seen that there were 503 accidents in which dazzling headlights is given as a
contributory factor. Of these, it is mostly accidents involving cars (436) in a variety of

vehicle combinations, but especially car-to-car accidents (153).

4.2 In-depth On-the-Spot accident database

Throughout the On-the-Spot (OTS) database, vehicle speeds are deduced in a number of
separate ways. This depends on the type and availability of evidence at the scene of the
accident and the results vary in confidence depending on the method used. Further to this,

accuracy of the speed estimates may reflect the age and study phase of the case.

The OTS assessments of travel speed for the 71 HGVs in Table 15 were based on the
following sources of evidence:

Uncertain or no speed assessment made (38 cases). This accounts for almost all of the
early phase 1 cases and accounts for all cases where no evidence is available at the
scene.

Best estimate (23 cases). These are predominantly early phase 2 cases and are
sometimes made with reference to speed limits or vehicle speed restrictions.

Estimated from specific evidence (10 cases). Data largely derived from tachograph
readings.

Calculated (0 cases).

Although estimations based on road speed limits or vehicle-specific speed limits are on the
OTS database, these were not considered reliable enough as a speed measure to use in
this study. Also, speeds recorded for the relevant cases do not reflect the situation in the
real world due to the large proportion being estimated or unknown. A safe estimate for

truck speeds on all road types would only be available through additional data sources.
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Table 15: Line summaries of accidents involving HGVs in darkness from OTS 2000-2007

HGV
Street Speed limit Foreign Collision Collision headlamp
Case Natural light lighting Road Type Class (mph) Accident Scenario HGV partner 1 partner 2 Fault relevant Notes (HGV)
1 Darkness None Straight, Level Motorway 70 HGV drove into the rear of another HGV RHD HGV None Yes Possible Possible Fatigue case, Inattention
2 Darkness None Straight, Level Motorway 70 HGV behind drove into rear RHD HGV None No No Had lights on and Flashing beacons
Fatigue case, driver stated woke up in
3 Darkness Yes Straight, Level Motorway 70 Single vehicle ran off road to the N/S RHD Fence None Yes No field
R bend slight, Slight
4 Dusk/light Unlit uphill B Class 40 other vehicle into HGVs path RHD Car None No No Nothing HGV could do, visibility good.
5 Dark/Dawn Yes x road, level Unclass 30 Other vehicle pulled out into HGVs path RHD Car Hedge No No No time to react,
Roundabout, left
6 Darkness Yes bend, downhill A Class 70 Car lost control and entered HGVs path RHD Car None No No Car lost control nothing the HGV could do
7 Darkness Yes T junction, level Unclass 30 Reversing out of car park into a passing car RHD Car None Yes No HGV reversing
Thought M/C may have been lost in veh
Darkness Yes T junction, level A Class 50 Pulled across oncoming traffic RHD Motorcycle None Yes Probably behind
Darkness Yes Straight, slight uphill A Class 70 Car lost control and entered HGVs path RHD Car None No No HGV had passed the swerving vehicle
If more illumination drunk driver may have
10 Darkness Yes  Roundabout, level B Class 30 Drunk driver lost control and struck HGV RHD Car None No possible seen him?
Car LOC and crosses into the opposing
11 Dawn Yes R bend Slight, level A Class 70 carriageway RHD Car None No No
HGV new to the area and thought he was
12 Dusk None R bend slight, level Unclass 40 HGV on the wrong side of the dual carriageway RHD Motorcycle None Yes Probably on the correct side of the road.
Car driver not paying attention, playing
13 Darkness Yes R bend slight, level Motorway 70  Vehicle swerved to avoid HGV and rolled car RHD None None No No with his radio.
went through a red light and caused the
14 Darkness Yes X roads A Class 40 collision RHD Car car Yes No
HGV changes lane from 1 to 2 and collided
15 Darkness None Straight Motorway 70 with car LHD Car None Yes No Car came from behind the HGV
16 Darkness None Straight Motorway 70 Car LOC and swerved in front of HGV RHD Car Barrier No No
HGV changed from lane 1 to 2 didn't see the
17 Darkness Yes Straight Motorway 70 car LHD Car None Yes No Blind spot of LHD HGV
car drifted from lane 3 to 2 and collided with
18 Dawn Yes Straight Motorway 70 HGV RHD Car None No No Car LOC
turned from lane 1 to 2 and clipped the rear
19 Darkness Yes Straight Motorway 70 offside of a car RHD Car None Yes Possible Turn into lane 1 too early
Car LOC and swerved into lane 1 and struck
20 Darkness None R bend slight Motorway 70 the HGV RHD Car None No No Car LOC, Visibility poor thick fog.
car just finished an overtake in lane 2 and the More likely a blind spot issue.
21 Dusk None R bend slight Motorway 70 HGV pulled out into lane 2 LHD Car None Yes No
22 Darkness None Straight B Class 60 HGV struck a drunk ped. lying in the road RHD Pedestrian None No Probably Pedestrian drunk in the road
Car LOC due to previous impact and struck
23 Darkness Yes Straight Motorway 70 HGV RHD Car None No No Car LOC
24 Darkness Yes Straight Motorway 70 HGV LOC drifted to N/s RHD Barrier None Yes No Fatigue
HGV changed from lane 1 to 2 didn't see the
25 Darkness Yes T junction Motorway 70 car LHD Car None Yes No Blind spot of LHD HGV
26 Darkness None L bend slight Motorway 70 Car drove into the rear of the HGV RHD Car None No No
27 Darkness None Straight Motorway 70  Car LOC and drove into the side of the HGV RHD Car None No No Fatigue on part of the Car driver
Van changes lane in front of HGV causing the The HGV accelerated to try and stop the
28 Darkness Yes T junction A Class 30 collision RHD Van None Y/N No Van changing lanes
29 Darkness None Straight Motorway 70 HGV changed lanes and sideswiped a car LHD Car None Y No Blind spot of LHD HGV
Car went into a junction and turned right in front Car driver distracted, possible going
30 Dawn None X roads A Class 40 of the HGV RHD Car None No No through a red light
31 Darkness Yes Straight Motorway 70 HGV lane changing from 1 to 2. LHD Car None Y No Blind spot of LHD HGV
32 Darkness Yes Straight Motorway 70 HGV changing lane from 1 to 2 LHD Car None Y No Blind spot of LHD HGV
33 Darkness Yes Straight Motorway 70 HGV moving from lane 1 o 2 and struck the car LHD Car None Y No Blind spot of LHD HGV
HGV cuts back into lane 1 to early causing van
34 Darkness None Straight, Level Motorway 70 to swerve off carriageway Unknown Van None HGV No Vehicles parallel before impact
HGV merges to offside and collides with Fiesta
35 Darkness Yes Slight left, Level Motorway 70 in blind spot LHD Car None HGV No Vehicles parallel before impact
Scooter collides with refuse collector as he
36 Dawn None Straight, Level A Class 30 steps from vehicle RHD Ped None M/C No Not an HGV accident
HGV merges to offside and collides with SAAB
37 Darkness None Straight, Level Motorway 70 in blind spot LHD Car None HGV No Vehicles parallel before impact
HGV merges to offside as Brava merges to
38 Darkness Yes Straight, uphill Motorway 70 nearside, sideswipe LHD Car None Both No Vehicles parallel before impact
HGV runs into rear of slow moving car through
39 Darkness Yes Straight, Level Motorway 70 roadworks LHD Car None HGV Poss Inattention or lack of lighting?
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HGV
Street Speed limit Foreign Collision Collision headlamp
Case Natural light lighting Road Type Class (mph) Accident Scenario HGV partner 1 partner 2 Fault relevant Notes (HGV)
40 Dawn Yes Straight, Level A Class 60 HGYV collides with a low bridge RHD Bridge None HGV No
HGV collides with Suzuki as it turns right from Vehicles parallel before impact
41 Darkness Yes Roundabout A Class Unknown lane 1 of roundabout LHD Car None HGV No
42 Dusk None Right, Uphill A Class 60 HGV overturns while negotiating right bend RHD None None HGV No Stolen vehicle
43 Dusk Yes Straight, Level A Class 70 HGV runs into rear of stationary car LHD Car None HGV Poss Inattention or lack of lighting?
HGV moves off from parked position and
44 Darkness Yes Straight, Level A Class 30 collides with side of passing Toyota LHD Car None HGV No Vehicles parallel before impact
Fire engine understeers into stationary traffic at
45 Darkness Yes T-junction left B Class 30 left turn RHD Car None HGV No
Overtaking Fiesta spins into front of horse box Fiesta approaching from rear - lighting not
46 Darkness None Slight Left, uphill A Class 60 from adjacent lane RHD Car None Car No relevant
HGV moves over to nearside lane and collides
47 Dawn, Twilight None Straight, uphill A Class 70 with merging Cavalier RHD Car None HGV No Vehicles parallel before impact
48 Darkness Yes Straight, Level A Class 50 Car cuts in front of HGV on exit of slip RHD Car None Car No Vehicles parallel before impact
HGV waiting to turn right in filter, car runs into Car approached from rear, no headlight
49 Dawn None Straight, Level A Class 60 rear of trailer RHD Car None Car No relevance
Fiesta attempts to undertake HGV as it begins
50 Darkness Yes Straight, Level A Class 40 to move to nearside RHD Car None Car No Vehicles parallel before impact
HGV merging from O/S to N/S collides with car
51 Darkness Yes Slight left, Level A Class 40 in blind spot RHD Car None HGV No Vehicles parallel before impact
52 Darkness None Straight, Level A Class 40 HGV runs into the back of a cyclist RHD Cyclist None HGV Yes
HGV fails to negotiate a left bend on a slip road
53 Darkness Yes Left, Level Motorway 70 and collides with a sign RHD Pole None HGV Poss
HGV hits offside of stolen Nova as it runs a red
54 Darkness Yes X roads A Class 30 light RHD Car None Car No
55 Dusk Unknown Roundabout A Class 40 HGYV rolls onto nearside on roundabout RHD None None HGV No
56 Darkness None Straight, Level Unclass 60  Reversing truck slides into ditch to nearside. RHD None None HGV No
Car attempts to undertake HGV on slip road
57 Dawn Unknown  Slight left, downhill A Class 70 and truck moves over - sideswipe RHD Car None HGV No Vehicles parallel before impact
HGV overtakes slow vehicle forcing oncoming
vehicles to brake/swerve - collision only
58 Darkness Yes Straight, Level A Class 60 between oncoming cars  Unknown None None HGV No Bad overtake - not lighting related.
Audi overtakes HGV and collides with its
59 Darkness None Straight, Level A Class 60 offside when faced with oncoming vehicle RHD Car None Car No Vehicles parallel before impact
HGV collides with HGV as it swerves to avoid a
60 Darkness None Straight, Level A Class 60 slowing vehicle RHD HGV Car HGV No Faced with oncoming HGV
HGV moves out to pass slowing vehicle, failed to react to slowing van, pulled into
61 Darkness None Straight, Level A Class 60 collides with oncoming HGV, transit and proton RHD HGV Van HGV No path of oncoming HGV
62 Darkness Yes Straight, Level Motorway 70 HGV moves over into lane 1 colliding with car  Unknown Car None HGV No Vehicles parallel before impact
HGV moves over into car's lane on the
63 Dusk None Roundabout A Class 40 approach to a roundabout - sideswipe RHD Car None Car No Vehicles parallel before impact
HGV overturns exiting left bend, Cars collide Truck on side and broadside to road, no
64 Darkness None Slight left, uphill A Class 60 with stationary HGV RHD Car Car HGV No headlights visible
65 Darkness Yes Roundabout, A, 60 A Class 60 HGV collides with rear of car on roundabout RHD Car None HGV No
HGV continuing around lane 1 of roundabout, HGV headlights not visible to collision
66 Darkness Yes Roundabout A Class 60 collision with exiting vehicle LHD Car None HGV No partner
Truck swerves into oncoming lane - head on
67 Dawn None Straight, Level A Class 60 collision RHD Van None HGV Poss Inattention or lack of lighting?
HGV headlights not visible to collision
68 Darkness None T-junction A Class 60 HGV reversing onto priority road RHD Car None HGV No partner
69 Darkness Yes X roads A Class 30 Non priority vehicle turns across path of HGV RHD Car None Car Poss'
70 Darkness Yes Straight, Level A Class 60 collision with low bridge RHD Bridge None HGV No
Table 16: Line summaries of all accidents where dazzle considered relevant in OTS 2000-2007
Case Dazzle Natural Street lighting  Road type Speed limit Accident scenario Vehicle A Collision Notes
relevant light (mph) partner
101 Possible Dark None U 60 Car taking RH bend. Dazzle from vehicle opposite direction causing car to Car Tree Vehicle couldn't see the bend anymore due to dazzle; went straight
go off road to nearside. on and left road.
102 Possible Dark Yes U 30 Car hit pedestrian crossing the road. Driver stated unable to see ped. due Car Pedestrian  Accident at zebra crossing. Car didn't see pedestrian. Thought to be
to 4x4 in opposite direction blinding him. dazzle from an approaching 4x4.
103 Possible Darkness Present A 30 Elderly driver (89) disorientated by dazzle ran into excavated hole Hole Straight, roadworks.
104 Possible Darkness None U 60 Car enters ditch on nearside Ditch Slight right bend.
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From the selection of 71 truck accidents in darkness, including dawn and dusk, an in-depth
review of each case was conducted, the purpose of which was to determine the cases
where headlamp illumination was a causal factor. The method of determining relevance
was based around a number of criteria derived from the nature and circumstance of each

case reviewed. This first review identified an intermediate case output of 12 cases.

Cases were ruled out on the following criteria:

Self-illumination. Any vehicle-to-vehicle accident where both parties were sufficiently self-
iluminated. Visibility to both parties was clear and unobstructed and a degree of driver
error, perception or misjudgement was evident.

Parallel impacts. Any vehicle to vehicle accident where both parties were travelling in the
same direction. No direct headlamp illumination to either party. Vehicles in blind spots.
HGV not at fault. Causation from other parties; for example, other vehicle losing control.
Driver error. Accidents involving fatigue or inattention as the primary cause. Any single

vehicle accidents where driver misjudgement was identified.

Accidents were considered relevant where there was a high degree of headlamp influence,
i.e. the lighting present at the scene was attributable to the vehicle only. The most
common accident type involved an impact with an object that was unlit or poorly

illuminated.

The 12 cases selected at the intermediate stage were reviewed again and underwent an
additional reconstruction phase reviewing vehicle sight lines and possible reaction and
stopping distances. This eliminated further cases where a theoretical improvement in
vehicle lighting would not have influenced the accident outcome. This process resulted in

the following two indicative scenarios.
OTS case A

This case involved a drunk pedestrian in dark clothing on an unlit, 60 mph, B-class
carriageway. As the HGV approached, the driver initially failed to recognise the pedestrian
and was then unable to take evasive action due to oncoming traffic. The pedestrian was
struck by the nearside (left) front of the HGV.
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Figure 1: Scene sketch (OTS case A)
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Time 23:26
Weather Fine, clear, good visibility
Road condition Dry

Road details

Class B

Speed limit 60 mph
Horizontal alignment Straight
Vertical alignment Slight uphill
Lighting Unlit

Number of lanes (in this direction) 1

Traffic density Light

Truck details

Make Renault
Model S150 Midliner
Year of manufacture 1999

Body type Rigid (flatbed)
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Figure 2: Accident scene and frontal view of HGV (OTS case A)
OTS case B

A pedal cyclist was travelling on a straight unlit carriageway at approximately 10 mph. An
HGV travelling at approximately 40 mph in the same direction came up behind the pedal
cycle. The HGV driver did not see the pedal cyclist and struck the rear of the pedal cycle
with the nearside (left) front corner of the truck. The pedal cycle and rider were thrown

onto the roadside verge.
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Figure 3: Scene sketch (OTS case B)
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Accident details

Time 05:31

Severity Serious

Weather Fine, clear, good visibility
Road condition Dry

Road details

Class A

Speed limit 40 mph

Horizontal alignment Straight

Vertical alignment Level

Lighting Unlit

Number of lanes (in this direction) 1

Traffic density Light

Truck details

Make Leyland

Model 85 360 ATi

Year of Manufacture 1995

Body type Tractor unit with trailer

Figure 4: HGV and bicycle (OTS case B)

4.3 Supporting information

4.3.1 Category A and category B heavy goods vehicles

In order to understand the magnitude of any proposed change in headlamp aim
regulations, it is helpful to estimate the proportion of heavy goods vehicles in the two
categories defined for testing, Category A and B. The definitions of the two categories,
taken from the Heavy Goods Inspection Manual, Section 67: Aim of headlamps are as

follows:

Category A vehicles are any vehicles not covered by category B.
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Category B vehicles are 2 or 3 axle rigid vehicles with a wheelbase of 5 m or less
(measured to the centre line of the bogie) and all 2 or 3 axle tractor units in either case not

fitted with self-levelling rear suspension, headlamps or a driver’s headlamp control.

In general, Category A vehicles consist of (i) longer rigid vehicles and (ii) both rigid and

articulated vehicles with modern facilities for headlamp control and adjustment.

Cattell? estimates that Category A vehicles comprise 88.5% of the national fleet. This is an
estimate based on the number of new vehicles coming onto the road from 1993 (when
fitting in-cab headlamp adjustment to HGVs became compulsory) as a proportion of the

total number.

A VOSA testing station in Leicester was visited where approximately 60 to 70 vehicles
(HGVs and PSVs) are tested each day. It was reported by a manager there that from
observation of the traffic through the station, only about 10% of HGVs now fall into
Category B which corresponds with the VOSA report. With the compulsory fitting of in-cab

adjustment on HGVs, this figure can be expected to increase further over time.

Contact was also made with a division of an HGV manufacturer based in the UK to obtain
supporting information. They were able to provide percentage figures for the number of
their trucks that were fitted with a manual headlamp adjustment function, thus putting them

into Category A. This is given in Table 17 below.

Table 17: Percentage of HGVs fitted with headlamp adjustment (single make)

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
1 2 3 4 2 2 13 18 19 20 21 18 21 23 21

2 Cattell, A., Headlamp Aim 2006 - Final Report & Recommendations, VOSA report MP01/067, 2007.
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Figure 5: Percentage of HGVs fitted with headlamp adjustment (single make)

As shown above, there was a sharp increase in the number of this particular
manufacturer’s trucks fitted with manual headlamp adjustment function from 1999
onwards, possibly corresponding to the rise in the number of failures of MOT headlamp

aim tests.

It can be seen that these percentages are lower than the VOSA estimate (90%) of vehicles
coming into category A. However these figures only cover in-cab headlamp adjustment
and not the other factors also putting vehicles into Category A such as a longer
wheelbase, self-levelling rear suspension and self-levelling headlamps. Also, as HGVs go

out of service, this will reduce the number of older vehicles in both categories A and B.

4.3.2 Laden and unladen vehicles

VOSA'’s approach to testing vehicles is to assess them in service rather than on a type-
approval basis under controlled laboratory conditions. They recommend that trucks attend
for test with an average load and for operators to build it into their normal delivery
schedule to avoid unnecessary cost. However rather than carrying an average load, some
vehicles may come in for testing fully laden or empty. For vehicles with heavy structures
such as those providing refuse collection or parcel delivery, it is naturally preferred that

they attend empty.

This variation can have an effect on the headlamp aim test result. For example, a rigid

vehicle may come for test unladen with the headlight aim in the range of legal tolerance;
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however if a heavy load is placed on the vehicle towards the back, this may cause the
headlights to rise at the front thus decreasing its downward angle. An empty vehicle may
also come for test and be found to fall just within the headlamp height category ‘above
850mm’ where one set of headlamp aim tolerances apply, but be in the alternative

category of ‘below 850mm’ when loaded where the tolerances differ.

It is useful then to gain information on the amount of travel that HGVs perform unladen and
the average lading factor, i.e. the average load that vehicles carry as a percentage of the
maximum tonnage that can be carried. The following chart taken from the National
Statistics and DfT Transport Statistics Bulletin® shows that for the past 20 years, just over
one quarter of goods vehicle mileage is now run empty (the lighter bars on the chart).

However this has reduced from one third in 1982.

70+
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@ Lading factor

D!
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Figure 6: Percentage of time HGVs are empty and average lading factor

The lading factor is reducing slightly over time and has gone down from 63% in 1996 to
56% in 2006 (the darker bars on the chart). However for larger vehicles, likely to be in
Category A, it is slightly higher. For rigid trucks over 25 tonnes it is currently 63%, and for

articulated vehicles over 33 tonnes it is 58%.

% Sowter, M., Griffiths, D., and Reynolds, S., Transport Statistics Bulletin, Road Freight Statistics 20086,
National Statistics and Department for Transport SB (06) 23, 2006.
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4.3.3 Proportion of headlamp types in use

The type of headlamp used also affects the lighting provided by HGV headlamps. The
majority of headlamps in use are standard halogen. However the newer xenon headlamp
technology has been developed to give greater brightness, a sharper beam profile and to
reproduce the colour spectrum of daylight. Adapted forms of xenon headlights allow light
to be shed to the side as the driver turns a corner: to swivel towards the corner and to

provide optimum lighting for different road conditions.

To gauge the proportion of halogen versus xenon headlamps in use, contact was made
with a lighting manufacturer based in the UK and the HGV manufacturer mentioned above.
Representatives from both companies estimated that for headlamp sales for all vehicles
types and their use on trucks, 90% are still halogen and 10% are xenon. The take-up of
xenon headlamps which would provide improved driver vision appears therefore to be
gradual. However it was also found that the production of xenon headlamps by the lighting

manufacturer has risen from 3% in 1994 to 31% in 2004, so the picture may be changing.

The main limiting factor for the take-up of the newer headlamps is thought to be cost, with
for example a typical set of headlamps costing £150 and the xenon equivalent costing
£500. An even newer form of headlamp technology based on LED (light emitting diodes)
has also been launched which increases headlamp brightness further. As interest in LED
headlamps from vehicle operators and drivers grows, this may force the cost of the xenon

headlamps down and increase the rate of take-up.

4.3.4 Estimation of HGVs on road with very high or very low headlamp aim

Many factors, including loading, affect the headlamp aim for vehicles in use on the roads
even after being set correctly in a garage or testing station. It would be useful to know the
numbers of HGVs on the road with aim out of the legal range, either too high or too low,
both of which present a safety risk. No specific data was available; however the very rough

first estimate provided here, based on simple assumptions, provides a starting point.

Many modern vehicles provide the driver with a control for adjusting the headlight beam up
or down. This control is designed to enable the driver to set the low beam to an

appropriate level under the conditions of use on the public roads, i.e. the driver is meant to
use the control to compensate for the factors that affect headlamp aim, including loading. It
is therefore possible, in the absence of further information, to assume (a) that if the control

is well designed, the effect of operational factors on headlamp aim should be roughly

ESRI, Loughborough University 25 7 April 2008



HGV Headlamp Aim 2008 LUEL5667

comparable to the range of the manual setting. If it is further assumed (b) that a normal
curve (in the statistical sense) is appropriate for describing the variation of headlamp aim
of trucks on the road relative to their setting in the test and (c) that the range of the manual
adjustment covers about 95% of the variation caused by operatioal factors in actual use,
then the manual setting range corresponds to about four standard deviations (x20) of the

on-road variation.

Two values for the range of a manual headlamp adjuster were obtained from within the
group associated with this project: 2.5% for a Mercedes HGV and 7.45% (4.26 degrees)
for a Volvo headlamp. These two values for the range of manual adjustment therefore
correspond to standard deviations (o) of 0.625% and 1.862% (one-quarter of the manual
range). These estimates are used below to form some idea of how many HGVs on the
roads might have very high or very low aim, even after being set correctly in the test, due

to the real factors that affect the aim of trucks in everyday use.

(The measuring unit for aim used below is % slope downwards. A 1% downward slope is 1
unit vertical fall for 100 units horizontal run. This can also be expressed in degrees 6,
where tan(8) = 1/100. The range of a manual adjuster is physically an angle rather than a
slope; however the considerations here deal with angles that are so close to horizontal that
the relationship between slope and angle is essentially linear. Hence either unit can be
used.)

Table 18: Estimated proportion of HGVs on road with very high or very low headlamp aim, assuming
loading effect of 2.5% slope (1.43 degs) and mid-range setting at test

Aim (slope %)

Standard Normal

deviation Threshold distribution
Test range Mean (on road) value Direction z value Probability Notes
0.5t02.0 1.25 0.625 0.00 Horizontal or upwards -2.00 0.02 very high
0.5t02.0 1.25 0.625 3.25 Downwards below 3.25 3.20 0.00 very low
0.5t03.25 1.875 0.625 0.00 Horizontal or upwards -3.00 0.00 very high
0.5t0 3.25 1.875 0.625 3.25 Downwards below 3.25 2.20 0.01 very low

Table 18 shows an estimate of the proportion of HGVs on the roads with very high and
with very low aim, taking account of the effect of their operating conditions while at the
same time assuming they were set perfectly in the test to the middle of the acceptable
range. 'Very high' is defined as horizontal or higher, 'very low' as 3.25% downward slope
or lower. Two test ranges are shown: 0.5% to 2.0% and 0.5% to 3.25%: these correspond
to the current conditions and proposed conditions respectively of the Category A test. This

table uses the lower estimate of the effect of loading (2.5%, 0=0.625) to cover 95% of on-
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road variation. The implication is that hardly any HGVs would have very high or very low
aim if they were set mid-range at either version of the test. On the current test, the mean
aim is 1.25% slope. Under real operating conditions it is estimated that 0% (0.00) of HGVs
would have aim horizontal or higher, and 2% (0.02) would have aim 3.25% slope or lower.
On the proposed test with a relaxed lower limit, the mean aim is 1.875% slope and the
estimates for very high aim and very low aim shift to 0% (0.00) and 1% (0.01) respectively.
This represents a very slight decrease in very high aim and a very slight increase in very
low aim.

Table 19: Estimated proportion of HGVs on road with very high or very low headlamp aim, assuming
loading effect of 7.45% slope (4.26 degs) and mid-range setting at test

Aim (slope %)

Standard Normal
deviation Threshold distribution
Test range Mean (on road) value Direction z value Probability Aim
0.5t02.0 1.25 1.862 0.00 Horizontal or upwards -0.67 0.25 very high
0.5t02.0 1.25 1.862 3.25 Downwards below 3.25 1.07 0.14 very low
0.5t0 3.25 1.875 1.862 0.00 Horizontal or upwards -1.01 0.16 very high
0.5t03.25 1.875 1.862 3.25 Downwards below 3.25 0.74 0.23 very low

If the effect of on-road conditions on headlamp aim is higher, then the proportion of trucks
with very high or low aim on the roads, after being set correctly mid-range at the test, will
also be higher. Table 19 shows the same analysis as Table 18, except that it uses the
higher estimate of the effect of loading (7.45%, 0=1.862) to cover 95% of on-road
variation. These results imply a decrease in very high aim from 25% (0.25) to 16% (0.16)
for trucks on the road if they are set to mid-range in the proposed test, and a

corresponding increase in the incidence of very low aim from 14% (0.14) to 23% (0.23).
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5 Discussion

The search in STATS19 2005 for HGV accidents where insufficient visibility due to low

headlamps may have been relevant was shown to cascade as follows:

198,735 accidents
11,162 accidents involving HGVs
932 accidents involving HGVs in darkness without street lights
224 accidents involving HGVs in darkness without street lights where motorised
collision partners were parked (Table 3)
179 accidents involving HGVs in darkness without street lights where the HGV
was not parked and motorised collision partners were parked (Table 4):
95 SVA without pedestrian
28 SVA with pedestrian
13 pedal cycle
20 parked vehicles
23 multi-vehicle (at least one parked)
There is no further evidence available in STATS19 to say in how many of these 179
accidents inadequate HGV headlamp illumination was an actual contributing factor as
opposed to a possible contributing factor. Experience with in-depth accident case reviews
would suggest that it is a minority of cases given the multiplicity of other accident causes
such as fatigue, alcohol, and inattention. Not all accidents involving HGVs are the fault of
HGV drivers. It is also completely possible that high beam was turned on for the HGV in

many of these accidents. (The annual test is applied to low beam.)

The most common characteristics of these 179 accidents were fairly clear: A-road or
motorway; single or dual carriageway; 60 to 70 mph speed limit, with a second peak at 30
mph for SVA accidents with pedestrian; not at or within 20 m of a junction; not at a
pedestrian crossing (even for pedestrian accidents); no carriageway hazard; vehicle

travelling ahead, sometimes with a left- or right-hand bend.

Table 6 shows that of the 179 accidents, 83 (46%) occurred on single carriageways, where
HGVs are legally limited to 40 mph; and 84 (47%) accidents occurred on dual
carriageways, where, except for motorways, HGVs are limited to 50 mph. From Table 5,
43 accidents (24%) occurred on motorways, where HGVs are limited to 56 mph. The
Highway Code suggests typical stopping distances for cars on dry roads, incorporating
reaction time: 36 m, 53 m and 73 m for travelling speeds of 40, 50 and 60 mph
respectively. Putting these figures together, indications are that night-time visibility of 36 m

would suffice in about half of cases with the remaining half in the 53 to 64 m range.
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The OTS in-depth accident database contained 71 HGV accidents in darkness or twilight.
These were examined closely for indications that inadequate headlamp illumination may
have been a causal factor, and in the end two cases were nominated: one pedestrian lying
on the carriageway, and one pedal cycle hit from behind on the left side of the road. The
general characteristics of these two accidents broadly matched those identified in
STATS19. The relatively high proportion of cases in OTS where headlamp illumination
was not relevant is also consistent with the indications from STATS19.

The question of where to set the upper and lower limits of vertical headlamp aim in the
annual test requires a trade-off between the potential for inadequate frontal illumination on
one hand and glare to other road users on the other. The Contributory Factors file of
STATS19 was therefore analysed for "dazzling headlights". This showed 503 accidents
from the total of 198,735 (Table 14). Most of these accidents (436) involved cars; few
involved HGVs as the affected vehicle (11) or the collision partner (4). It is however
impossible to know how many HGVs might have dazzled other road users. It is also
reasonable to suspect that contributory factors may be under-reported in STATS19
because the depth of investigation required to identify them requires human and financial

resources beyond those available to the reporting police forces.

The OTS in-depth accident database contains a total of 13 cases from the total sample of
3504 accidents where dazzling headlights was suggested as an accident cause. In the
majority of these the suggestion was not directly supported by a claim by the driver. A
further review of these cases identified only four cases where there is enough evidence to

rank the suggestion as a real possibility.

The data therefore provides a few possible cases in the in-depth database and 503
reported cases of dazzling headlights in the national database. HGVs were probably the
culprit in an unknown minority of these; on the other hand the incidence of glare is
probably under-reported. Faced with these counteracting unknowns, it is only possible to
tentatively conclude that the number of accidents caused by HGVs dazzling other road
users could be in the 10s or 100s. Whether the number extends over 1000 is open

conjecture.

On the whole, based on the accident data reviewed here, the incidence of accidents
involving HGVS caused either by excessively low headlamp aim or by excessively high
headlamp aim seems most likely to be low in absolute terms and broadly of the same

order of magnitude.
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An attempt was made in section 4.3.4 to estimate the effect of lowering the lower test limit
(from 2.0% slope to 3.25%) on the proportion of HGVs with very high and very low aim.
The key assumption, that the range of manual headlamp adjustment provided for the
driver compensates for and is therefore comparable to the effect of loading and other
factors on headlamp aim under real operating conditions, has not to the authors'
knowledge been justified in a rigorous forum. It is therefore presented only as an guide
and aid to further considerations. The analysis showed at least that the calculation is very
sensitive to the estimate of the effect of loading and other operational factors. When this
was matched to an adjustment control with a range of 2.5% slope, a negligible proportion
of HGVs with headlamps set mid-range in either the current or proposed (0.5% to 3.25%)
test would be expected to have very high aim (horizontal or higher) or very low aim (3.25%
slope or lower) under operating conditions. When it was matched to an adjustment control
with a range of 7.45% slope, then, on the assumptions made, the proposed test would
suggest a decrease in very high aim from 25% to 16% with a corresponding increase in
very low aim from 14% to 23%. Given the lack of information available for this work on the
effect of loading, the provisional conclusion seems to be that the proposed lowering of the
lower test limit would roughly invert the proportions of very high and very low aimed HGV
headlamps in use on the roads, but the magnitude of this exchange cannot be confidently

assessed.

Draper (2008) contributed a sensitivity range and glare analysis for a typical truck
installation. Among other results, it shows that a downward inclination of around 1% slope
is required for a middle-of-the-range headlamp mounting height (700 mm, 830 mm) to
achieve 3 lux illumination 25 cm above the surface in the centre of the road at a distance
of around 40-50 m.* Similar illumination is achieved on the kerbside (right-hand road edge
for right-hand traffic) with a downward inclination of 2.0% to 2.5% slope.® This is due to the
shape of the modern illumination field which directs light at a higher angle towards the side
of the road. It appears from the accident data that most pedestrians struck by HGVs are on
the left of the road, and it can be surmised that the same is true of most parked vehicles.
Based on this evidence for a single HGV installation, if night-time visibility requirements

are around 36 m for about half of HGV accidents and around 53 to 64 m for the other half

* Table: Range of 3 lux line at 25 cm above road surface - road centre line

® Table: Range of 3 lux line at 25 cm above road right hand road edge
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as discussed above, a downward aim of 2.0% to 2.5% would not have a foreseeable

detrimental effect on road safety.

Draper also provided information on the weighted flux in glare zone related to headlamp
mounting height. For the intermediate headlamp mounting heights (700 mm, 830 mm), the
highest vertical aim within acceptable glare levels is around 0.5% to 0.25% downward
sIope.6 This is compatible with the upper test limit, 0.5% slope, in both the current and
proposed tests. It also confirms the selection of horizontal aim as an appropriate threshold

for very high aim in the normal distribution calculation in section 4.3.4.

® Table: Weighted Flux in Glare Zone Related to Headlamp Mounting Height
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6 Conclusion

Based on the data analyses and information available for this report, it appears that the
numbers of accidents resulting from (a) inadequate HGV headlamp illumination or (b)
dazzle from HGV headlamps are probably low in absolute terms and of a comparable
order of magnitude. There is some indication that a lowering of the lower test limit from
2.0% to 3.25% would shift but not radically alter the proportion of trucks on the road with
very high or very low aim. Finally, the accident data seems to call for illumination on the
kerbside of the road at a distance of around 36 m for about half of cases and around 53 to
64 m for the other half, appropriate for trucks travelling ahead on single and dual
carriageway roads at their regulatory speed limits. One representative modern HGV
headlamp installation for which lighting data was available provides sufficient illumination

up to around 2.5% downward slope.

In essence there is a trade-off in lowering the expected mean aim of HGV headlamps: on
one hand, a possible reduction in the incidence of glare from HGVs and, on the other
hand, a possible increase in the incidence of inadequate forward illumination for HGVs.
The 503 cases of dazzling headlights recorded in STATS19 as a contributory factor is
probably an under-estimate, due to the impracticality of investigating every accident in
depth; at the same time, only a proportion of these cases would be from HGV headlights.
A group of 179 accidents were identified in STATS19 as featuring the conditions where
under-illumination from HGV headlamps may be relevant; however the exact proportion
where this was the actual cause cannot be specified. Consideration of the fluctuation of
headlamp aim due to loading and other operational factors indicated that a lowering of the
lower test limit to 3.25% slope would result in a roughly equal transfer of cases from
causing glare (aim too high) to under-illumination (aim too low), although the magnitude of
this exchange is sensitive to the estimate of the effect of the operational factors. In view of
the relatively low number of accidents involved and the trade-off between under-
illumination and glare, the evidence available indicates that a lowering of the lower test

limit to 3.25% slope would have no discernible net effect on the road casualty rate.

Associated project documents

Draper, G.R., Sensitivity Analysis: Range and Glare Evaluation, manuscript, 2008.
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Clemo, K., Assessment of the Field llluminated by Truck Headlamps at Two Different
Beam Settings, MIRA Confidential Report 1018582, manuscript, 2008.

7 Appendices

7.1 HGV accidents by light conditions

Table 20: Accidents involving HGVs by combination of vehicles, road class and light conditions

Single vehicle Two vehicle accidents by vehicle type B All All
accidents accidents
with with
No With Motor Motor Bus Light Heavy Any three or heavy
pedes- pedes- Pedal cycle cycle or goods  goods other Not more goods
trian trian  cycle to 50cc 50cc + Car coach vehicle vehicle vehicle known vehicles vehicles
Daylight
Motorway 64 4 0 0 14 907 2 52 65 3 0 440 1551
A(M) 4 3 0 0 0 23 0 3 6 0 0 12 51
A 291 215 183 33 193 2314 97 189 151 53 2 1170 4891
B 47 58 36 5 42 384 23 34 38 10 0 153 830
Cc 27 29 27 3 21 222 1" 23 21 5 0 65 454
Unclassified 67 183 69 22 58 639 33 65 22 21 0 140 1319
Total 500 492 315 63 328 4489 166 366 303 92 2 1980 9096
Darkness lights lit
Motorway 17 1 0 0 3 211 1 4 12 0 86 335
A(M) 2 0 0 0 0 3 0 0 0 0 1 6
A 61 17 19 6 18 293 6 14 5 3 90 532
B 5 4 2 0 4 35 1 0 2 0 8 61
Cc 5 5 3 1 2 19 0 0 0 0 4 39
Unclassified 16 16 6 3 5 80 1 4 3 2 25 161
Total 106 43 30 10 32 641 9 22 22 5 214 1134
Darkness -other
Motorway 24 3 0 0 1 160 1 11 35 2 0 74 311
A(M) 0 0 0 0 1 8 0 2 0 0 0 2 13
A 53 13 10 1 9 197 2 22 23 4 1 141 476
B 8 3 2 1 0 26 0 3 3 2 0 14 62
Cc 7 2 0 0 0 12 0 0 0 0 0 2 23
Unclassified 3 8 1 1 1 25 1 1 0 0 0 6 47
Total 95 29 13 3 12 428 4 39 61 8 1 239 932
All light conditions
Motorway 105 8 0 0 18 1278 4 67 112 5 0 600 2197
A(M) 6 3 0 0 1 34 0 5 6 0 0 15 70
A 405 245 212 40 220 2804 105 225 179 60 3 1401 5899
B 60 65 40 6 46 445 24 37 43 12 0 175 953
Cc 39 36 30 4 23 253 1" 23 21 5 0 71 516
Unclassified 86 207 76 26 64 744 35 70 25 23 0 171 1527
Total 701 564 358 76 372 5558 179 427 386 105 3 2433 11162
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Table 21: Accidents involving HGVs by combination of vehicles, road type and light conditions

LUEL5667

Single vehicle

Two vehicle accidents by vehicle type B

All All
accidents accidents
with with
No With Motor Bus Light Heavy three or heavy
pedes- pedes- cycle or goods goods more goods
trian trian 50cc + Car coach vehicle vehicle vehicles  vehicles

Daylight
Roundabout 126 14 42 496 9 23 7 0 69 813
One way street 4 19 5 53 7 7 3 1 16 135
Dual carriageway 107 53 46 1670 33 117 113 0 853 3060
Single carriageway 234 397 228 2177 115 211 172 1 1014 4900
Slip road 22 2 5 66 1 6 8 0 23 136
Unknown 7 7 2 27 1 2 0 0 5 52
Total 500 492 328 4489 166 366 303 2 1980 9096

Darkness - lights lit
Roundabout 34 0 1 4 72 0 1 0 0 13 130
One way street 6 1 0 2 10 2 0 0 1 2 24
Dual carriageway 32 10 2 9 326 2 12 15 1 121 535
Single carriageway 31 32 7 17 221 5 9 6 3 74 425
Slip road 3 0 0 0 10 0 0 1 0 4 18
Unknown 0 0 0 0 2 0 0 0 0 0 2
Total 106 43 0 32 641 9 22 22 5 214 1134

Darkness - other
Roundabout 2 0 0 0 1 10 0 0 0 0 0 0 13
One way street 1 0 0 0 0 1 0 0 0 0 0 0 2
Dual carriageway 42 6 5 1 7 253 1 20 53 1 0 118 507
Single carriageway 48 21 8 2 4 162 3 18 7 6 1 118 398
Slip road 2 0 0 0 0 2 0 1 1 0 0 1 7
Unknown 0 2 0 0 0 0 0 0 0 1 0 2 5
Total 95 29 3 3 12 428 4 39 61 8 1 239 932

All light conditions
Roundabout 162 14 47 578 9 24 7 0 82 956
One way street 11 20 7 64 9 7 3 1 18 161
Dual carriageway 181 69 62 2249 36 149 181 0 1092 4102
Single carriageway 313 450 249 2560 123 238 185 2 1206 5723
Slip road 27 2 5 78 1 7 10 0 28 161
Unknown 7 9 2 29 1 2 0 0 7 59
Total 701 564 372 5558 179 427 386 3 2433 11162
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Table 22: Accidents involving HGVs by combination of vehicles, speed limit and light conditions

Single vehicle Two vehicle accidents by vehicle type B Al Al
accidents accidents
Motor with with
No With cycle Motor Bus Light Heavy Any three or heavy
pedes-  pedes- Pedal to cycle or goods  goods other Not more goods
trian trian  cycle 50cc 50cc + Car coach vehicle vehicle vehicle known vehicles  vehicles

Daylight
20 mph 1 4 1 0 0 14 1 0 0 0 0 2 23
30 mph 106 424 251 29 152 1473 112 118 55 34 1 472 3227
40 mph 48 31 24 7 38 472 10 31 33 10 0 197 901
50 mph 31 7 2 1 15 220 4 12 9 0 0 118 419
60 mph 204 17 30 21 98 1056 31 111 103 34 1 538 2244
70 mph 110 9 7 5 25 1254 8 94 103 14 0 653 2282
Total 500 492 315 63 328 4489 166 366 303 92 2 1980 9096

Darkness - lights lit
20 mph 1 0 1 0 0 0 0 0 0 0 1 3
30 mph 32 33 19 9 23 232 8 10 5 3 68 442
40 mph 9 7 6 0 4 85 0 2 1 1 11 126
50 mph 10 1 3 0 0 24 0 1 0 1 8 48
60 mph 21 1 0 0 0 50 0 2 0 20 95
70 mph 33 1 1 1 5 250 1 8 14 0 106 420
Total 106 43 30 10 32 641 9 22 22 5 214 1134

Darkness - other
20 mph 0 0 0 1 0 0 0 0 0 0 0 0 1
30 mph 2 10 1 0 1 22 0 0 0 0 0 7 43
40 mph 3 1 0 1 1 17 0 3 3 3 0 6 38
50 mph 5 3 0 0 2 13 0 0 1 0 0 5 29
60 mph 41 10 7 0 4 138 3 17 6 3 1 108 338
70 mph 44 5 5 1 4 238 1 19 51 2 0 113 483
Total 95 29 13 3 12 428 4 39 61 8 1 239 932

All light conditions
20 mph 2 4 2 1 0 14 1 0 0 0 0 3 27
30 mph 140 467 271 38 176 1727 120 128 60 37 1 547 3712
40 mph 60 39 30 8 43 574 10 36 37 14 0 214 1065
50 mph 46 1" 5 1 17 257 4 13 10 1 0 131 496
60 mph 266 28 37 21 102 1244 34 129 111 37 2 666 2677
70 mph 187 15 13 7 34 1742 10 121 168 16 0 872 3185
Total 701 564 358 76 372 5558 179 427 386 105 3 2433 11162
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Table 23: Accidents involving HGVs by combination of vehicles, junction detail and light conditions

All All
Single vehicle Two vehicle accidents by vehicle type B accidents accidents
with with
No With Motor Motor Bus Light Heavy Any three or heavy
pedes- pedes- Pedal cycle cycle or goods goods other Not more goods
trian trian  cycle to 50cc 50cc + Car coach vehicle vehicle vehicle known vehicles  vehicles
Daylight
Not at a junction or
within 20 metres 276 213 113 34 120 2279 59 223 223 53 2 1254 4849
Roundabout 146 20 19 5 43 618 19 34 10 5 0 96 1015
Mini-roundabout 2 3 4 0 4 32 2 1 1 0 0 3 52
t, y or staggered
junction 39 161 104 15 92 830 49 64 35 15 0 304 1708
Slip road 24 2 3 2 8 151 1 8 11 0 0 82 292
Crossroads 6 48 40 3 21 262 20 14 7 7 0 105 533
Multiple junction 1 10 8 1 6 55 7 2 2 0 0 19 111
Private drive or
entrance 1 18 17 3 25 152 3 13 10 6 0 67 315
Other junction 5 17 7 0 9 109 6 7 4 6 0 50 220
Total 500 492 315 63 328 4488 166 366 303 92 2 1980 9095
Darkness: lights lit
Not at a junction or
within 20 metres 43 13 9 3 1" 348 3 13 14 3 140 600
Roundabout 41 1 5 1 5 90 0 1 3 0 14 161
Mini-roundabout 0 0 0 0 0 1 0 0 0 0 1 2
t, y or staggered
junction 12 19 10 5 8 88 2 3 4 2 27 180
Slip road 5 0 0 1 2 36 0 0 1 0 15 60
Crossroads 0 4 2 0 4 39 0 4 0 0 11 64
Multiple junction 0 3 0 0 1 8 1 0 0 0 0 13
Private drive or
entrance 0 1 2 0 1 16 2 0 0 0 2 24
Other junction 5 2 2 0 0 15 1 1 0 0 4 30
Total 106 43 30 10 32 641 9 22 22 5 214 1134
Darkness: other
Not at a junction or
within 20 metres 84 22 11 1 8 317 4 31 54 5 1 206 744
Roundabout 2 0 0 0 1 11 0 0 0 0 0 1 15
t, y or staggered
junction 7 5 0 2 1 43 0 3 2 2 0 12 77
Slip road 1 0 0 0 1 15 0 3 5 0 0 9 34
Crossroads 0 0 0 0 1 10 0 1 0 0 0 4 16
Multiple junction 0 0 0 0 0 1 0 0 0 0 0 0 1
Private drive or
entrance 0 0 2 0 0 18 0 1 0 1 0 2 24
Other junction 1 2 0 0 0 13 0 0 0 0 0 5 21
Total 95 29 13 3 12 428 4 39 61 8 1 239 932
All light conditions
Not at a junction or
within 20 metres 403 248 133 38 139 2944 66 267 291 61 3 1600 6193
Roundabout 189 21 24 6 49 719 19 35 13 5 0 111 1191
Mini-roundabout 2 3 4 0 4 33 2 1 1 0 0 4 54
t, y or staggered
junction 58 185 114 22 101 961 51 70 41 19 0 343 1965
Slip road 30 2 3 3 11 202 1 11 17 0 0 106 386
Crossroads 6 52 42 3 26 311 20 19 7 7 0 120 613
Multiple junction 1 13 8 1 7 64 8 2 2 0 0 19 125
Private drive or
entrance 1 19 21 3 26 186 5 14 10 7 0 71 363
Other junction 11 21 9 0 9 137 7 8 4 6 0 59 271
Total 701 564 358 76 372 5557 179 427 386 105 3 2433 11161
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Table 24: Accidents involving HGVs by combination of vehicles, pedestrian crossing (physical

facilities) and light conditions

Single vehicle

Two vehicle accidents by vehicle type B

All All
accidents accidents
with with
No With Motor Motor Bus Light Heavy Any three or heavy
pedes- pedes- Pedal cycle cycle or goods  goods other Not more goods
trian trian  cycle to 50cc 50cc + Car coach vehicle vehicle vehicle known vehicles vehicles
Daylight
Not applicable 483 334 245 57 289 4133 128 344 293 82 2 1849 8239
Zebra 1 29 6 1 3 32 3 3 1 1 0 18 98
Pelican, puffin,
toucan or similar
non-junct ped light
Xing 1 61 19 1 9 113 20 5 4 3 0 47 283
Pedestrian phase at
traffic signal junction 6 52 42 3 20 163 12 11 4 3 0 50 366
Footbridge or
subway 2 0 0 0 2 14 1 1 0 1 0 4 25
Central refuge 7 16 3 1 5 32 2 2 1 2 0 12 83
Unknown 0 0 0 0 0 1 0 0 0 0 0 0 1
Total 500 492 315 63 328 4488 166 366 303 92 2 1980 9095
Darkness: lights lit
Not applicable 100 28 26 9 27 582 8 17 21 5 199 1022
Zebra 0 3 1 0 2 3 0 1 0 0 1 11
Pelican, puffin,
toucan or similar
non-junct ped light
Xing 0 5 1 1 1 14 0 1 1 0 4 28
Pedestrian phase at
traffic signal junction 1 6 1 0 2 38 1 3 0 0 6 58
Footbridge or
subway 0 0 0 0 1 0 0 0 0 2 4
Central refuge 5 1 0 0 0 3 0 0 0 0 2 11
Total 106 43 30 10 32 641 9 22 22 5 214 1134
Darkness: other
Not applicable 94 27 13 2 12 427 4 39 61 8 1 239 927
Zebra 0 1 0 0 0 0 0 0 0 0 0 0 1
Pelican, puffin,
toucan or similar
non-junct ped light
Xing 0 0 0 1 0 1 0 0 0 0 0 0 2
Pedestrian phase at
traffic signal junction 0 1 0 0 0 0 0 0 0 0 0 0 1
Central refuge 1 0 0 0 0 0 0 0 0 0 0 0 1
Total 95 29 13 3 12 428 4 39 61 8 1 239 932
All light conditions
Not applicable 677 389 284 68 328 5142 140 400 375 95 3 2287 10188
Zebra 1 33 7 1 5 35 3 4 1 1 0 19 110
Pelican, puffin,
toucan or similar
non-junct ped light
Xing 1 66 20 3 10 128 20 6 5 3 0 51 313
Pedestrian phase at
traffic signal junction 7 59 43 3 22 201 13 14 4 3 0 56 425
Footbridge or
subway 2 0 0 2 15 1 1 0 1 0 6 29
Central refuge 13 17 3 1 5 35 2 2 1 2 0 14 95
Unknown 0 0 0 0 0 1 0 0 0 0 0 0 1
Total 701 564 358 76 372 5557 179 427 386 105 3 2433 11161
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Table 25: Accidents involving HGVs by combination of vehicles, carriageway hazards and light

conditions
Single vehicle Two vehicle accidents by vehicle type B
All All
accidents accidents
with with
No With Motor Motor Bus Light Heavy Any three or heavy
pedes- pedes- Pedal cycle cycle or goods goods other Not more goods
trian trian  cycle to 50cc 50cc + Car coach vehicle vehicle vehicle known vehicles vehicles
Daylight
None 488 476 313 61 318 4403 164 357 293 91 2 1896 8862
Vehicle load on road 0 2 0 1 4 14 0 2 0 0 0 15 38
Other object on road 7 10 2 1 6 60 1 5 7 1 0 38 138
Previous accident 2 0 0 0 3 1 1 3 0 0 23 33
Pedestrian in
carriageway - not
injured 0 2 0 0 0 0 0 1 0 0 0 1 4
Any animal in
carriageway (except
ridden horse) 5 0 0 0 0 7 0 0 0 0 0 7 19
Total 500 492 315 63 328 4487 166 366 303 92 2 1980 9094
Darkness: lights lit
None 102 43 29 10 32 634 9 21 21 5 203 1109
Vehicle load on road 0 0 0 0 0 1 0 0 0 0 1 2
Other object on road 0 0 1 0 0 6 0 1 0 0 9 17
Previous accident 0 0 0 0 0 0 0 0 1 0 1 2
Pedestrian in
carriageway - not
injured 1 0 0 0 0 0 0 0 0 0 0 1
Any animal in
carriageway (except
ridden horse) 3 0 0 0 0 0 0 0 0 0 0 3
Total 106 43 30 10 32 641 9 22 22 5 214 1134
Darkness: other
None 89 26 13 2 11 417 4 39 59 8 1 203 872
Vehicle load on road 0 0 0 0 0 1 0 0 0 0 0 4 5
Other object on road 1 3 0 0 1 5 0 0 0 0 0 13 23
Previous accident 0 0 0 0 0 2 0 0 2 0 0 14 18
Pedestrian in
carriageway - not
injured 0 0 0 1 0 1 0 0 0 0 0 2 4
Any animal in
carriageway (except
ridden horse) 5 0 0 0 0 2 0 0 0 0 0 3 10
Total 95 29 13 3 12 428 4 39 61 8 1 239 932
All light conditions
None 679 545 355 73 361 5454 177 417 373 104 3 2302 10843
Vehicle load on road 0 2 0 1 4 16 0 2 0 0 0 20 45
Other object on road 8 13 3 1 7 71 1 6 7 1 0 60 178
Previous accident 2 0 0 0 5 1 1 6 0 0 38 53
Pedestrian in
carriageway - not
injured 1 2 0 1 0 1 0 1 0 0 0 3 9
Any animal in
carriageway (except
ridden horse) 13 0 0 0 0 9 0 0 0 0 0 10 32
Total 701 564 358 76 372 5556 179 427 386 105 3 2433 11160
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Table 26: HGVs involved in accidents by manoeuvre, showing foreign registered left-hand drive

HGVs inv olved

Foreign registered LHD

Reversing 221 8
Parked 631 32
Waiting to go ahead but held up 465 17
Slowing or stopping 729 32
Moving off 314 23
U turning 63 5
Turning left 377 9
Waiting to turn left 30 1
Turning right 691 50
Waiting to turn right 77 2
Changing lane to left 473 21
Changing lane to right 878 431
Overtaking a moving vehicle - offside 274 21
Overtaking a stationary vehicle - offside 102 1
Overtaking — nearside 56 4
Going ahead on a left hand bend 437 13
Going ahead on a right hand bend 682 24
Going ahead other 5,617 336
All known manoeuvres 12,117 1,030
Number of vehicles involved in accidents 12,120 1,031
Of which — at a junction 5,119 264
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Table 27: Accidents involving HGVs by combination of vehicles, manoeuvre and light conditions

. . . . . All All
Single vehicle Two vehicle accidents by vehicle type B accidents  accidents
with with
No With Motor Motor Bus Light Heavy Any three or heavy
pedes- pedes- Pedal cycle cycle or goods  goods other Not more goods
trian trian  cycle to 50cc 50cc + Car coach vehicle vehicle vehicle known vehicles vehicles
Daylight
Reversing 3 49 6 4 15 78 5 9 2 3 0 18 192
Parked 7 8 22 4 9 188 3 24 43 3 1 133 445
Waiting to go - held
up 0 5 10 3 10 111 11 14 35 3 0 211 413
Stopping 11 22 7 2 13 200 11 21 67 1 0 286 641
Starting 4 47 23 1 14 147 3 6 8 1 0 28 282
U-turn 4 3 2 1 12 21 1 1 0 1 0 5 51
Turning left 22 44 64 3 16 127 10 5 10 5 0 25 331
Waiting to turn left 1 1 0 0 1 13 2 1 1 1 0 6 27
Turning right 39 27 30 10 86 298 14 25 20 3 0 44 596
Waiting to turn right 0 0 1 0 1 24 1 5 2 1 0 35 70
Changing lane to left 0 6 1 7 286 11 6 4 1 0 60 386
Changing lane to
right 2 0 2 0 18 494 0 20 7 1 0 113 657
Overtaking moving
vehicle - offside 2 0 30 12 8 83 7 7 16 9 0 44 218
Overtaking static
vehicle - offside 5 1 0 0 36 11 5 7 1 0 25 91
Overtaking - nearside 0 3 9 1 18 4 0 2 1 0 7 46
Going ahead left-
hand bend 60 4 6 1 7 149 6 21 41 5 0 51 351
Going ahead right-
hand bend 118 6 7 9 31 280 9 34 35 3 0 53 585
Going ahead other 223 268 89 11 79 1934 57 162 306 49 1 1281 4460
Total 500 492 315 63 328 4487 166 366 606 92 2 2425 9842
Darkness: lights lit
Reversing 0 1 0 1 2 12 0 0 0 0 1 17
Parked 0 0 2 2 3 64 3 2 6 2 29 113
Waiting to go - held
up 1 0 1 0 0 7 0 0 4 0 22 35
Stopping 2 1 0 2 2 25 2 2 3 0 21 60
Starting 2 3 1 0 2 8 0 0 1 0 2 19
U-turn 0 0 0 0 1 2 0 0 0 0 0 3
Turning left 5 4 6 0 3 16 0 1 0 0 1 36
Waiting to turn left 0 0 0 0 0 2 0 0 0 0 1 3
Turning right 7 5 6 3 5 35 1 1 0 0 3 66
Waiting to turn right 0 0 0 0 0 2 0 0 0 0 0 2
Changing lane to left 3 0 0 1 1 54 0 1 0 0 9 69
Changing lane to
right 1 0 0 0 3 95 0 0 1 1 15 116
Overtaking moving
vehicle - offside 0 0 2 1 0 16 0 0 2 0 6 27
Overtaking static
vehicle - offside 2 0 0 0 2 0 0 0 0 4 8
Overtaking - nearside 0 1 0 0 0 0 0 0 0 0 2
Going ahead left-
hand bend 12 3 1 0 0 1" 0 1 0 0 3 31
Going ahead right-
hand bend 26 0 0 0 1 16 0 1 0 0 2 46
Going ahead other 47 23 11 0 8 274 3 13 27 2 150 558
Total 106 43 30 10 32 641 9 22 44 5 269 1211
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Table 28: Accidents involving HGVs by combination of vehicles, manoeuvre and light conditions

(cont.)

. . . ’ . All All
Single vehicle Two vehicle accidents by vehicle type B accidents  accidents
with with
No With Motor Motor Bus Light Heavy Any three or heavy
pedes- pedes- Pedal cycle cycle or goods  goods other Not more goods
trian trian  cycle to 50cc 50cc + Car coach vehicle vehicle vehicle known vehicles vehicles
Darkness: other
Reversing 1 1 0 0 1 7 0 1 0 0 0 1 12
Parked 0 1 0 0 1 29 0 1 9 0 0 32 73
Waiting to go - held
up 0 0 0 0 0 6 0 0 2 0 0 9 17
Stopping 0 0 0 0 0 12 0 0 3 1 0 12 28
Starting 0 3 0 0 1 7 0 1 0 0 0 1 13
U-turn 0 1 0 0 0 7 0 1 0 0 0 0 9
Turning left 1 2 2 0 0 4 0 0 0 0 0 1 10
Waiting to turn left 0
Turning right 0 0 0 1 1 25 0 1 0 0 0 1 29
Waiting to turn right 0 0 0 0 1 2 0 1 0 0 0 1 5
Changing lane to left 0 0 0 0 0 14 0 0 1 0 0 3 18
Changing lane to 0 0 0 0 3 76 0 3 5 0 0 18 105
right
Overtaking moving 0 0 3 0 0 10 1 0 5 1 0 9 29
vehicle - offside
Overtaking static 0 0 0 0 0 0 0 0 0 0 0 3 3
vehicle - offside
Overtaking - nearside 0 0 0 0 0 6 0 0 0 0 0 2 8
Going ahead left- 14 1 0 0 0 18 0 1 6 0 0 15 55
hand bend
Going ahead right- 14 0 0 0 0 18 0 3 5 1 0 10 51
hand bend
Going ahead other 65 20 8 2 4 187 3 26 86 5 1 192 599
Total 95 29 13 3 12 428 4 39 122 8 1 310 1064
All light conditions
Reversing 51 6 5 18 97 5 10 2 3 0 20 221
Parked 7 9 24 6 13 281 6 27 58 5 1 194 631
Waiting to go - held
up 5 11 3 10 124 1" 14 41 3 0 242 465
Stopping 13 23 7 4 15 237 13 23 73 2 0 319 729
Starting 6 53 24 1 17 162 3 7 9 1 0 31 314
U-turn 4 4 2 1 13 30 1 2 0 1 0 5 63
Turning left 28 50 72 3 19 147 10 6 10 5 0 27 377
Waiting to turn left 1 1 0 0 1 15 2 1 1 1 0 7 30
Turning right 46 32 36 14 92 358 15 27 20 3 0 48 691
Waiting to turn right 0 0 1 0 2 28 1 6 2 1 0 36 77
Changing lane to left 7 0 6 2 8 354 11 7 5 1 0 72 473
Changing lane to
right 3 0 2 0 24 665 0 23 13 2 0 146 878
Overtaking moving
vehicle - offside 2 0 35 13 8 109 8 7 23 10 0 59 274
Overtaking static
vehicle - offside 0 7 1 0 0 38 1" 5 7 1 0 32 102
Overtaking - nearside 0 4 9 1 2 24 4 0 2 1 0 9 56
Going ahead left-
hand bend 86 8 7 1 7 178 6 23 47 5 0 69 437
Going ahead right-
hand bend 158 6 7 9 32 314 9 38 40 4 0 65 682
Going ahead other 335 311 108 13 91 2395 63 201 419 56 2 1623 5617
Total 701 564 358 76 372 5556 179 427 772 105 3 3004 12117
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Table 29: Year of registration for HGVs by light conditions

Light conditions
Darkness  Darkness
Year of first registration Daylight lights lit other Total

to 1980 12 1 1 14
1981 1 0 0 1
1983 2 0 0 2
1984 5 1 1 7
1985 12 0 1 13
1986 15 4 2 21
1987 20 1 4 25
1988 27 2 5 34
1989 38 8 5 51
1990 39 3 3 45
1991 26 3 3 32
1992 46 3 2 51
1993 80 6 7 93
1994 152 8 11 171
1995 248 15 10 273
1996 255 19 25 299
1997 335 33 17 385
1998 407 40 33 480
1999 543 44 46 633
2000 649 72 48 769
2001 731 104 74 909
2002 821 102 103 1026
2003 941 115 107 1163
2004 1018 127 112 1257
2005 490 76 51 617
2006 2 0 0 2
Unknown 2930 424 393 3747
Total 9845 1211 1064 12120
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Vehicle type A

Single vehicle

Two vehicle accidents by vehicle type B

Vehicle A affected by
dazzling headlights

Accidents involving

No With
pedes- pedes-
trian trian

Motor Motor
Pedal cycle cycle
cycle to 50cc 50cc +

Bus
or
Car coach

Light
goods
vehicle

Heavy
goods
vehicle

Any
other
vehicle

Not
known

All
accidents
with
three or
more
vehicles

All
accidents
with
vehicles
of type 'A’

Daylight

Crossing from driver's
nearside

Crossing from nearside
- masked by parked or
stationary vehicle
Crossing from driver's
offside

Crossing from offside -
masked by parked or
stationary vehicle

In carriageway,
stationary - not
crossing (standing or
playing)

In carriageway,
stationary - not
crossing (standing or
playing) - masked by
parked or stationary
vehicle

Walking along in
carriageway, facing
traffic

Walking along in
carriageway, back to
traffic

Unknown or other

172

17

44

13

36

28
186

14 2

18 0

24 1

191

33

52

20

69

16

10

33
234

Total

508

84 6

23

658

Darkness: lights lit
Crossing from driver's
nearside

Crossing from nearside
- masked by parked or
stationary vehicle
Crossing from driver's
offside

Crossing from offside -
masked by parked or
stationary vehicle

In carriageway,
stationary - not
crossing (standing or
playing)

In carriageway,
stationary - not
crossing (standing or
playing) - masked by
parked or stationary
vehicle

Walking along in
carriageway, facing
traffic

Walking along in
carriageway, back to
traffic

Unknown or other

18

12

o

19

13

15

Total

43

60
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Table 31: Pedestrian casualties by combination of vehicles involved and light conditions (cont.)

Vehicle type A Single vehicle Two vehicle accidents by vehicle type B

All
accidents

All

Vehicle A affected by with accidents

dazzling headlights No With Motor Motor Bus Light Heavy Any three or

with

pedes- pedes- Pedal cycle cycle or goods goods other Not more  vehicles
Accidents involving trian trian  cycle to 50cc 50cc + Car coach vehicle vehicle vehicle known vehicles of type ‘A’

Darkness: other
Crossing from driver's
nearside 7 2 1
Crossing from nearside
- masked by parked or
stationary vehicle 0
Crossing from driver's
offside 2 0 0
Crossing from offside -
masked by parked or
stationary vehicle 0
In carriageway,
stationary - not
crossing (standing or
playing) 3 0 2
In carriageway,
stationary - not
crossing (standing or
playing) - masked by
parked or stationary
vehicle 0
Walking along in
carriageway, facing
traffic 1 0 1
Walking along in
carriageway, back to
traffic 6 0

Unknown or other 11 5 7

10

23

Total 30 7 13

50

Total

Crossing from driver's
nearside 197 0 0 0 16 2 2 0 0 0 3

Crossing from nearside

- masked by parked or
stationary vehicle 17 0 1 1 10 2 0 1 0 0 2

Crossing from driver's
offside 51 0 0 1 6 0 0 0 0 0 2

Crossing from offside -

masked by parked or
stationary vehicle 13 0 1 0 3 0 1 0 0 0 2

In carriageway,

stationary - not

crossing (standing or
playing) 43 0 1 1 21 0 7 2 0 1 11

In carriageway,

stationary - not

crossing (standing or

playing) - masked by

parked or stationary
vehicle 7 0 0 1 7 0 0 1 1 0 1

Walking along in

carriageway, facing
traffic 9 0 0 0 3 0 0 0 0 0 3

Walking along in

carriageway, back to
traffic 35 0 0 0 2 1 1 0 0 0 3

Unknown or other 209 3 0 0 31 1 8 3 2 0 15

220

34

60

20

87

18

15

42
272

Total 581 3 3 4 99 6 19 7 3 1 42

768
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7.2 HGV accidents by light conditions where vehicle B parked

Table 32: Accidents involving HGVs by combination of vehicles, road class and light conditions,

where vehicle B is parked and vehicle A is not parked

Single vehicle Two vehicle accidents by vehicle type B All All
accidents accidents
with with
No With Motor Motor Bus Light Heavy Any three or heavy
pedes- pedes- Pedal cycle cycle or goods goods other Not more goods
trian trian _ cycle to 50cc 50cc + Car coach vehicle vehicle vehicle known vehicles  vehicles
Daylight
Motorway 64 4 0 0 0 13 0 2 10 0 0 16 109
A(M) 4 3 0 0 0 0 0 1 0 0 0 0 8
A 288 213 174 0 0 47 8 8 20 1 1 69 829
B 47 58 33 0 0 6 2 3 1 0 0 15 165
C 27 29 23 0 0 4 1 3 3 0 0 7 97
Unclassified 63 177 63 0 1 25 2 10 7 1 0 29 378
Total 493 484 293 0 1 95 13 27 41 2 1 136 1586
Darkness lights lit
Motorway 17 1 0 0 0 1 0 0 1 0 0 3 23
A(M) 2 0 0 0 0 0 0 0 0 0 0 0 2
A 61 17 17 0 1 5 1 0 2 2 0 13 119
B 5 4 2 0 0 0 0 0 0 0 0 2 13
C 5 5 3 0 0 0 0 0 0 0 0 0 13
Unclassified 16 16 6 0 0 3 0 0 3 0 0 5 49
Total 106 43 28 0 1 9 1 0 6 2 0 23 219
Darkness -other
Motorway 24 3 0 0 0 5 0 0 3 0 0 8 43
A(M) 0 0 0 0 0 0 0 0 0 0 0 1 1
A 53 13 10 0 0 3 0 1 6 0 1 13 100
B 8 3 2 0 0 0 0 0 0 0 0 0 13
C 7 2 0 0 0 0 0 0 0 0 0 1 10
Unclassified 3 7 0 0 1 0 0 0 0 0 0 12
Total 95 28 13 0 0 9 0 1 9 0 1 23 179
All light conditions
Motorway 105 8 0 0 0 19 0 2 14 0 0 27 175
A(M) 6 3 0 0 0 0 0 1 0 0 0 1 11
A 402 243 201 0 1 55 9 9 28 3 2 95 1048
B 60 65 37 0 0 6 2 3 1 0 0 17 191
C 39 36 26 0 0 4 1 3 3 0 0 8 120
Unclassified 82 200 70 0 1 29 2 10 10 1 0 34 439
Total 694 555 334 0 2 113 14 28 56 4 2 182 1984
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Table 33: Accidents involving HGVs by combination of vehicles, road type and light conditions,

where vehicle B is parked and vehicle A is not parked

Single vehicle Two vehicle accidents by vehicle type B All All
accidents accidents
with with
No With Motor Motor Bus Light Heavy Any three or heavy
pedes- pedes- Pedal cycle cycle or goods goods other Not more goods
trian trian _ cycle to 50cc 50cc + Car coach vehicle vehicle vehicle known vehicles  vehicles

Daylight
Roundabout 126 14 17 0 0 1 0 1 0 0 0 2 161
One way street 4 19 14 0 0 5 0 2 1 0 0 2 47
Dual carriageway 106 52 40 0 0 34 5 5 23 0 0 47 312
Single carriageway 230 391 218 0 1 51 8 18 16 2 1 85 1021
Slip road 22 2 3 0 0 2 0 0 1 0 0 0 30
Unknown 5 6 1 0 0 2 0 1 0 0 0 0 15
Total 493 484 293 0 1 95 13 27 41 2 1 136 1586

Darkness - lights lit
Roundabout 34 0 5 0 0 2 0 0 0 0 0 1 42
One way street 6 1 0 0 0 1 1 0 0 0 0 1 10
Dual carriageway 32 10 5 0 1 3 0 0 2 0 0 9 62
Single carriageway 31 32 18 0 0 3 0 0 3 2 0 12 101
Slip road 3 0 0 0 0 0 0 0 1 0 0 0 4
Unknown 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 106 43 28 0 1 9 1 0 6 2 0 23 219

Darkness - other
Roundabout 2 0 0 0 0 1 0 0 0 0 0 0 3
One way street 1 0 0 0 0 1 0 0 0 0 0 0 2
Dual carriageway 42 6 5 0 0 7 0 0 8 0 0 16 84
Single carriageway 48 20 8 0 0 0 0 0 0 0 1 6 83
Slip road 2 0 0 0 0 0 0 1 1 0 0 1 5
Unknown 0 2 0 0 0 0 0 0 0 0 0 0 2
Total 95 28 13 0 0 9 0 1 9 0 1 23 179

All light conditions
Roundabout 162 14 22 0 0 4 0 1 0 0 0 3 206
One way street 11 20 14 0 0 7 1 2 1 0 0 3 59
Dual carriageway 180 68 50 0 1 44 5 5 33 0 0 72 458
Single carriageway 309 443 244 0 1 54 8 18 19 4 2 103 1205
Slip road 27 2 3 0 0 2 0 1 3 0 0 1 39
Unknown 5 8 1 0 0 2 0 1 0 0 0 0 17
Total 694 555 334 0 2 113 14 28 56 4 2 182 1984
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Table 34: Accidents involving HGVs by combination of vehicles, speed limit and light conditions,

where vehicle B is parked and vehicle A is not parked

Single vehicle Two vehicle accidents by vehicle type B Al Al
accidents accidents
Motor with with
No With cycle Motor Bus Light Heavy Any three or heavy
pedes- pedes- Pedal to cycle or goods  goods other Not more goods
trian trian cycle 50cc 50cc + Car coach vehicle vehicle vehicle known vehicles  vehicles
Daylight
20 mph 1 2 1 0 0 2 0 0 0 0 0 0 6
30 mph 104 419 235 0 1 49 9 20 15 2 0 58 912
40 mph 48 31 22 0 0 12 1 1 2 0 0 13 130
50 mph 31 7 2 0 0 3 0 0 1 0 0 7 51
60 mph 200 17 27 0 0 9 1 2 4 0 1 27 288
70 mph 109 8 6 0 0 20 2 4 19 0 0 31 199
Total 493 484 293 0 1 95 13 27 41 2 1 136 1586
Darkness - lights lit
20 mph 1 0 1 0 0 0 0 0 0 0 0 0 2
30 mph 32 33 17 0 0 4 1 0 3 1 0 14 105
40 mph 9 7 6 0 1 1 0 0 0 1 0 2 27
50 mph 10 1 3 0 0 0 0 0 0 0 0 2 16
60 mph 21 1 0 0 0 2 0 0 0 0 0 0 24
70 mph 33 1 1 0 0 2 0 0 3 0 0 5 45
Total 106 43 28 0 1 9 1 0 6 2 0 23 219
Darkness - other
20 mph 0 0 0 0 0 0 0 0 0 0 0 0 0
30 mph 2 9 1 0 0 1 0 0 0 0 0 1 14
40 mph 3 1 0 0 0 1 0 0 0 0 0 1 6
50 mph 5 3 0 0 0 0 0 0 0 0 0 0 8
60 mph 41 10 7 0 0 0 0 1 0 0 1 6 66
70 mph 44 5 5 0 0 7 0 0 9 0 0 15 85
Total 95 28 13 0 0 9 0 1 9 0 1 23 179
All light conditions
20 mph 2 2 2 0 0 2 0 0 0 0 0 8
30 mph 138 461 253 0 1 54 10 20 18 3 0 73 1031
40 mph 60 39 28 0 1 14 1 1 2 1 0 16 163
50 mph 46 1" 5 0 0 3 0 0 1 0 0 9 75
60 mph 262 28 34 0 0 1" 1 3 4 0 2 33 378
70 mph 186 14 12 0 0 29 2 4 31 0 0 51 329
Total 694 555 334 0 2 113 14 28 56 4 2 182 1984
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Table 35: Accidents involving HGVs by combination of vehicles, junction detail and light conditions,

where vehicle B is parked and vehicle A is not parked

All All
Single vehicle Two vehicle accidents by vehicle type B accidents accidents
with with
No With Motor Motor Bus Light Heavy Any three or heavy
pedes- pedes- Pedal cycle cycle or goods goods other Not more goods
trian trian  cycle to 50cc 50cc + Car coach vehicle vehicle vehicle known vehicles  vehicles
Daylight
Not at a junction or
within 20 metres 269 206 96 0 0 68 10 18 35 1 1 101 805
Roundabout 146 20 18 0 0 1 1 1 0 0 0 1 188
Mini-roundabout 2 3 4 0 0 1 0 1 0 0 0 1 12
t, y or staggered
junction 39 160 102 0 1 15 2 3 3 0 0 16 341
Slip road 24 2 3 0 0 0 0 2 1 0 0 2 34
Crossroads 6 48 39 0 0 3 0 0 0 0 0 9 105
Multiple junction 1 10 7 0 0 1 0 0 0 0 0 0 19
Private drive or
entrance 1 18 17 0 0 2 0 0 0 0 0 3 41
Other junction 5 17 7 0 0 4 0 2 2 1 0 3 41
Total 493 484 293 0 1 95 13 27 41 2 1 136 1586
Darkness: lights lit
Not at a junction or
within 20 metres 43 13 8 0 0 6 0 0 3 1 0 16 90
Roundabout 41 1 5 0 0 2 0 0 1 0 0 1 51
Mini-roundabout 0 0 0 0 0 0 0 0 0 0 0 0 0
t, y or staggered
junction 12 19 9 0 0 1 0 0 2 1 0 5 49
Slip road 5 0 0 0 1 0 0 0 0 0 0 6
Crossroads 0 4 2 0 0 0 0 0 0 0 0 1 7
Multiple junction 0 3 0 0 0 0 1 0 0 0 0 0 4
Private drive or
entrance 0 1 2 0 0 0 0 0 0 0 0 0 3
Other junction 5 2 2 0 0 0 0 0 0 0 0 0 9
Total 106 43 28 0 1 9 1 0 6 2 0 23 219
Darkness: other
Not at a junction or
within 20 metres 84 21 11 0 0 7 0 0 8 0 1 20 152
Roundabout 2 0 0 0 0 1 0 0 0 0 0 0 3
Mini-roundabout 0 0 0 0 0 0 0 0 0 0 0 0 0
t, y or staggered
junction 7 5 0 0 0 1 0 0 0 0 0 0 13
Slip road 1 0 0 0 0 0 0 1 1 0 0 2 5
Crossroads 0 0 0 0 0 0 0 0 0 0 0 0 0
Multiple junction 0 0 0 0 0 0 0 0 0 0 0 0 0
Private drive or
entrance 0 0 2 0 0 0 0 0 0 0 0 0 2
Other junction 1 2 0 0 0 0 0 0 0 0 0 1 4
Total 95 28 13 0 0 9 0 1 9 0 1 23 179
All light conditions
Not at a junction or
within 20 metres 396 240 115 0 0 81 10 18 46 2 2 137 1047
Roundabout 189 21 23 0 0 4 1 1 1 0 0 2 242
Mini-roundabout 2 3 4 0 0 1 0 1 0 0 0 1 12
t, y or staggered
junction 58 184 111 0 1 17 2 3 5 1 0 21 403
Slip road 30 2 3 0 1 0 0 3 2 0 0 4 45
Crossroads 6 52 41 0 0 3 0 0 0 0 0 10 112
Multiple junction 1 13 7 0 0 1 1 0 0 0 0 0 23
Private drive or
entrance 1 19 21 0 0 2 0 0 0 0 0 3 46
Other junction 11 21 9 0 0 4 0 2 2 1 0 4 54
Total 694 555 334 0 2 113 14 28 56 4 2 182 1984
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Table 36: Accidents involving HGVs by combination of vehicles, pedestrian crossing (physical

facilities) and light conditions, where vehicle B is parked and vehicle A is not parked

Single vehicle Two vehicle accidents by vehicle type B
All All
accidents accidents
with with
No With Motor Motor Bus Light Heavy Any three or heavy
pedes- pedes- Pedal cycle cycle or goods  goods other Not more goods
trian trian  cycle to 50cc 50cc + Car coach vehicle vehicle vehicle known vehicles vehicles
Daylight
Not applicable 476 328 225 0 1 92 11 26 39 1 1 126 1326
Zebra 1 28 6 0 0 0 0 0 0 0 0 2 37
Pelican, puffin,
toucan or similar
non-junct ped light
Xing 1 61 17 0 0 2 2 0 2 0 0 3 88
Pedestrian phase at
traffic signal junction 6 51 42 0 0 1 0 1 0 0 0 3 104
Footbridge or
subway 2 0 0 0 0 0 0 0 0 0 0 0 2
Central refuge 7 16 3 0 0 0 0 0 0 1 0 2 29
Total 493 484 293 0 1 95 13 27 41 2 1 136 1586
Darkness: lights lit 100 28 26 2 3 72 3 2 6 4 44 290
Not applicable 100 28 24 0 1 9 0 0 6 2 0 21 191
Zebra 0 3 1 0 0 0 0 0 0 0 0 0 4
Pelican, puffin,
toucan or similar
non-junct ped light
Xing 0 5 1 0 0 0 0 0 0 0 0 1 7
Pedestrian phase at
traffic signal junction 1 6 1 0 0 0 1 0 0 0 0 1 10
Footbridge or
subway 0 0 1 0 0 0 0 0 0 0 0 0 1
Central refuge 5 1 0 0 0 0 0 0 0 0 0 0 6
Total 106 43 28 0 1 9 1 0 6 2 0 23 219
Darkness: other 94 27 13 1 38 2 9 1 36 221
Not applicable 94 26 13 0 0 9 0 1 9 0 1 23 176
Zebra 0 1 0 0 0 0 0 0 0 0 0 0 1
Pelican, puffin,
toucan or similar
non-junct ped light
Xing 0 0 0 0 0 0 0 0 0 0 0 0 0
Pedestrian phase at
traffic signal junction 0 1 0 0 0 0 0 0 0 0 0 0 1
Footbridge or
subway 0 0 0 0 0 0 0 0 0 0 0 0 0
Central refuge 1 0 0 0 0 0 0 0 0 0 0 0 1
Total 95 28 13 0 0 9 0 1 9 0 1 23 179
All light conditions
Not applicable 670 382 262 0 2 110 11 27 54 3 2 170 1693
Zebra 1 32 7 0 0 0 0 0 0 0 0 2 42
Pelican, puffin,
toucan or similar
non-junct ped light
Xing 1 66 18 0 0 2 2 0 2 0 0 4 95
Pedestrian phase at
traffic signal junction 7 58 43 0 0 1 1 1 0 0 0 4 115
Footbridge or
subway 2 0 1 0 0 0 0 0 0 0 0 0 3
Central refuge 13 17 3 0 0 0 0 0 0 1 0 2 36
Total 694 555 334 0 2 113 14 28 56 4 2 182 1984
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Table 37: Accidents involving HGVs by combination of vehicles, carriageway hazards and light

conditions, where vehicle B is parked and vehicle A is not parked

Single vehicle

Two vehicle accidents by vehicle type B

All All
accidents accidents
with with
No With Motor Motor Bus Light Heavy Any three or heavy
pedes- pedes- Pedal cycle cycle or goods  goods other Not more goods
trian trian  cycle to 50cc 50cc + Car coach vehicle vehicle vehicle known vehicles vehicles
Daylight
None 482 469 291 0 1 94 13 27 39 2 1 125 1544
Vehicle load on road 0 2 0 0 0 0 0 0 0 0 0 0 2
Other object on road 6 9 2 0 0 0 0 2 0 0 9 29
Previous accident 0 2 0 0 0 0 0 0 0 0 0 2 4
Pedestrian in
carriageway - not
injured 0 2 0 0 0 0 0 0 0 0 0 0 2
Any animal in
carriageway (except
ridden horse) 5 0 0 0 0 0 0 0 0 0 0 0 5
Total 493 484 293 0 1 95 13 27 41 2 1 136 1586
Darkness: lights lit
None 102 43 27 0 1 8 1 0 6 2 0 21 211
Vehicle load on road 0 0 0 0 0 0 0 0 0 0 0 0 0
Other object on road 0 0 1 0 0 1 0 0 0 0 0 2 4
Previous accident 0 0 0 0 0 0 0 0 0 0 0 0 0
Pedestrian in
carriageway - not
injured 1 0 0 0 0 0 0 0 0 0 0 0 1
Any animal in
carriageway (except
ridden horse) 3 0 0 0 0 0 0 0 0 0 0 0 3
Total 106 43 28 0 1 1 0 6 2 0 23 219
Darkness: other
None 89 25 13 0 0 9 0 1 9 0 1 16 163
Vehicle load on road 0 0 0 0 0 0 0 0 0 0 0 1 1
Other object on road 1 3 0 0 0 0 0 0 0 0 0 4 8
Previous accident 0 0 0 0 0 0 0 0 0 0 0 2 2
Pedestrian in
carriageway - not
injured 0 0 0 0 0 0 0 0 0 0 0 0 0
Any animal in
carriageway (except
ridden horse) 5 0 0 0 0 0 0 0 0 0 0 0 5
Total 95 28 13 0 0 1 9 0 1 23 179
All light conditions
None 673 537 331 0 2 111 14 28 54 4 2 162 1918
Vehicle load on road 0 2 0 0 0 0 0 0 0 0 0 1 3
Other object on road 7 12 3 0 0 2 0 0 2 0 0 15 41
Previous accident 0 2 0 0 0 0 0 0 0 0 0 4 6
Pedestrian in
carriageway - not
injured 1 2 0 0 0 0 0 0 0 0 0 0 3
Any animal in
carriageway (except
ridden horse) 13 0 0 0 0 0 0 0 0 0 0 0 13
Total 694 555 334 0 2 113 14 28 56 4 2 182 1984
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Table 38: Accidents involving HGVs in darkness by combination of vehicles, manoeuvre and light

conditions, where vehicle B is parked and vehicle A is not parked

. . . ’ . All All
Single vehicle Two vehicle accidents by vehicle type B accidents  accidents
with with
No With Motor Motor Bus Light Heavy Any three or heavy
pedes- pedes- Pedal cycle cycle or goods  goods other Not more goods
trian trian  cycle to 50cc 50cc + Car coach vehicle vehicle vehicle known vehicles vehicles
Daylight
Reversing 3 49 6 0 1 13 0 3 1 0 0 0 76
Parked 0 0 0 0 0 0 0 0 0 0 0 0 0
Waiting to go - held
up 0 5 10 0 0 0 0 1 0 0 0 7 23
Stopping 11 22 7 0 0 2 0 0 0 0 0 10 52
Starting 4 47 23 0 0 0 0 0 1 0 0 2 77
U-turn 4 3 2 0 0 0 0 1 0 0 0 0 10
Turning left 22 44 64 0 0 1 0 1 1 0 0 1 134
Waiting to turn left 1 1 0 0 0 1 0 0 0 0 0 0 3
Turning right 39 27 30 0 0 4 0 2 0 0 0 3 105
Waiting to turn right 0 0 1 0 0 1 0 0 0 0 0 0 2
Changing lane to left 4 0 6 0 0 3 0 1 1 0 0 3 18
Changing lane to
right 2 0 2 0 0 1 0 0 1 0 0 8 14
Overtaking moving
vehicle - offside 2 0 30 0 0 0 1 0 0 0 0 1 34
Overtaking static
vehicle - offside 0 5 1 0 0 1" 6 3 5 1 0 13 45
Overtaking - nearside 0 3 9 0 0 2 0 0 0 0 0 3 17
Going ahead left-
hand bend 60 4 6 0 0 3 1 1 1 1 0 4 81
Going ahead right-
hand bend 118 6 7 0 0 2 0 1 0 0 0 6 140
Going ahead other 223 268 89 0 0 51 5 13 30 0 1 91 771
Total 493 484 293 0 95 13 27 41 2 1 152 1602
Darkness: lights lit
Reversing 0 1 0 0 1 2 0 0 0 0 0 0 4
Parked 0 0 0 0 0 0 0 0 0 0 0 0 0
Waiting to go - held
up 1 0 1 0 0 0 0 0 0 0 0 1 3
Stopping 2 1 0 0 0 0 0 0 0 0 0 1 4
Starting 2 3 1 0 0 0 0 0 0 0 0 0 6
U-turn 0 0 0 0 0 0 0 0 0 0 0 0 0
Turning left 5 4 6 0 0 0 0 0 0 0 0 0 15
Waiting to turn left 0 0 0 0 0 0 0 0 0 0 0 0 0
Turning right 7 5 6 0 0 1 0 0 0 0 0 0 19
Waiting to turn right 0 0 0 0 0 0 0 0 0 0 0 0 0
Changing lane to left 3 0 0 0 0 0 0 0 0 0 0 0 3
Changing lane to
right 1 0 0 0 0 0 0 0 0 0 0 1 2
Overtaking moving
vehicle - offside 0 0 2 0 0 0 0 0 0 0 0 0 2
Overtaking static
vehicle - offside 0 2 0 0 0 1 0 0 0 0 0 3 6
Overtaking - nearside 0 1 0 0 0 0 0 0 0 0 0 0 1
Going ahead left-
hand bend 12 3 1 0 0 0 0 0 0 0 0 0 16
Going ahead right-
hand bend 26 0 0 0 0 0 0 0 0 0 0 0 26
Going ahead other 47 23 11 0 0 5 1 0 6 2 0 18 113
Total 106 43 28 0 9 1 0 6 2 0 24 220
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Table 39: Accidents involving HGVs in darkness by combination of vehicles, manoeuvre and light

conditions, where vehicle B is parked and vehicle A is not parked

. . . ’ . All All
Single vehicle Two vehicle accidents by vehicle type B accidents  accidents
with with
No With Motor Motor Bus Light Heavy Any three or heavy
pedes- pedes- Pedal cycle cycle or goods  goods other Not more goods
trian trian  cycle to 50cc 50cc + Car coach vehicle vehicle vehicle known vehicles vehicles
Darkness: other
Reversing 1 1 0 0 0 2 0 0 0 0 0 0 4
Parked 0 0 0 0 0 0 0 0 0 0 0 0 0
Waiting to go - held
up 0 0 0 0 0 0 0 0 0 0 0 1 1
Stopping 0 0 0 0 0 0 0 0 0 0 0 1 1
Starting 0 3 0 0 0 0 0 0 0 0 0 0 3
U-turn 0 1 0 0 0 0 0 0 0 0 0 0 1
Turning left 1 2 2 0 0 0 0 0 0 0 0 0 5
Waiting to turn left 0 0 0 0 0 0 0 0 0 0 0 0 0
Turning right 0 0 0 0 0 0 0 0 0 0 0 0 0
Waiting to turn right 0 0 0 0 0 0 0 0 0 0 0 0 0
Changing lane to left 0 0 0 0 0 0 0 0 0 0 0 1 1
Changing lane to
right 0 0 0 0 0 0 0 0 0 0 0 4 4
Overtaking moving
vehicle - offside 0 0 3 0 0 0 0 0 0 0 0 0 3
Overtaking static
vehicle - offside 0 0 0 0 0 0 0 0 0 0 0 3 3
Overtaking - nearside 0 0 0 0 0 0 0 0 0 0 0 0 0
Going ahead left-
hand bend 14 1 0 0 0 0 0 0 1 0 0 0 16
Going ahead right-
hand bend 14 0 0 0 0 0 0 0 0 0 0 1 15
Going ahead other 65 20 8 0 0 7 0 1 8 0 1 18 128
Total 95 28 13 0 0 9 0 1 9 0 1 29 185
All light conditions
Reversing 51 6 0 2 17 0 3 1 0 0 0 84
Parked 0 0 0 0 0 0 0 0 0 0 0 0 0
Waiting to go - held
up 5 11 0 0 0 0 1 0 0 0 9 27
Stopping 13 23 7 0 0 2 0 0 0 0 0 12 57
Starting 6 53 24 0 0 0 0 0 1 0 0 2 86
U-turn 4 4 2 0 0 0 0 1 0 0 0 0 11
Turning left 28 50 72 0 0 1 0 1 1 0 0 1 154
Waiting to turn left 1 1 0 0 0 1 0 0 0 0 0 0 3
Turning right 46 32 36 0 0 5 0 2 0 0 0 3 124
Waiting to turn right 0 0 1 0 0 1 0 0 0 0 0 0 2
Changing lane to left 7 0 6 0 0 3 0 1 1 0 0 4 22
Changing lane to
right 3 0 2 0 0 1 0 0 1 0 0 13 20
Overtaking moving
vehicle - offside 2 0 35 0 0 0 1 0 0 0 0 1 39
Overtaking static
vehicle - offside 0 7 1 0 0 12 6 3 5 1 0 19 54
Overtaking - nearside 0 4 9 0 0 2 0 0 0 0 0 3 18
Going ahead left-
hand bend 86 8 7 0 0 3 1 1 2 1 0 4 113
Going ahead right-
hand bend 158 6 7 0 0 2 0 1 0 0 0 7 181
Going ahead other 335 311 108 0 0 63 6 14 44 2 2 127 1012
Total 694 555 334 0 2 113 14 28 56 4 2 205 2007
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