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Executive Summary 
 

A Review of HGV Crossover Accidents, and the Relative Costs of Steel 
and Concrete Barriers (Phase II Report) 

by G L Williams, TRL Limited 

PROJECT REFERENCE    : 11105884 
HIGHWAYS AGENCY PROJECT SPONSOR : Brian Hill, Highways Agency  
TRL PROJECT MANAGER    : Steve Savin 
 
TRL Limited has been commissioned to examine crossover accidents involving heavy goods 
vehicles (HGVs) on major roads in Great Britain.  This report consists of two inter related parts - a 
review of HGV accidents in which the vehicle restraint in the central reserve has been impacted, 
and an examination of the whole life costs associated with metal safety fences and concrete safety 
barriers. 
 
Two distinct types of HGV accident were investigated - those in which an HGV crossed the 
central reserve, and those in which an HGV struck a safety fence or barrier in the central reserve 
and was contained and redirected.  In order to analyse such accidents, data were extracted from the 
STATS 19 accident database for the years 1985 to 1998 inclusive.  The main findings were as 
follows: 
• Between 1985 and 1998 there was a total of 786 HGV crossover accidents, this being 0.47% 

of the total number of vehicle accidents in this period.  Within these accidents, the most 
serious casualty was rated as 'fatal' in 125 (16%) incidents, 'serious' in 226 (29%), and the 
remaining 435 (55%) rated as 'slight'.  

• Within the 786 HGV crossover accidents, there was a total of 1686 casualties, these being 
0.07% of the total number of casualties resulting from vehicle accidents during this period.  
Of these casualties, 180 (11%) were rated as 'fatal', 456 (27%) as 'serious injuries', and 1050 
(62%) as 'slight injuries'. 

These accident statistics show that the HGV crossover accident is rare, and the resulting casualties 
constitute a small percentage of the total number occurring in vehicle accidents on the major roads 
of Great Britain. 

 
Fatal HGV crossover accidents were identified using the STATS19 database.  Of the 125 fatal 
accidents, 56 associated fatal files were available and of these, 39 contained enough information to 
enable the lateral impact energy of the HGV to be calculated.  It was found that in 9 cases the 
HGV may have been contained by a 'very high containment' class of safety fence or barrier, and of 
these, 6 may have been contained by a higher containment safety fence or barrier. 
 
Fatal accidents in which an HGV was contained and redirected by a vehicle restraint system in the 
central reserve were then also highlighted using the STATS19 database.  When compared to data 
regarding HGV crossover accidents it was found that there were typically 2.1 casualties involved 
in an HGV crossover accident, compared with 1.6 casualties in an accident where an HGV is 
contained and redirected.  It was also shown that the probability of a fatal HGV crossover accident 
is approximately twice that of an accident in which an HGV is contained and redirected. 
 
Following this data analysis, it was decided to compare the relative whole life costs (WLC) of 
'normal containment' class safety fences and barriers with that of a greater level of containment, 
this being the Higher Vertical Concrete Barrier (HVCB).  A total of seven items of cost were 
examined, these being safety fence and barrier installation, general maintenance, repairs 
(following an accident), removal costs, accident costs, and traffic management and traffic delay 
costs associated with any works to the vehicle restraint system.  These were then consolidated on a 
whole life costing spreadsheet, to enable the WLC for 1000m of each safety fence or barrier type 
to be calculated over a service life of 50 years.  After a period of 25 years it was assumed that the 
metal safety fences would be removed from site and replaced with an identical system. There were 
a number of items of cost excluded from the whole life cost calculations due to their complex 
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and/or site specific nature.  These included the relocation of services (such as lighting columns and 
signs), the cost of consequential structural damage, and the costs associated with the complete 
closure of the carriageway during the recovery of vehicles. 
 
If no accidents occur with the safety fence or barrier over its whole life, calculations showed that 
the WLC for HVCB was approximately twice that for common vehicle restraint systems including 
the wire rope safety fence (WRSF), double sided tensioned corrugated beam (TCB) and open box 
beam (OBB). It was further shown that the WLC for 1000m of HVCB would be less than for 
1000m (during a service life of 50 years) of:- 
• OBB and Vertical Concrete Barrier (precast and slipformed) if approximately 10 accidents 

occur. 
• TCB if approximately 13 accidents occur. 
• WRSF if approximately 14 accidents occur. 
It was however, assumed in these calculations that the accident rates and severity would mirror 
those seen in the historical accident data ranging from 1985 to 1998.  
 

IMPLEMENTATION 
 
Following the investigations carried out under this commission further studies are recommended: 
 
• Identify lengths of major road with a high percentage of HGVs or HGV crossover accidents, 

as the use of very high containment vehicle restraint systems in the central reserve has been 
shown to be more economically viable where the probability of an HGV impact is high.  

 
• A study of accidents involving vehicles of mass less than 3.5 tonnes crossing the central 

reserve or being contained and redirected by safety fences or safety barriers. 
 
• Investigate the costs associated with structural consequences resulting from HGV accidents in 

the central reserve of major roads. 
 
• Investigate the costs associated with relocating services in the central reserve of major roads. 
 
• Compare the whole life costs of safety fences and barriers not included in the current study 

such as Double Rail Open Box Beam (DROBB), parapets, precast HVCB, two parallel runs 
of single sided TCB and OBB, and/or safety fences at half post spacing. 
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A Review of HGV Crossover Accidents, and the Relative 
Costs of Steel and Concrete Barriers (Phase II Report) 

 
ABSTRACT 
 
TRL Limited has been commissioned by the Highways Agency to examine crossover 
accidents involving heavy goods vehicles (HGVs) on major roads in Great Britain. This 
report consists of two inter related parts - a review of HGV crossover accidents resulting 
in casualties, and the relative costs of steel safety fences and concrete barriers.  The report 
presents the findings from a study of fatal accidents occurring between 1985 to 1998 and 
contains detailed accounts of these accidents with particular reference to the performance 
of the safety fence or barrier (where present).  A detailed whole life costing survey for the 
most common types of safety fences and barriers currently in use on the central reserve of 
major roads, is also included. 

 
CHANGES FROM PHASE I REPORT 
• The STATS19 data examined in this report now cover accidents occurring between 

1985 to 1998.  In the Phase I report, this period was 1988 to 1998. 
• The STATS19 data also include information relating to accidents involving HGVs 

striking a safety barrier in the central reserve (where present) and being contained and 
redirected back into the same, live carriageway. 

• A list of all police files relating to fatal HGV crossover accidents occurring between 
1985 and 1998 on major roads in Great Britain has now been incorporated.  This list 
also gives reasons for not being able to obtain some of the police files. 

• Material costs taken from the "Spon's Civil Engineering and Highway Works Price 
Book" have been updated in line with their 2002 publication [1]. 

• To compliment the costs obtained from the Spon's Price Book, cost data have also 
been obtained from UK representatives involved with the installation and maintenance 
of safety fences and barriers, and with the traffic management required during 
highway works. 

• This information has been combined to estimate the likely whole life costs (WLC) of a 
number of safety fence and barrier designs which are typically installed in the central 
reserve of major roads.  These WLCs include the installation, maintenance, repairs, 
accident, and removal costs associated with these systems. 

• The WLC worksheet has also been introduced in this report. 
• The effect of repair frequency and accident severity on the WLC for safety fences and 

barriers have also been investigated. 
• Based on the above information, conclusions and recommendations have been updated 

as appropriate. 
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1. INTRODUCTION  
 
1.1 Background 
 
Early in 1999, there was a series of accidents involving heavy goods vehicles (HGVs) 
veering to their offside, impacting safety fences installed in the central reserve, and 
entering the opposing carriageway. These are referred to as 'crossover accidents'.  Such 
accidents have caused a number of fatal casualties, and have given rise to this study.   
 
The safety fences and barriers generally installed in the central reserve are known as 
'normal' or 'N2' containment.  They have been designed to safely contain and redirect 
errant vehicles of one and a half tonnes in weight, impacting the fence or barrier at one 
hundred and ten kilometres per hour and at twenty degrees; they were not designed to 
contain and redirect heavier vehicles.  However experience and police files examined as 
part of this project, have shown that the N2 containment safety fences can, in some 
instances, contain these heavier vehicles successfully. 
 
Concern within the Highways Agency about HGV crossover accidents prompted the 
consideration of replacing N2 containment safety fences in the central reserve with fences 
or barriers of a greater level of containment.  For example the higher vertical concrete 
barrier (HVCB) has shown under controlled full scale impact testing that it can contain 
and safely redirect heavier vehicles (i.e. a thirty-tonne rigid HGV impact at sixty-five 
kilometres per hour and at twenty degrees). 
 
TRL Limited has been commissioned by the Highways Agency to report on the 
containment effectiveness of steel safety fences and concrete safety barriers currently in 
use in the central reserve during impacts by HGVs.  A survey of whole life costs for 
installing safety fences and barriers of greater containment is also investigated.  
 

1.2 Comparison with other types of vehicle accident 
 
The annual number of accidents involving HGVs crossing the central reserve is relatively 
small when compared with the total number of vehicle accidents occurring on major roads 
in Great Britain.  In the period 1985 to 1998 there were, on average, 120,302 reported 
vehicle accidents per annum on such roads (see Appendix B, Table B1).  In the same 
period there were, on average, 56 HGV crossover accidents per year (see Appendix C, 
Table C1), which constitutes 0.47% of the total number of vehicle accidents.   
 
The rarity of the HGV crossover accident is also reflected in the casualty statistics.  Of the 
166,070 casualties occurring, on average, each year on major roads in Great Britain (see 
Appendix B, Table B2), 120 casualties (0.07%) resulted from HGV crossover accidents 
(see Appendix C, Table C2). 
 
Again, this trend is shown in the statistics relating to fatalities, where those caused by 
HGV crossover accidents (approximately 13 per year - see Appendix C, Table C2) 
comprise 0.46% of the total number of fatalities on major roads in Great Britain 
(approximately 2,844 per year - see Appendix B, Table B2). 
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2. ACCIDENT ANALYSIS 
 
2.1.  Data Collection 
 
The data in this section are based on reports sent to the Department for Transport, Local 
Government and the Regions (DTLR) by police forces following an accident in which 
the police have attended and human injury has occurred to one or more persons.  The 
accident report form known as STATS19 is used for such purposes, and is reproduced in 
Appendix D.  The current system of collecting road accident statistics was set up in 1968 
[2].  Each year, officers of the 51 police forces in Great Britain complete some 240,000 
STATS19 road accident reports. These forms are transferred to magnetic tape and are 
sent to the DTLR at monthly intervals, where they are added to the annual master file. 
 
The most recent accidents considered in this study took place in 1998, due to police 
reports generally only being released once a verdict has been reached in any court 
proceedings arising from the accident. 
 
The search commencement date of 1985 was selected for two reasons:  
(i) Before this date the STATS19 database contains less information regarding the 

specific details of accidents.   
(ii) This year saw the introduction of TD19/85: 'Safety Fences and Barriers' [3], 

which aimed to standardise new and existing safety fences and barriers erected 
on the main roads of Great Britain.   

 
Hence, it is for these reasons that this report details HGV crossover accidents occurring 
between 1985 and 1998. 
 

2.1.1 Definition of Accident Severity 
 
Accidents are classed as fatal, serious or slight, depending on the severity of the most 
seriously injured casualty in the accident: 

• 'Fatal accident: One in which at least one person is killed (but excluding confirmed 
suicides) within 30 days of the occurrence of the accident. [Killed: Human casualties 
who sustained injuries which caused death less than 30 days after the accident]. 

• Serious accident: One in which at least one person is seriously injured but no person 
(other than a confirmed suicide) is killed. [Serious injury: An injury for which a 
person is detained in hospital as an ‘in-patient’, or any of the following injuries 
whether or not they are detained in hospital; fractures, concussion, internal injuries, 
crushings, burns (excluding friction burns), severe cuts and lacerations, severe 
general shock requiring medical treatment, injuries causing death 30 or more days 
after the accident]. 

• Slight accident: One in which at least one person is slightly injured but no person 
(other than a confirmed suicide) is killed. [Slight injury: An injury of a minor 
character such as sprain, bruise or cut not judged to be severe, or slight shock 
requiring roadside attention. This definition includes injuries not requiring medical 
attention]. 

• Persons who are merely shaken and who have no other injury are not included, 
unless they receive or appear to need medical treatment.' [4] 
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2.1.2 Definition of a Heavy Goods Vehicle (HGV) 
 
Research has found that numerous definitions of an HGV exist.  In this study, the 
definition adopted by the DTLR (and hence used in the STATS19 reporting structure) 
has been used: 
 
'Heavy goods vehicles (HGV):  
 
• Prior to 1994 these were defined as those vehicles over 1.524 tonnes unladen weight 

and included vehicles with six or more tyres, some four wheel vehicles with extra 
large bodies and larger rear tyres and tractor units travelling without their usual 
trailer.  

 
• From 1 January 1994 the weight definition changed to those vehicles over 3.5 tonnes 

maximum permissible gross vehicle weight (gvw).'  [2] 
 

Hence when analysing details within the police reports (which concerned accidents both 
before and after 1994), the vehicle's weight was noted to ensure that only vehicles with a 
gross vehicle weight exceeding 3.5 tonnes were included in the study and subsequent 
numerical analysis. 
 
Whilst this is an effective method for limiting the weight of an HGV, the variation in the 
weight of a vehicle defined as an HGV can be great (ranging from 4 to 38 tonnes in this 
study).  The form of the vehicle can also differ considerably under the current definition 
of an HGV, from a large delivery van to a articulated vehicle with six or more axles.  
Such differences can make it difficult to treat all vehicles defined as HGVs in the same 
manner.  This in turn makes it difficult to estimate the effects when a vehicle defined as 
an 'HGV' impacts a safety fence or barrier 
 

2.1.3 Searching on the STATS19 database 
 
In order to assess which of the accidents reported through the STATS19 procedure 
involved an HGV crossing the central reserve, a search was made on the STATS19 
records database.  A search can be made for any combination of criteria relating to the 
information collected on the STATS19 report forms. For the purpose of this report, the 
following criterion was used between the years 1985 to 1998: 
 
'Accidents on motorways and/or M(A) roads and/or A roads in Great Britain involving 
at least one HGV crossing the central reserve' 

2.1.4 Outputs from the STATS19 Search 
 
The output of the STATS19 search was twofold: 
 
(i) General accident statistics - These are examined in detail in Section 2.2, and 

tabulated in Appendix C. 
(ii) A list of police accident reference numbers relating to fatal accidents - These 

are examined in detail in Section 2.3, and tabulated in Appendix E.  
 



TRL Published Project Report: PPR 280 

Page 5 of 79 

2.1.5 Under reporting in the STATS19 database  
 
Whilst the STATS19 database provides accident information on reported accidents, 
many potentially reportable road accidents and casualties are not reported to the police 
and therefore, do not appear in the official annual statistics. 
 
A report by Helen James [5] summarised five UK studies to investigate under reporting.  
Police and hospital, accident and casualty records were compared, and the following 
Table was reported: 
 

Vehicle occupant Min-Max % Reported 
Fatal 100 
Serious 85 - 91 
Slight 70 - 82 
All injuries 75 - 86 

Table 1: Percentage of injuries reported (estimated from hospital-based studies in 
Great Britain) [5] 

 
In the report (dated 1991), the following observation was made: 
 
'Legally [in Britain], only accidents in which a motor vehicle is involved causing injury 
to a person other than the driver, and in which exchange of addresses and insurance 
information has not occurred, must be reported to the police.  Thus some accidents are 
not reported because they do not fall into these requirements, such as single-vehicle 
accidents where only the driver/rider was injured, or multi-vehicle accidents where 
names and addresses have been exchanged.  Others are not reported because of 
ignorance of the legal obligation to report, perception that the accident was too trivial, 
or because the victim did not become aware of their injuries at the scene of the 
accident.'   [5] 
 
In addition, the report also states that: 
 
'Perception of the severity of the injury or accident, and whether it was a road accident, 
also determined the level of reporting if this was not necessary or was not considered 
necessary.  This meant that rates increased with injury severity and were higher for 
multi-vehicle compared with single vehicle accidents.' [5] 
 
It can be deduced that due to the greater impact weights, speeds and angles present in 
HGV crossover accidents, there will generally be a higher level of impact energy.  In 
addition, such accidents often involve more than one vehicle.  Hence the number of 
reported HGV crossover accidents will closely reflect the actual number occurring.  As a 
result, those data used in this report will not be adjusted to account for under reporting.  
It is also unknown to what degree under reporting plays a part in accidents of this 
specific type, and so applying a general adjustment factor may be misleading. 
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2.2 Overview of Statistics 
 
The data collected from the STATS19 database regarding the number and severity of 
HGV crossover accidents can be found in Appendix C.  These data have been used to 
provide the graphical representations in Figures 1 to 3.  
 
These data indicate that in comparison to other types of accident occurring on the major 
roads of Great Britain, the HGV crossover accident is rare (being 0.47% of all vehicle 
accidents on these roads), (refer to Appendix B, Table B1 and Appendix C, Table C1). 
 
2.2.1 The Annual Number of HGV Crossover Accidents 
 
Figure 1 shows the annual number of HGV crossover accidents occurring on major 
roads in Great Britain between 1985 and 1998. 
 
It shows that the number of HGV crossover accidents per year initially increased quite 
sharply from 67 in 1985, to 76 in 1986. However, since 1986 the number of accidents 
has tended to decrease gradually each year.  This may be for a variety of reasons, for 
example an increase in the amount of safety fence or barrier installed on the central 
reserve.  This decrease is not however, due to a reduction in the number of HGVs using 
these roads, as this value was seen to rise by 47% (from 217 to 320 million vehicle 
kilometres) between 1985 and 1998 (see Appendix B, Table B3).   
 
After the decrease in the number of HGV crossover accidents between 1986 and 1993, 
the number of accidents has then fluctuated between approximately 40 and 50 accidents 
per year between 1993 and 1998. 
 

Figure 1: Annual Number of HGV Crossover Accidents on Motorways, A(M) 
and A roads in Great Britain (Of All Severity) 

(see Appendix C, Table C1) 
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These small variations may be attributable to secondary factors such as poor weather 
and/or visibility [6], however it is more likely that they are due to the fluctuations 
associated with random occurrences. 
 
2.2.2 Breakdown of Annual HGV Crossover Accidents - By Severity 
 
As previously stated, Figure 1 (above) shows the total number of HGV crossover 
accidents occurring in each year on major roads in Great Britain.  This total number of 
accidents is broken down into three distinct categories of accident: fatal, serious and 
slight. These categories define the severity of the accident, and are related to the 
severity of the most seriously injured casualty in the accident (as defined in Section 
2.1.1).   
 
Between 1985 and 1998 there was a total of 786 HGV crossover accidents.  A 
breakdown of these accidents by accident severity is displayed in Figure 2.  The accident 
was rated as 'fatal' in 125 (16%) incidents, 'serious' in 226 (29%) incidents, and the 
remaining 435 (55%) incidents were rated as 'slight' (See Appendix C, Table C1). 
 
Figure 2 shows that between 1985 and 1998, all levels of accident severity have fallen in 
number, with the exception of fatal injuries which have remained at quite a constant 
level throughout this period.  The number of fatal accidents drops noticeably in 1996 
and this may be due to the fact that there were no accidents involving more than one 
HGV in that year. 
 
It should be noted that the number of fatal accidents is small, and hence this type of 
graphical representation may magnify any small change in the number of fatal accidents.  
Between 1985 and 1998, the total number of fatal accidents was 125, varying from a 
minimum of 3 in 1996, to a maximum of 13 in 1986 and 1990. 
 

Figure 2: Number of HGV Crossover Accidents on
Motorways, A(M) and A Roads in Great Britain, by Severity 

(see Appendix C, Table C1) 
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2.2.3 Casualties Involved in HGV Crossover Accidents 
 
In addition to examining the number of HGV crossover accidents in each year, it is also 
important to investigate the number of casualties resulting from these accidents.  These 
are shown by severity of casualty in Figure 3. 
 
Figure 3 shows a similar trend to that shown in Figure 2 (which considered the number 
of accidents, by severity).  This is not surprising, as one would expect the number of 
casualties to reflect the number of accidents occurring in each year, unless there are 
exceptional circumstances.  These could include a multiple vehicle accident, and/or an 
accident involving a vehicle containing a large number of people (such as a coach or a 
minibus). 
 
Within the 786 HGV crossover accidents occurring between 1985 and 1998 on major 
roads in Great Britain, there were a total of 1686 casualties, an average of 2.1 casualties 
per accident.  Of these 1686 casualties, 180 (11%) were fatalities, 456 (27%) were 
serious injuries, and the remaining 1050 (62%) were slight injuries (see Appendix C, 
Table C2). 
 
By comparison, these figures represent 0.07% of the casualties (of all severities) 
occurring on the major roads of Great Britain between 1985 and 1998 (see Appendix B, 
Table B2 and Appendix C, Table C2).  The 180 HGV crossover accidents fatalities 
represent 0.46% of the total number of fatalities occurring as a result of a vehicle 
accident. This indicates that the proportion of casualties and fatalities involved in HGV 
crossover accidents is small when compared to the equivalent total figures for all types 
of vehicle accidents. 
 
Figure 3 displays a similar pattern of injuries between the different casualty severities in 
each year.  It can be seen that the number of casualties increases from an initial low in 
1985 to a peak in 1987, after which it decreases gradually until 1993.  The number of 
casualties then rises slightly in 1994 and 1995, until a drop in 1996.  There is a gradual 
rise in the number of casualties in the final three years. 
 

Figure 3: Number of Casualties Involved in HGV Crossover Accidents on 
Motorways, A(M) and A roads in Great Britain, By Severity. 

(see Appendix C, Table C2) 
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2.3.  Police Fatal Files 
 
The STATS 19 search (detailed in Section 2.1.3) revealed that there were 125 fatal 
accidents involving HGV crossovers between 1985 and 1998.  These accidents were 
cross-referenced with a list of police files involving fatal accidents, known as 'fatal files'.  
Some of these files are held at TRL Limited, and 56 of the 125 fatal files were found to 
be within this file collection.  (The collection is jointly funded by the DTLR's Vehicle 
Standards & Engineering, and Road Safety Divisions).   
 
The fatal files were investigated due to their detailed content, i.e. they will generally 
include photographs taken at and around the accident site, and drawings/sketches of the 
scene.  From these, the type of safety fence or barrier present at the crossover site  can 
then be identified (if installed).  The impacting vehicle's weight, speed and angle are also 
more likely to be recorded in these fatal files, and this information can be used to assess 
the level of impact energy imposed on the safety fence or barrier during the accident.  
This detailed information is more likely to be included in fatal files than in police files 
relating to non-fatal accidents. 
 
Of the 125 fatal files concerning HGV crossover accidents, 56 were collected during 
Phase I of this study.  A further 69 were identified as possibly containing further useful 
information.  The associated police forces were approached for these outstanding 69 
files, however no additional files could be obtained, as explained below: 
• 35 files: No correspondence was received from the police force regarding the 

requested file(s). 
• 28 files: The police file(s) had been destroyed as part of a regular file disposal 

schedule. 
• 6 files: The police file(s) was not available for other reasons (e.g. file(s) could not be 

found, court proceedings, or the accident was not deemed to be a crossover accident 
by the police force contacted). 

 
The 56 available fatal files were reviewed as part of Phase II of the study and notes 
relating to the accidents (with particular reference to the safety fence or barrier 
performance) are included (Appendix E, Table E).  From the performance characteristics 
of the safety systems installed at the site of the accident, conclusions are drawn later in 
this report with regard to the containment effectiveness of metal safety fences and 
concrete barriers in the central reserve of major roads. 
 
Figure 4 gives a brief summary of the information available in the police fatal files held 
at TRL Limited and examined for this commission. 
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Figure 4: Summary of Information Contained in Fatal Files Held at TRL Limited 
 
Appendix E, Table E gives brief details about each of the accidents included in the 56 
fatal files within TRL's possession, and also lists those files which were not available 
(with reasons why).  
 

2.3.1 Energy Balances  

In Appendix E, Table E, an attempt has been made to analyse the impact conditions 
imposed onto the central reserve by the impacting HGV in each of the accidents, and to 
use this to try and assess the severity of the impact.  This has been effected by 
calculating the level of lateral impact energy, KELAT, (resolved at ninety degrees to the 
central reserve) as follows:  
 

Figure 5: Calculation of Lateral Impact Energy 
 
This will then take into account the fact that the impacts in accidents will be by HGVs of 
different weight (m), impacting at different speeds (v) and angles (θ).  The level of 
impact energy (KELAT) experienced in each of the accidents has then been compared to 
those levels experienced by a safety fence or barrier in the validation tests specified in 
BS-EN 1317 1&2 [7] (see Table 2 below): 
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Test Type Containment Level Test Vehicle Test Weight 
(kg) 

Test Speed 
(km/h) 

Test Angle 
(degrees) 

Lateral Impact 
Energy, KELAT 

(kJ) 
TB32MAX Normal containment Car 1575 115.5 21.5 108,883

TB41MAX Low angle containment Rigid HGV 10300 73.5 9.5 58,478

TB42MAX Higher containment Rigid HGV 10300 73.5 16.5 173,165

TB51MAX Higher containment Bus 13400 73.5 21.5 375,141

TB61MAX Higher containment Rigid HGV 16500 84 21.5 603,334

TB71MAX Very high containment Rigid HGV 30900 68.25 21.5 745,897

TB81MAX Very high containment Articulated HGV 39100 68.25 21.5 943,838

Table 2: Calculated maximum permissible lateral impact energy in standard 
impact tests (to BS-EN 1317-1&2, 1998) [7] 

 
As can be seen in Table 2, the maximum level of lateral impact energy (i.e. resolved at 
ninety degrees to the barrier) is 943,838kJ in the TB81 test (this being a 39,100kg HGV 
impacting a vehicle restraint at 21.5 deg and at 68.25km/h).  This is within the 
speed/angle tolerance envelope of BSEN1317 Part 2 [7], and the vehicle weight is at the 
maximum limit for this test type.  Hence, by using the maximum parameters of a TB81 
impact test, the maximum resolved lateral impact energy is approximately 950,000kJ. 
 
Although the load distribution and therefore deformation characteristics of a safety fence 
or barrier can vary considerably due to the impact angle, it is felt that this purely energy-
based approach will provide a basis for a comparison between controlled validation tests 
and 'real life' accidents, for similar angles of impact. 
 
2.3.2. Energy Balances and the Police Fatal Files - An Estimation of Containment 
 
From a comparison between the lateral impact energy levels experienced in each of the 
HGV crossover accidents and those conditions undertaken during full-scale testing (see 
Appendix E, Table E), the following conclusions can be reached: 
 
Of the 56 police fatal files examined relating to fatal HGV crossover accidents: 
 
• 16 (28%) did not contain enough information for an assessment to be made (i.e. 

vehicle weight and/or impact speed, and/or impact angle have not been recorded). 
• 1 (2%) concerned a vehicle less than 3.5 tonnes in weight (i.e. not within the current 

definition of an HGV). 
• 23 (41%) the impact energy greatly exceeded 950,000kJ (approximately, the 

maximum resolved lateral impact energy).  
• 7 (13%) the impact energy slightly exceeded 950,000kJ. 
• 9 (16%) the impact energy was less than 950,000kJ, (and hence may have been 

prevented by the installation of a very high containment safety fence or barrier). 
− Of these 9 accidents, 6 may have been stopped by a higher containment safety 

fence or barrier. 
 
The average lateral impact energy in these fatal HGV crossover accidents was 
approximately 3,000,000kJ - over three times that experienced in a TB81MAX controlled 
impact test (see Appendix E, Table E). 
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In addition to the impact parameters, details were also collected from the fatal files 
regarding the type of safety fence or barrier installed in the central reserve at the site of 
the HGV crossover accidents.  The results were as follows:  
 
• Two parallel rows of single sided tensioned corrugated beam were installed in 13 

cases. 
• Double sided TCB was installed in 13 cases. 
• Single sided TCB was installed in 1 case. 
• An unspecified type of safety fence or barrier was installed in 6 cases (generally 

'metal barrier' was recorded). 
• No vehicle restraint system was installed in 22 cases (including 5 at a maintenance 

or emergency crossing point). 
• No details of the safety fence, barrier or central reserve were given in 1 case. 
 
In all of the accidents where the specific type of safety fence or barrier has been 
identified, TCB has been used.  This is either in two parallel rows of single sided TCB, 
or in single rows of either a single sided or double sided configuration.  This is not 
surprising as TCB is widely used in central reserves in the UK.  TCB has been designed 
to contain and redirect vehicles such as cars and has proven to be effective during full-
scale impact testing.  It is classified as containment level N2 and is not therefore, 
designed to contain and redirect vehicles of mass greater than 1500kg, nor at an impact 
angle exceeding 20°.

In all of the 33 accidents in which a safety fence was struck and the HGV crossed over 
the central reserve, the combination of impact parameters exceeded those experienced 
during an N2 containment full-scale impact test.  Hence the safety fences performed as 
one would expect given that the impact conditions at the accident sites were greater than 
those for which the fences were designed. 
 
It is important to note however, that 22 of the 56 HGV crossover accidents (39%) 
occurred where there was no provision of safety fence or barrier in the central reserve at 
the time of the accident.  This issue has been addressed since these accidents; emergency 
crossing points have now been completely closed with safety fences or barriers, and 
maintenance crossing points are now closed and removable safety devices have been 
installed in their place. 
 
During the examination of the police fatal files, the width of the central reserve was also 
noted.  This is of particular relevance to a comparison between steel safety fences and 
concrete barriers because of their different deflection characteristics on impact.  Due to 
their rigid structure, concrete barriers do not deform during impact and hence, can be 
placed on relatively narrow central reserves.  In the case of metal safety fences however, 
this is not the case as the fence is not rigid and is designed to deform under impact.  As 
an example, for wire rope systems (at the standard 2.4m post spacing), it is 
recommended that they should not be used on central reserves having a width of less 
than 3.14m due to their deflection characteristics [8]. 
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2.4 Accidents in which an HGV is contained and redirected 
 
From the detailed examination of police fatal files relating to HGV crossover 
accidents, one method of reducing the number of casualties caused by such accidents 
may be to increase the containment level of the safety fences and barriers used in the 
central reserve.  It has been shown in Section 2.3.2 that 9 of the 56 fatal crossover 
accidents occurring between 1985 and 1998 may have been prevented had a very high 
containment safety fence or barrier been used in the central reserve.  However, there is 
the possibility that increasing the containment level of the safety fence or barrier may 
cause additional hazards (and subsequent casualties). 
 
Consideration should be given to the possibility that containing and redirecting HGVs 
back onto their original carriageway can, in some circumstances, present a greater risk 
to other road users than if the HGV were allowed to pass through the central reserve 
and completely traverse the opposing carriageway.  A hypothetical example of when 
such a situation could occur is given below: 
 
Figure 6 shows a simple, single HGV crossover scenario. An HGV is travelling along 
the carriageway with roadworks ahead.  As a result of the roadworks, traffic ahead has 
slowed on the carriageway and congestion is developing.  The driver of the HGV has 
not anticipated this, and hence brakes sharply, and swerves to the offside to avoid the 
queuing traffic.  The HGV strikes a very high containment safety fence or barrier in 
the central reserve and is contained and redirected in accordance with CEN validation 
tests [7].  The HGV is however, redirected towards the queuing traffic, increasing the 
probability of impact with other vehicles and hence, of casualties.  The traffic on the 
opposite carriageway was light and free moving at the time of the accident.  Therefore 
the number of casualties may have been lower had the HGV been allowed to crossover 
the central reserve and enter the opposite carriageway, as other drivers may have had 
enough time to recognise and assess the danger, and take appropriate avoidance action. 
 

Figure 6: Hypothetical Example of a Single HGV Crossover Scenario where 
allowing a crossover may reduce the probability of casualties. 
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To help in the avoidance of this hypothetical example, it is reasonable to expect that 
warning signs would have been placed sufficiently in front of the roadworks to warn 
the HGV driver of the roadworks ahead.  However for this example, it is assumed that 
either the HGV driver has chosen to disregard these signs, or that the traffic 
congestion is long in length and that the road signs have not yet begun, or that the 
driver has been distracted.  The example does however, highlight the point that there 
may be some instances where allowing a crossover to occur may in fact, reduce the 
number and severity of casualties. 
 
In the examination of the HGV fatal crossover accident files, notes were made (where 
information was available) on the traffic flow on both carriageways at the time of the 
accident and the following was found: 
 
• 11 cases: Traffic flow less on the opposite carriageway. 
• 4 cases: Traffic flow greater on the opposite carriageway. 
• 38 cases: Similar traffic flow on both carriageways. 
• 3 cases: Not enough information was available in the fatal file to make an 

assessment. 
 
Hence the traffic flow was less on the opposite carriageway in 21% of the fatal HGV 
crossover accidents where information was recorded.  This shows that the hypothetical 
example of a less severe accident occurring if an HGV is allowed to traverse the 
central reserve is rare, although the situation is not impossible. 
 
It was decided to investigate further accidents in which an HGV is contained and 
redirected to try and assess what effect such accidents might have in terms of casualty 
numbers and injury severity.  If the containment level of the safety fence or barrier in 
the central reserve were to be increased, it is important to understand the safety effects 
that such a change could have. 
 
In order to assess such accidents, STATS19 data were again collected.  The following 
search criterion was used in the database for the years 1985 to 1998: 
 
'Accidents on motorways and/or M(A) roads and/or A roads in Great Britain involving 
at least one HGV striking the central reserve and remaining on the same 
carriageway.' 

The data obtained showed that the average number of casualties resulting from an 
accident in which an HGV is contained and redirected is approximately 1.6.  This is 
less than the rate seen in HGV crossover accidents where the number of casualties per 
accident is approximately 2.1. 
 
In a similar way to the HGV crossover analysis, accident statistics and police fatal 
files were obtained (where available), and examined.  The accident statistics are 
summarised in Section 2.5 and tabulated in Appendix G.  From the police reports, 
impact conditions were noted, and the lateral impact energy of the vehicle (i.e. 
resolved at 90 degrees to the traffic face) was calculated (see Section 2.3.1).  These 
energy values were then compared to those experienced during a controlled full-scale 
impact test (see Table 2, and Appendix F, Table F). 
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As the N2 containment safety fences and barriers are designed to contain and redirect 
vehicles of 1.5 tonnes, it is not really surprising that the number of accidents involving 
an HGV (of weight exceeding 3.5tonnes) striking a safety fence or barrier and being 
contained and redirected (439) is 36% less than for accidents where an HGV crosses 
over the central reserve (786). 
 
Of the 32 reported fatal accidents in which an HGV was contained and redirected on a 
major road in Great Britain between (1985 and 1998), 12 associated police fatal files 
were available (the other 20 having mainly been destroyed or unavailable for another 
reason).  Of these accidents, the number of fatal files: 
 
• 3 (25%) did not contain enough information for an assessment of the impact 

severity to be made. 
• 1 (8%) the impact energy greatly exceeded 950,000kJ (approximately, the 

maximum resolved lateral impact energy). 
• 3 (25%) the impact energy slightly exceeded 950,000kJ. 
• 5 (42%) the impact energy was less than 950,000kJ. 

− Of these 5 fatal accidents, the number of accidents in which the impact energy 
is less than that experienced in a higher containment TB61 impact test: 4 (80%) 

 
Hence, there were 9 accidents where there was enough information available to 
calculate the resolved lateral impact energy.  Within these fatal accidents, the average 
lateral impact energy was approximately 110,000kJ - very similar to the 108,883kJ 
experienced in an N2 containment test, see Table 2, Section 2.3.1.  In 2 of the 9 
accidents the impact energy was less than that experienced in an N2 containment 
impact test.  The impact energy was greater than this level in the remaining 7 
accidents. 
 
During the examination of the fatal files relating to accidents where an HGV was 
contained and redirected, notes were made regarding the type of safety fence or barrier 
installed at the accident sites.  The results were as follows: 
Two parallel runs of single sided TCB: 1 
Double Sided TCB: 3 
Double Sided Open Box Beam (OBB): 3 
3 Rail Double Sided OBB: 1 
Unspecific barrier installed: 2 
No record of a safety fence or barrier present at the accident site: 2 
 
This shows that whilst N2 containment safety fences (such as TCB and OBB) are not 
designed to contain and redirect vehicles over 1.5 tonnes, they have been seen to do so 
during these accidents.   
 
The following Table gives brief details of the impact conditions during each of the 
accidents where an HGV was contained and redirected by an N2 containment safety 
fence.  It should be noted that the maximum lateral impact energy experienced in an 
N2 containment impact test is 108,883kJ. 
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Police Ref. 
No 

Description of 
barrier at impact

Speed of impact 
(Km/hr) 

Vehicle 
weight 

(kg) 
Angle of impact 

(degrees) Impact Energy 

ED00298 D/S TCB 80 (witness) 6300 20 (photo) 181,965 
41T1217 D/S OBB 32 (estimation) 7490 30 (sketch) 73,975 
7Y43211 D/S OBB 97 (tachometer) 4000 15 (photo) 97,266 
9M10139 D/S OBB 32 (estimation) 17000 70 (sketch) 593,042 
9M10207 3 rail, D/S OBB 105 (tachometer) 5587  45 (photos) 1,188,206 
2046490 D/S TCB 79 (tachometer)  38000 45 (sketch & photos) 4,574,801 

0EB3645 Not seen in photos 96 (witness) 16000 Not recorded Not enough information 
available in records 

0TL0196 D/S TCB 113 (witness) ERF 20 (witness) Not enough information 
available in records 

1365891 
Two rows of S/S 
TCB with ditch in 
between 

93 (tachometer) 11700 35 (police report) 1,284,395 

A300214 
Steel (two runs 
around a bridge 
support) 

19 (tachometer) 38000 45 (police report) 264,622 

Q065993 Grass with trees in 
central reserve 64 (tachometer) 38000 30 (photos) 1,501,232 

X049193 Metal safety fence, 
Armco 

Not in Police 
Report 17332 Not recorded Not enough information 

available in records 

Table 3: Impact parameters in accidents where an HGV was contained and 
redirected. 

 

2.5 A Comparison of HGV Accident Statistics, 1985 to 1998. 
 
Table 4 below displays a comparison between the HGV accident statistics for HGV 
crossover accidents and those in which an HGV has been contained and redirected.  
Whilst this comparison indicates that the number of accidents in which an HGV is 
contained and redirected is less than those involving an HGV crossover, the effects of 
under reporting should be remembered.  As stated in Section 2.1.1, the figures 
contained within STATS19 are based on those accidents in which human injury has 
occurred to one or more persons, and the police have attended.  In the case of 
accidents where an HGV has been contained, it is less likely that they will be reported 
as these will tend to be lower energy impacts and hence, there will be a lower 
probability that an injury and/or accident damage will occur.  Due to the nature of the 
HGV crossover accident, it is more likely that the majority of these accidents will be 
reported, as they will generally cause a greater level of damage and disruption to other 
road users.  Whilst the data have not been adjusted to take under reporting into account 
(as such an adjustment factor would be difficult to obtain), this problem should be 
acknowledged when comparing the two sets of data.  However, all fatal accidents 
should be reported due to the severity of such injuries, and the subsequent attendance 
of the emergency services at the accident scene. 
 
The comparison in Table 4 below shows that the probability of a fatal accident 
involving a contained and redirected HGV is approximately half that of a fatal HGV 
crossover accident.  A similar proportion is also shown by the casualty statistics.  This 
may be partly justified by the fact that the average lateral impact energy in a crossover 
accident is 1.6 times that experienced in an accident where the HGV is contained and 
redirected. 
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Parameter HGV Crossover Accidents HGV Contained Accidents 
Number of accidents 786 439 
%age (number) of accidents:  
Fatal 

 
16% (125) 

 
7% (32) 

Serious 29% (226) 23% (101) 
Slight 55% (435) 70% (306) 
Number of casualties 1686 689 
%age (number) of casualties: 
Fatal 

 
11% (180) 

 
5% (37) 

Serious 27% (456) 22% (150) 
Slight 62% (1050) 73% (502) 
Average number of casualties per 
accident 2.1 1.6 

Average Lateral Impact Energy (kJ) 3,004,122 1,804,389 

Table 4: A Comparison between HGV Crossover Accidents and those in which an 
HGV was contained and redirected on major roads in Great Britain  

 
In accidents where an HGV is contained and safely redirected, the lower number of 
casualties may be due, in part, to the mechanism of the accident.  Striking a fence or 
barrier in the central reserve will cause the HGV to slow, as its lateral impact energy is 
transferred into energy to deform the safety fence (or barrier) in the central reserve.  
This slowing effect may give drivers following on the carriageway time to observe the 
problem ahead and slow and/or take evasive action to avoid the accident.  Both of 
which will have the effect of reducing the severity of the accident and the number of 
casualties involved.  This may not be true of an HGV crossover accident where the 
vehicle may come through the central reserve and/or safety fence or barrier at quite a 
high speed, giving drivers on the opposing carriageway less time to take appropriate 
avoidance action. These phenomena may well be due to the difference in load 
distribution, and hence a higher concentration of energy in the HGV crossover 
accident.  It can be seen from the analysis of the police fatal files that an HGV's angle 
of impact with a safety fence or barrier is generally greater in an HGV crossover 
accident than one in which an HGV is contained and redirected.  Hence the impact 
load in an HGV crossover accident will be imposed on the safety fence or barrier over 
a smaller area.  This, in turn, relates to a higher concentration of energy, and hence the 
greater level of damage in such accidents. 
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2.6 Summary of the STATS 19 Data Analysis 
 
Accidents involving HGVs passing through the central reserve and entering the 
opposite carriageway are rare, with approximately 56 reported cases each year on 
major roads in Great Britain.  The number of all reported accidents on such roads each 
year is approximately 120,000, meaning that HGV crossover accidents account for 
approximately 0.47% of all accidents.

The rarity of the HGV crossover accident is also reflected in accident statistics.  Of the 
166,000 reported casualties occurring on major roads in Great Britain each year in all 
accidents, 120 casualties (0.07%) each year result from HGV crossover accidents. 
 
Again, a similar trend is shown in the fatality statistics where those caused by HGV 
crossover accidents (approximately 13 reported each year) comprise 0.46% of the total 
number of annual fatalities on major roads in Great Britain. 
 
Accidents statistics suggest that the number of HGV crossover accidents has now 
begun to 'level off' after decreasing steadily from 1985 to 1993, with only minor 
fluctuations from year to year, a common phenomenon associated with random events.  
This is also reflected in the casualty statistics associated with such types of accident. 
 
When compared to HGV crossover statistics, accidents in which HGVs are contained 
and redirected are less frequent and often have less severe consequences.  The 
probability of such an accident being classed as 'fatal' is approximately half that of a 
crossover accident.  A similar proportion is also reflected in the casualty statistics.  
Whilst the percentage of serious accidents and casualties is approximately the same for 
both types of accident, it is the slight category which accounts for the smaller 
proportion of fatal accidents and casualties.  It is emphasised however, that the lateral 
impact energy in HGV crossover accidents is approximately 1.6 times that 
experienced in accidents where an HGV is contained and redirected. 
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3. THE WHOLE LIFE COSTING OF STEEL AND CONCRETE 
BARRIERS 
 
3.1 Whole Life Costing - Introduction 
 
Accident statistics have shown that accidents involving HGVs striking the central 
reserve and being contained and redirected can have less serious consequences in 
terms of casualty numbers and severity.  This may lead to the suggestion that safety 
fence and barrier containment in the central reserve could be increased so as to reduce 
the number of HGV crossover accidents, and subsequently increase the number of 
accidents where the HGV is contained.  However, as the hypothetical example in 
Figure 6 and some of the accident reports have shown, in some situations the 
probability of a casualty occurring as a result of an accident may be decreased if 
HGVs are allowed to cross the central reserve into a lighter trafficked carriageway.  
However, such situations are rare, and on major roads where HGV crossover accidents 
did occur, the traffic flow on each carriageway was similar in the majority of cases. 
 
Hence, it was decided to investigate the whole life costs associated with the possible 
replacement of N2 containment safety fences and barriers in the central reserve with a 
vehicle restraint system of very high containment (an example of this being the Higher 
Vertical Concrete Barrier [HVCB]). 
 
Whilst any discussion to increase the containment level in the central reserve should 
not rely exclusively on monetary concerns, they will have a part to play in such 
decisions.   
 
Additional factors such as traffic delay and disruption costs are also incorporated into 
the whole life study, as these will be factors which require consideration during safety 
fence and barrier installation, maintenance, repair and removal at the end of the 
system's service life. 
 

3.2 Whole Life Costing - Background 
 
Whole life costing (WLC) provides a method by which alternative solutions to a 
problem can be compared, in financial terms, over the total life of a structure.  Whilst 
the basis of WLC is relatively simple, the assignment of values to some of the 
variables involved can be more difficult. 
 
The basis of WLC is that all costs associated with a solution to a problem, over its 
total life, can be added together to represent a total or 'whole life' cost for that solution.  
Future costs can be normalised to a present value using the following formula: 
 

Present t)r1(
CValue
+

= [9] 

where: 
 
C is the cost at current prices 
r is the test discount rate 
t is the time in years to when the cost is incurred 
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Once the whole life cost has been calculated, it can then be used to compare different 
solutions (for example the replacement of N2 containment safety fences and barriers in 
the central reserve with those of a higher or very high containment level).  Reduced 
maintenance frequency and/or improved performance under impact may justify any 
extra first cost. 
 
To carry out the whole life costing for a possible solution, the following information is 
required: first cost, test discount rate, frequency and cost of maintenance, and the 
proposed service life of the structure.   
 

3.2.1 First Cost 
 
These are the initial installation costs for a green field site which, in the case of safety 
fences and barriers, will include materials, labour and plant costs.  These will also 
include traffic management and traffic delay costs associated with the installation of 
the fences or barriers, and/or any resurfacing of the central reserve and/or the 
provision of additional drainage.  Costs for the relocation of services (such as lighting 
columns, signs, and communications cables) have not been included, as these 
considerations can be extremely site-specific and would be very difficult to 
incorporate into the assessment of more general WLCs. These could be investigated 
on a case study basis, and the commencement of this work is one of the 
recommendations from this report. It is generally thought that these costs would be 
considerably higher for concrete barrier installations due to the foundations required 
for this type of vehicle restraint system.   
 

3.2.2 Test Discount Rates 
 
The test discount rate represents the fact that money not spent now could be invested 
(or at least not borrowed), and would therefore be worth more in the future.  
 
In the UK, the test discount rate used by the DTLR and recommended by the Treasury 
is 8%.  This percentage is also recommended in Highways Agency Document BA 
28/92: 'Evaluation of Maintenance Costs in Comparing Alternative Designs for 
Highway Structures' [10].  Hence a test discount rate of 8% has been used in the WLC 
analysis. 
 
Due to the long-term nature of WLC, the final cost figures calculated cannot be 
considered as absolute values, and must be used for comparative purposes only. 

3.2.3 Frequency and Cost of Maintenance 

It is possible to estimate the maintenance and repair costs associated with typical N2 
containment and higher or very high containment safety fences and barriers.  Metal 
safety fences are designed to deform in order to contain and redirect an errant vehicle, 
and hence any impact with such a fence will generally require a greater level of repair, 
and/or maintenance, than a concrete barrier.  Damage to rigid higher or very high 
containment concrete barriers will generally be less, as such systems are designed not 
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to deflect when impacted.  This has been shown during controlled full-scale impact 
testing. 
 
In addition to the repairs and maintenance required by safety fences and barriers after 
impact, consideration has also been given to the detailed maintenance and inspection 
of vehicle restraint systems.  Within the WLC, detailed inspection frequencies have 
been timetabled in accordance with the requirements of BS7669: 3: 1994: 'Guide to 
the installation, inspection and repair of safety fences', i.e. 
 
Detailed inspection frequencies: 
Steel components:- 
Less than 10 years old: every 5 years 
More than 10 years old: every 2 years 
 
Concrete components:- 
Less than 15 years old: every 5 years 
More than 15 years old: every 2 years [11] 
 
Once the maintenance strategy for the fences or barriers has been decided, the likely 
disruption costs incurred then need to be addressed.  The Department of Transport has 
developed a computer model (QUeues And Delays at ROadworks - QUADRO) to 
calculate the delay costs incurred when disrupting traffic.  These costs, and any 
associated traffic management costs, can often overwhelm the cost of maintenance 
procedures.  Such costs will be incurred during maintenance work and during the 
installation, repair and removal of the safety fence or barrier. 
 
Prediction of the cost and frequency of maintenance requires engineering judgement.  
Estimations of the frequency with which a safety fence or barrier in the central reserve 
of a major road will be impacted, and the resulting length of damage will have to be 
made.   
 
The length of accident damage will, obviously, depend on the circumstances of the 
accident.  For example, an HGV striking an N2 containment safety fence or barrier at 
twenty degrees and at ninety-five kilometres per hour will generally cause a greater 
length of damage than a small car (such as a Ford Fiesta) impacting at the same speed 
and angle.  This is because in the case of the HGV impact, the impact parameters are 
greater than those for which the N2 containment safety fence or barrier is designed.  
The interaction between the vehicle and the safety fence or barrier will also play a part 
in the length of accident damage, and hence this will depend on the type of vehicle 
striking the barrier (e.g. a car or an HGV) and the angle at which the impact occurs.   
 
The length of accident damage can be estimated through the results of controlled full-
scale impact tests and through information obtained from police fatal files.  However, 
such police files have shown that tensioned corrugated beam (TCB) constitutes the 
majority of the safety fence in the central reserve, and hence information on the in-
service performance of other types of fence or barrier is limited.  
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3.2.4 Service Life of Structure 

If costing is to be carried out over the service life of the safety fence or barrier then by 
implication, this should be defined.  Factors that may influence this decision are: 
• Type of safety fence or barrier 
• Quality of materials, manufacture and installation 
• In-use conditions 
• The external environment 
• Maintenance conditions 
These factors can either increase or decrease the standard service life to give a 
'predicted service life'. 
 
Within this study, a predicted service life of 50 years has been estimated for concrete 
safety barriers, and 25 years for metal safety fences.  Both of these figures have been 
received from contacts within the relevant manufacturing industries.  Due to the fact 
that one service life is twice that of the other, the vehicle restraint installed in the 
central reserve will require replacement after a period of 50 years, no matter whether a 
metal safety fence or concrete safety barrier is installed in the first instance. 
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3.3 The Whole Life Costing Worksheet 
 
To estimate the whole life costs associated with a number of different common safety 
fence and barrier types, a worksheet was developed (in Excel format).  Cells 
highlighted in yellow on the worksheet indicate values which can be altered, and 
which have been obtained from a third party (e.g. the Spon's Price Book or a safety 
fence or barrier manufacturer).  Cells highlighted in red on the worksheet have been 
estimated due to a lack of appropriate information. 
 
Sheets from the worksheet are reproduced in Appendix H. 
 
In order to calculate the WLC associated with steel safety fences and concrete safety 
barriers, the following information was collected: 
 

3.3.1 Initial Installation Cost (Appendix H, Table H1) 
 
In the WLC worksheet, the initial installation costs have been sourced almost 
exclusively from the Highway Works section of the "Spon's Civil Engineering and 
Highway Works Price Book 2002" [1].  Some concern has been raised that whilst such 
prices are appropriate for comparative purposes (such as is required for this report), 
the prices in the price book are traditionally a little high.  Hence to validate these 
claims (or otherwise), a comparison between costs received from industry, and those 
in the price book are given in Appendix I, Table I.  The Table shows that while the 
Price Book costs are a little high in some areas, they are also low in others.  Hence 
overall, the prices are 'about right' and suitable for use within the whole life costing 
exercise.  This Table also highlights the differences that can arise in quotation from 
different companies.  It should also be noted that in many cases, the monetary amount 
quoted by a particular contractor could differ according to the length of works 
undertaken and it is for this reason that the lengths quoted for are noted underneath 
Table I.   
 
Costs concerning the installation of extruded concrete barriers have been received 
from Extrudakerb and SIAC Construction.  Such costs are not included in the Spon's 
Price Book.  Of these, the Extrudakerb values have been used in calculations as they 
compare more favourably with information received from the Highways Agency's 
Contracts Department. 
 
The quantity of materials required to construct each length of safety fence or barrier 
has been calculated in accordance with Drawings available in the Highway 
Construction Details [12]. 
 
The initial installation costs quoted include the cost of materials, labour and plant, but 
not the delivery of the parts to site as this could vary greatly depending on the location 
of, and access to, the works site.  As a result, safety fence and barrier manufacturers 
contacted were unable to provide costs for such activities. 
 
It is assumed that the original carriageway meets all the requirements of a straight 
dual, three-lane motorway with a relatively flat, grassed central reserve. The definition 
used for a 'straight' road in the context of this report is that quoted in the Spon's Price 
Book, i.e. that the road is curved and 'exceeding a 120m radius' [1].  Curves with a 
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radius tighter than this would incur additional costs due to the difficulties arising 
during the installation.  In a more general sense, the definition of a straight road is 
usually that quoted in TD19/85, i.e. those roads with a radius greater than or equal to 
850m [4].  
 
It is also assumed that no safety fence or barrier currently exists at the site and hence 
there is no need to connect into an existing system.  The cost associated with two end 
terminals is, therefore, included in the calculations.  It is also assumed that the Spon's 
Price Book definition of a 'terminal' includes all parts specified under the phrase 
'terminal' in the HCD Drawings (i.e. they include the angled beam and concrete 
haunch in the case of steel fences, and tapered concrete terminals (to Drawing SB/23 
[12]) for concrete barriers).  Intermediate and end anchorages are included in the 
whole life cost calculations for the wire rope safety fence. 
 
Costs for the relocation of services (such as lighting columns, signs, and 
communications cables) have not been included, as these considerations can be 
extremely site-specific and would be very difficult to incorporate into the assessment 
of more general WLC.  These could be investigated on a case study basis, and the 
commencement of this work is one of the recommendations from this report.

However, the costs associated with surfacing the central reserve and the provision of 
additional drainage for concrete barriers have been included as these may introduce 
significant cost differences between concrete safety barriers and steel safety fences. 
 
The Spon's Price Book also estimates the time required to install the elements of the 
safety systems, and hence the period of time required for traffic management and the 
subsequent traffic delay costs can be calculated for each type of fence or barrier.  For 
such costs, a working day of 24 hours is assumed for simplicity. 
 

3.3.2 Traffic Management Costs (Appendix H, Table H2) 
 
No cost information was available regarding the hiring of traffic management 
equipment in the Spon's Price Book, and hence requests for information were sent to a 
number of UK traffic management companies.  The only quote received was from 
Class One Traffic Management.  Hence this means that unlike the initial installation 
costs, these prices have not been compared to quotations from similar companies to 
assess how closely they reflect prices throughout the industry. 
 
Whilst costings for Temporary Vertical Concrete Barriers (TVCB) and VarioGuard (a 
temporary metal fence) have been received, it is the TVCB costs which have been 
used when estimating traffic management costs.  This is purely due to the need to 
remain consistent with the style of temporary vehicle restraint employed, as including 
calculations for both TVCB and VarioGuard may complicate the issue.  It is thought 
that TVCB is currently the more common type of temporary vehicle restraint used at 
roadworks. 
 
It is assumed that the TVCB quoted for is designed for a speed limit of 110kph (i.e. it 
is of the TVCB (110) designation), and hence there is no requirement for a reduction 
in speed limit from 110kph (70mph) to 80 kph (50mph) throughout the works.  This 
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would cause additional complications when attempting to calculate QUADRO traffic 
delay costs associated with the works. 
 
The layout of the temporary barriers has been costed so as to be in accordance with the 
requirements of HA Document IAN 24: 'Use of Temporary Safety Barriers at Road 
Works'.  This requires that 'in addition to the work zone, 39m of temporary safety 
barrier is required before the works and 21m beyond the end of the works' [13]. 
 
The traffic management costs also include an allowance for the provision of cones and 
signage before the works, these being in accordance with Chapter 8 of the Traffic 
Signs Manual [14]. 
 
Traffic management costs assume the closure of the lanes to the offside of each 
carriageway, as would be required during works in the central reserve, i.e. 
 

Figure 7: Assumed Lane Closures Due to Repair and/or Maintenance Work 
 
To simplify the whole life costing workbook, a detailed breakdown of the traffic 
management cost is only shown for works during the installation of the fences or 
barriers.  For traffic management relating to repairs and the removal of the safety 
systems, these calculations are not detailed, but have been carried out using the same 
process as for the initial installation. 
 

3.3.3 Maintenance Costs (Appendix H, Table H5) 
 
There are three types of maintenance cost that will generally be incurred during the 
whole life of the safety fence or barrier: 
 
(i) Routine Maintenance 
 
This concerns the more frequent (i.e. daily or weekly) 'drive-by' inspection of safety 
fences and barriers that will identify areas requiring attention from maintenance crews.  
Such a task will incur similar costs for the different types of fence or barrier and 
hence, has not been included in the whole life costing exercise.  In addition, the 
inspection of the restraint systems will not be the sole task of the 'drive-by' inspections 
and hence, assigning a cost to this particular exercise would be difficult.  This cost 
would also be relatively small when compared to other areas associated with the 
process of whole life costing, and the other areas of maintenance. 
 
(ii) Detailed Maintenance 
 

Central Reserve 
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These are the costs necessary to maintain the performance characteristics of the safety 
fence or barrier for any reason other than a vehicular impact (for example the checking 
and if necessary, re-tensioning of tensioned systems). 
 
As stated in Section 3.2.3, the detailed maintenance frequencies are taken from 
BS7669: 3: 1994 'Guide to the installation, inspection and repair of safety fences' [11]. 
 
A nominal cost of £500 was selected for the routine inspection of the fences or 
barriers, this being raised slightly to £750 for tensioned systems (where a small 
amount of retensioning may be required in the system).  These values were derived 
from staff at TRL Limited specialising in highway maintenance.  Spon's Price list 
quotes the cost of employing a safety fencing gang at £43.76 per hour, so £500 will 
approximate to eleven hours work.  This seems realistic for the detailed inspection of 
1km of safety fence or barrier to the requirements of BS7669 [11].   
 
In addition to the maintenance costs, a figure has also been included in the calculations 
for the painting of the safety fences and barriers with protective coatings.  These have 
been calculated in accordance with the costs quoted in BD36/92: 1: 1992: 'Evaluation 
in Maintenance Costs in Comparing Alternative Designs for Highway Structures' [15], 
and have been allocated at the intervals quoted in this standard. 
 
(iii) Repairs Maintenance 
 
Refer to Section 3.3.5. 
 

3.3.4 Traffic Delay Costs (Appendix H, Table H5) 

The DTLR has developed a computer model (QUeues And Delays at ROadworks - 
QUADRO) to calculate the delay costs incurred when disrupting traffic.  These costs, 
and any associated traffic management costs can often overwhelm the cost of the 
maintenance procedures. 
 
Such traffic delay costs have been included in the whole life costing for the disruption 
caused during the installation, repair (following an accident) and removal of the safety 
fence or barrier system.  They have not been included for the time required to clear the 
carriageways of vehicles and debris following an accident as this will depend greatly 
on the accident and the number of vehicles involved. 
 
Due to the predicted change in traffic flow from year zero to year fifty, it can be seen 
on the WLC worksheet that the associated hourly QUADRO costs increase yearly 
during the whole life of the fence or barrier. 
 
These costs are incorporated into the WLC via equations in the WLC Worksheet.  The 
equation calculates the total amount of time required for each of the works, and 
multiplies this by the QUADRO cost per hour.  These costs are then added to the parts 
and traffic management costs to give the costs shown in the 'Additional Cost of Works' 
and 'Cost of Repair' columns in Table H5 (see Appendix H). 
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3.3.5 Repair Costs (Appendix H, Table H4) 
 
These have been estimated by examining the results of controlled full-scale impact 
tests on safety fences and barriers, and evaluating the components required for the 
repair of the system following the test.  The cost of the replacement parts has then 
been extracted from the initial materials costs. 
 
It is assumed that accident repairs are carried out whilst the carriageway is open to the 
travelling public, and not during the period immediately after an accident when the 
carriageway may be closed whilst accident debris is cleared. 
 
Repair costs have been evaluated for both car and HGV impacts however it is only 
those figures relating to HGVs which have been used for the whole life costing 
exercise.  
 
3.3.6 Accident Costs (Appendix H, Table H5) 
 
In addition to the repair costs associated with an accident, other accident costs (such as 
road closures, remedial repair measures and the like) will be incurred following an 
accident.  These costs are estimated to be:  
 
• £1,000,000 per fatal casualty. 
• £19,000 per serious casualty. 
• £380 per slight casualty. [5] 
 
An item of accident cost not included in the whole life costing exercise is that 
associated with structural consequences.  In the case of safety fences and barriers, they 
are positioned to protect road users from exceptional local hazards.  If the vehicle 
strikes this hazard there is a possibility that the hazard itself may be damaged (for 
example, an HGV striking a bridge pier causing the bridge to collapse, or an HGV 
striking a lighting column).  In each case, repair work will need to take place to rectify 
the damage and this will incur costs.  It is these costs which have not been considered 
as part of the WLC exercise, due to their complex and site specific nature. 
 

3.3.7 Removal Costs (Appendix H, Table H3) 
 
These are listed in the Spon's Price list for metal safety fences, however they do not 
appear for concrete barriers.  Hence, removal costs for metal systems are as quoted in 
the Spon's Price Book, and values for concrete barrier removal have been estimated 
using the costs quoted for the installation of the barriers as a guide.  This will give 
some indication of the time, and plant required for the movement and handling of the 
barriers. 
 
Traffic management and traffic delay costs have also been incorporated into this part 
of the calculation, as they will be incurred during this time. 
 

3.3.8 Whole Life Costs (Appendix H, Table H5) 
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This combines the individual costs and calculates the whole life cost of safety fences 
and barriers over a 50 year period.  This includes the initial installation, any 
subsequent repairs, maintenance and removal, and the associated traffic management 
and traffic delay costs.  Accident costs have also been incorporated into the 
calculations. 
 

3.4 Summary of the Information used to calculate the WLCs. 
 
It is assumed that the original carriageway meets all the requirements of a straight 
dual, three-lane motorway with a relatively flat, grassed central reserve. The definition 
of a 'straight' road is as detailed in Section 3.3.1. 
 
It is also assumed that no safety fence or barrier currently exists at the site and hence 
there is no need to connect into an existing system.  The cost associated with two end 
terminals are, therefore, included in the calculations.  Intermediate and end anchorages 
are included in the whole life cost calculations for wire rope safety fence. 
 
Costs for the relocation of services (such as lighting columns, signs, and 
communications cables) have not been included, as these considerations can be 
extremely site-specific and would be very difficult to incorporate into the assessment 
of more general WLC.  These could be investigated on a case study basis, and the 
commencement of this work is one of the recommendations from this report.

However, the costs associated with surfacing the central reserve and the provision of 
additional drainage for concrete barriers have been included as these may introduce 
significant cost differences between concrete safety barriers and steel safety fences. 
 
It is also estimated that the average annual daily two-way flow (AADT) of traffic is 
60,000.  This value has been quoted by TRL's Traffic Count Department for a 
'typically busy' dual three-lane motorway. 
 
A sample length of 1000m was selected as some of the quotes sent by contractors were 
based on such a length, and hence selecting the same length would increase 
consistency in the pricing.  Due to the post spacing being different between some of 
the safety fences, the lengths constructed will only approximate to 1000m and will not 
be exact. 
 
It is also assumed that HGVs contribute 8% of the traffic on the road.  This is taken 
from DTLR Traffic data for 2000 where HGVs contribute 8% of all motor vehicles on 
major roads (See Appendix J). 
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3.5 An Examination of Whole Life Costs for Safety Fences and Barriers 
 
The WLC worksheet was used to calculate the cost associated with safety fences and 
barriers at damaging strike intervals of once every five, ten, fifteen, twenty or twenty 
five years, and if they were not struck at all during their whole life.  This was 
completed over a whole life period of fifty years for HGV only impacts. The results 
are shown in Appendix K, Table K. 
 

3.5.1 Rate of Damaging Accidents and Repairs 
 
The calculations have shown that if no damaging impacts occur on a 1000m length of 
safety fence or barrier during its whole life, then the associated whole life costs are as 
follows (also see Appendix K, Table K): 
 

No damaging impacts during 
a whole life of 50 years 

WRSF (2.4m post spacing) £ 306,000 
D/S TCB (3.2m post spacing) £ 329,000 
D/S OBB (2.4m post spacing) £ 395,000 
Precast VCB (3m units) £ 420,000 
Slipformed VCB £ 411,000 
Slipformed HVCB £ 617,000 

Table 5: Costs incurred for 1000m of safety fence or barrier if it is undamaged 
during a whole life of 50 years. 

 
Table 5 shows that the whole life cost associated with concrete barriers is greater than 
that for metal safety fences.  This can be attributed to the higher initial installation cost 
of concrete barriers which has been shown (in Appendix H, Table H1) to be almost 
three times greater than the cost of some metal safety fences. 
 
Controlled full-scale impact tests have shown that flexible metal safety fences will 
require repair after each impact.  Repairs to rigid concrete barriers are not required for 
the generally superficial and non-structural damage caused by HGV impacts. 
 
If the costs associated with these repairs are incorporated into the whole life cost 
calculations, it can be seen that the cost of concrete safety barriers is still greater than 
that for metal safety fences (see Appendix K, Table K).  
 
This is equally applicable at the extremities evaluated in Table K, Appendix K.  If a 
1000m length of higher vertical concrete barrier is installed in the central reserve and 
requires no repairs during its whole life, its WLC will still be greater than for a normal 
containment safety fence or barrier requiring repair at the most frequent of the 
intervals (fifteen times during its whole life). 
 

Metal Safety Fences 

Concrete Safety Barriers 
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3.5.2 Rate of Fatal Casualties and Associated Accident Costs 
 
A value of £1,000,000 has been used as the accident cost associated with a fatal 
casualty with the values for serious and slight casualties being £19,000 and £380 
respectively (refer to Section 3.3.6) 
 
As a result, the costs resulting from an accident will far outweigh the initial 
installation costs, especially if a fatal casualty has occurred. 
 
One fact which will also be incorporated into WLC calculations (in Section 3.5.3) is 
that not all accidents involving a vehicle striking a safety fence or barrier in the central 
reserve will result in fatal injuries.  This is substantiated by the figures collected from 
the STATS19 database which showed that for HGV crossover accidents 11% of the 
accidents were classed as 'fatal', as opposed to 5% in accidents where an HGV was 
contained and redirected.  
 

3.5.3 Summary of Whole Life Costs 
 
Factors discussed in Sections 3.5.1 and 3.5.2 have been taken into account during the 
calculation of the WLCs.  The values are summarised in Table 6 (overleaf). 
 
The following descriptions explain how the WLCs were derived: 
 
Column 1: Only information relating to HGVs has been included as details relating to 
accidents involving vehicles under 3.5 tonnes are not part of this study.  It is a 
recommendation of this report that crossover accidents involving vehicles under three 
and a half tonnes in weight are investigated to provide further detailed information.

Column 2: It is first assumed that the safety fence or barrier is struck five times during 
its whole life (i.e. once every ten years).  The exercise is then repeated with ten strikes 
during the whole life (i.e. once every five years). 
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Columns 3 to 5: As stated previously, not every accident involving damage to the 
central reserve safety fence or barrier will result in fatal injuries.  Therefore historical 
data have been used to estimate the number of fatal, serious and slight accidents which 
may occur during the fifty-year whole life period.  STATS19 data (refer to Table 5) 
have shown that for HGV crossover accidents (which are more likely to occur with 
vehicle restraint systems of N2 containment classification): 
• 11% can be classed as fatal. 
• 27% can be classed as serious. 
• 62% can be classed as slight. 
These data have also shown that for accidents in which an HGV has been contained 
(which are more likely to occur with vehicle restraint systems of higher or very high 
containment classification): 
• 5% can be classed as fatal,  
• 22% can be classed as serious. 
• 73% can be classed as slight. 
From these figures, the number of accidents in each severity class can be calculated by 
multiplying the total number of accidents by these percentages. 
 
It is very difficult to estimate the number and severity of injuries occurring as a result 
of HGV impacts as none of the fatal accidents examined occurred at a site with very 
high containment safety fences or barriers installed. Hence, those data concerning 
accidents in which an HGV has been contained and redirected may give some 
indication of approximate levels of accident severity. However it must be emphasised 
that for such accidents there is generally a lower level of lateral impact energy than in 
a crossover accident. 
 
Columns 6 to 8: The accident cost can be approximated by multiplying the estimated 
number of accidents (from columns 3 to 5) by the cost data from Section 3.3.6. 
 
Column 9: This column calculates the average accident cost using the values derived 
from columns 6 to 8. 
 
Column 10: Each impact with a metal safety fence will require repair to some extent.  
This may not be true for every impact with a concrete safety barrier.  Both of these 
factors have been shown in controlled full-scale impact test.  It is for this reason that 
column 10 uses the information in the test reports to predict the number of repairs 
which will be required on the 1000m length of safety fence or barrier if it is struck five 
or ten times during its fifty year service life.   
 
Column 11: This figure is derived from the WLC worksheet, with the number of 
repairs being inserted as in column 10, and distributed equally throughout the fifty 
year period (See Appendix H, Table H5). The figures quoted are 'present value' figures 
(see Section 3.2) and hence the costs will vary according to the year in which they 
occur.  For example, a £1000 cost in year zero will appear as a £21 cost after fifty 
years.  This emphasises the need to spread equally the repair costs throughout the 
whole life of the vehicle restraint system. 
 
Column 12: In a similar way to the repair costs in column 11, the average accident cost 
has also been distributed equally throughout the fifty-year period.  Perhaps more 
importantly, this column indicates the likely whole life costs for the safety fences and 
barriers if installed on a central reserve over a period of fifty years.  The figures are 
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repeated in Table 7 below, for clarity.  Whilst these costs show that WRSF is the more 
economically viable design of vehicle restraint system (when costs are being assessed 
on a whole life basis), this should not lead to the conclusion that this safety fence 
should be installed in the central reserve of all major roads.  There are a number of 
other factors that must be taken into consideration, and these include: 
• Installation considerations (including the presence of services, road geometry and 

access to the installation site). 
• The deflection characteristics and clearance available at the rear of the system. 
• Consequential damage (and therefore costs) which may determine whether a 

vehicle restraint with a higher or very high containment capability is required. 
• The transition to other vehicle restraint systems already installed in the central 

reserve. 
 
Column 13: This column compares the WLC for the safety fence and barrier types 
given with that for double sided TCB at 3.2m post spacing.  As previously noted, the 
police fatal files have shown this safety fence to be present at the site of many of the 
HGV crossover accidents. 
 

Safety Barrier Type 

TOTAL WLC  
(5 accidents during 50 

year service life) 
[including accident costs]

TOTAL WLC  
(10 accidents during 50 

year service life) 
[including accident costs]

WRSF (2.4m post spacing) £547,073 £710,934 
D/S TCB (3.2m post spacing) £568,661 £731,763 
D/S OBB (2.4m post spacing) £633,815 £796,653 
Precast VCB (3m units) £647,317 £801,861 
Slipformed VCB £636,370 £789,691 
Slipformed HVCB £718,529 £799,892 

Table 7: Summary of the WLC for 1000m of the six common types of central 
reserve safety fences and barriers for a whole life of 50 years 

 
The values in Table 7 show that when accident costs are incorporated into the WLC, 
the value for HVCB is still greater than for the other steel safety fences and concrete 
safety barriers.  
 
The Table also shows that the whole life cost associated with HVCB becomes more 
comparable with the cost of metal systems as the number of accidents with the vehicle 
restraint increases.  This is not surprising given the lower accident and repair costs, 
and the smaller frequency of repairs required by the HVCB system. 
 
Figure 8 shows how the whole life cost for common safety fences and barriers varies 
according to the number of HGV accidents that occur with the vehicle restraint during 
its whole life.  It has been constructed using the whole life cost information previously 
presented in Tables 5 and 7, and from whole life cost figures calculated for 15 
accidents with the vehicle restraint over its service life. 
 
It can be seen that the costs during a service life of 50 years for 1000m of HVCB are 
less than for the same length of: 
• OBB and VCB (both precast and slipformed) at a rate of approximately 10 

accidents during the service life. 



TRL Published Project Report: PPR 280 

Page 34 of 79 

• TCB at a rate of approximately 13 accidents during the service life. 
• WRSF at a rate of approximately 14 accidents during the service life. 
 
As can be seen from Table 6 and Figure 8, the whole life cost figures are dominated by 
the accident costs.  These greatly outweigh all of the other costs associated with a 
vehicle restraint system during its whole life.  As a result, the gradient of the lines in 
Figure 8 are highly dependant on the accident rates derived from historical STATS19 
data and subsequently used in Table 6.  Hence, it is emphasised that the findings from 
Figure 8 are only applicable if the accident rate and severity remain consistent with the 
average figures for the past fourteen years. 
 

Figure 8: The Changes in WLC due to a Change in the Number of Accidents 
 
Hence, the introduction of safety fences and barriers with a greater level of 
containment may only be economically viable in areas where the probability of an 
HGV crossover accident is high.  This could be an area with a high volume of HGVs 
and/or a history of HGV crossover accidents. 
 
It is therefore a recommendation of this study that areas with a high volume of traffic 
of three and a half tonnes in weight and/or a history of HGV crossover accidents be 
identified. This could be determined retrospectively (through accident records) or 
proactively (by examining the traffic flows on particular roads, and identifying those 
roads with a higher population of HGV traffic). 
 
It has been shown under full-scale impact testing with cars that in terms of vehicle 
containment and redirection, steel safety fences are just as effective as concrete safety 
barriers.  However, following an impact with a car, it would be expected that the 
length of repair associated with concrete barriers would be less than for steel fences 
due to their contrasting deformation characteristics under loading. 
 
However it is a further recommendation that a brief study into the effects of accidents 
in which cars have crossed the central reserve or have been contained and redirected 
be considered.
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4. CONCLUSIONS 
 
4.1 Accident Statistics 
 
• The annual number of accidents involving HGVs crossing the central reserve is 

relatively small when compared with the total number of vehicle accidents 
occurring on major roads in Great Britain.   
In the period 1985 to 1998 there were, on average, 120,302 reported vehicle 
accidents per annum on such roads.  In the same period there were, on average, 56 
HGV crossover accidents per year, which constitutes 0.47% of the total number of 
vehicle accidents (Refer to Section 1.2). 

 
• The rarity of the HGV crossover accident is also reflected in the casualty 

statistics.  Of the 166,070 casualties occurring, on average, each year on major 
roads in Great Britain, 120 casualties (0.07%) resulted from HGV crossover 
accidents (Refer to Section 1.2). 

 
• This trend is repeated in the statistics relating to fatalities. 

Those fatalities caused by HGV crossover accidents (approximately 13 per year) 
comprise 0.46% of the total number of fatalities on major roads in Great Britain 
(approximately 2,844 per annum) (Refer to Section 1.2). 

 
• After a decrease in the number of HGV crossover accidents between 1986 and 

1993, the number of accidents has fluctuated between approximately 40 and 50 
accidents per year between 1993 and 1998 (Refer to Section 2.2.1). 

 
• Between 1985 and 1998 there was a total of 786 HGV crossover accidents.  

The accident was rated as 'fatal' in 125 (16%) incidents, 'serious' in 226 (29%) 
incidents, and the remaining 435 (55%) incidents were rated as 'slight' (Refer to 
Section 2.2.2). 

 
• Within these accidents there were a total of 1686 casualties, an average of 2.1 

casualties per accident.   
Of these 1686 casualties, 180 (11%) were fatalities, 456 (27%) were serious 
injuries, and the remaining 1050 (62%) were slight injuries (Refer to Section 
2.2.3). 
 

• Energy calculations have been completed for 39 of the 125 fatal HGV crossover 
accidents occurring on major roads in Great Britain.   
These indicated that the accident may have been prevented by the installation of a 
very high containment safety fence or barrier in 9 cases, and of these, 6 may have 
been stopped by a higher containment safety fence or barrier (Refer to Section 
2.3.2). 

 
• The average lateral impact energy in these fatal HGV crossover accidents was 

approximately 3,000,000kJ - over three times that experienced in a TB81MAX 
controlled impact test (Refer to Section 2.3.2). 

 
• In all of the 33 accidents in which a safety fence was struck and the HGV crossed 

over the central reserve, the combination of impact parameters exceeded those 
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experienced during an N2 containment full-scale impact test (Refer to Section 
2.3.2). 

 
• Statistics have shown that there are typically 2.1 casualties for HGV crossover 

accidents, and 1.6 casualties per accident in which an HGV has been contained 
(Refer to Section 2.5).  

 
• The probability of a fatal accident involving a contained and redirected HGV is 

approximately half that of a fatal HGV crossover accident.  A similar proportion 
is also shown by the casualty statistics (Refer to Section 2.5). 

 
4.2 Whole Life Costing 
 
• The WLC calculations have shown that if no damaging impacts occur on the 

1000m length of safety barrier during its whole life, then the associated costs are 
as follows (Refer to Section 3.5.1):  

 
No damaging impacts during a 

whole life of 50 years 
WRSF (2.4m post spacing) £ 306,000 
D/S TCB (3.2m post spacing) £ 329,000 
D/S OBB (2.4m post spacing) £ 395,000 
Precast VCB (3m units) £ 420,000 
Slipformed VCB £ 411,000 
Slipformed HVCB £ 617,000 

• However, if factors such as accident rates, repairs and accident compensation are 
also incorporated, the WLCs for 1000m of safety fence or barrier more closely 
resemble the following Table (Refer to Section 3.5.3):  

 

Safety Barrier Type 

TOTAL WLC  
(5 accidents during 50 

year service life) 
[including accident costs]

TOTAL WLC  
(10 accidents during 50 

year service life) 
[including accident costs]

WRSF (2.4m post spacing) £547,073 £710,934 
D/S TCB (3.2m post spacing) £568,661 £731,763 
D/S OBB (2.4m post spacing) £633,815 £796,653 
Precast VCB (3m units) £647,317 £801,861 
Slipformed VCB £636,370 £789,691 
Slipformed HVCB £718,529 £799,892 

• It can be seen that the costs during a service life of 50 years for 1000m of HVCB 
are less than for the same length of: 
− OBB and VCB (both precast and slipformed) at a rate of approximately 10 

accidents during the service life. 
− TCB at a rate of approximately 13 accidents during the service life. 
− WRSF at a rate of approximately 14 accidents during the service life.  

(Refer to Section 3.5.3). 
 
• Hence, the introduction of safety fences and barriers with a greater level of 

containment may only be economically viable in areas where the probability of an 
HGV crossover accident is high (Refer to Section 3.5.3). 

Metal Safety Fences 

Concrete Safety Barriers 
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5. RECOMMENDATIONS AND IMPLEMENTATION 
 
The overreaching conclusion from this study is that accident statistics have shown that 
HGV crossover accidents are rare and the resulting casualties constitute a small 
percentage of the total number occurring on major roads in Great Britain.  
 
There are areas in the study which have been omitted due to their complexity, and 
other topics which have arisen as requiring further investigation during the study.  It is 
therefore recommended that the following items of work (listed in order of priority) 
are examined before further conclusions regarding the suitability of increasing the 
containment capability of safety fences and barriers in the central reserve can be made. 
 
• Initiate a study to identify lengths of major road with a high percentage of HGVs 

or HGV crossover accidents.
As stated in the conclusions, the WLC spreadsheet has shown that the use of very 
high containment safety barrier in the central reserve becomes more viable where 
the probability of it being struck by an HGV is high.  Such lengths of road could 
be determined either retrospectively (by examining accident records and plotting 
the accident sites) or proactively (by examining the traffic flows on particular 
roads, and identifying those roads with a higher population of traffic over 3.5 
tonnes).  Once areas of HGV population are found which greatly exceeds the 
DTLR average of 8% of all traffic, the associated cost of installing vehicle 
restraint systems of greater containment in those areas could then be calculated. 

 
• Initiate a study into accidents involving vehicles of mass less than 3.5 tonnes 

crossing the central reserve or being contained and redirected by safety fences or 
safety barriers. 
The report currently investigates those accidents involving HGVs impacting 
central reserve safety fences and barriers.  However HGVs constitute 8% of the 
motor vehicles on major roads in Great Britain.  A far greater percentage (79%) of 
this traffic is classed as 'cars' (see Appendix J, Table J).  Hence it may also be 
beneficial to undertake an accident statistics study similar to this for those 
vehicles defined as in the STATS19 database as 'cars'.  The containment 
effectiveness of the central reserve safety fences and barriers can then be assessed 
for these vehicles.  Whole life costs could then be derived using accident data and 
costs associated with both HGV and car accidents.   
The possible effects of installing vehicle restraint systems with a greater level of 
containment could also be investigated, although this may be difficult due to the 
relatively low proportion of concrete barriers currently installed in the central 
reserve of major roads.  
 

• Initiate a series of case studies investigating the costs associated with structural 
consequences resulting from HGV accidents in the central reserve of major roads.
Another item of cost not included in the whole life costing exercise is that 
associated with structural consequences.  Within the accident costs, monetary 
amounts have been allocated solely on the number and severity of casualties 
involved in an accident.  In the case of safety fences and barriers, they are 
positioned to protect road users from exceptional local hazards.  If the vehicle 
strikes this hazard there is a possibility that the hazard itself may be damaged (for 
example, an HGV striking a bridge pier causing the bridge to collapse, or an HGV 
striking a lighting column).  In each case, repair work will need to take place to 



TRL Published Project Report: PPR 280 

Page 38 of 79 

rectify the damage to the structure and this will incur costs.  It is these costs which 
have not been considered as part of the WLC exercise, due to their complex and 
site specific nature. 
 

• Initiate a series of case studies investigating the costs associated with relocating 
services in the central reserve.
The main area of cost not included in the whole life costing exercise was a study 
into the financial penalties associated with relocating services in the central 
reserve (such as lighting columns, signs, drains and communications cables).  This 
was due to the very site-specific nature of such works and hence, this is likely to 
be a complex investigation.  However, if it were felt necessary, such an 
investigation could be undertaken as a case study, and carried out in conjunction 
with maintenance agents. 

 
• Initiate a study to calculate and compare the whole life costs of safety fences and 

barriers not included in the current study.
Within this study, whole life costs have been calculated for a number of basic 
safety fences and barriers.  However other types of fence and barrier are available 
for use on the Highway, and it may be felt necessary that the whole life costs for 
these vehicle restraints are also required to aid comparison.  This may include 
calculations for Double Rail Open Box Beam (DROBB), parapets, precast HVCB, 
two parallel runs of single sided TCB, and/or safety fences at half post spacing.   
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Appendix A: Definitions and Abbreviations 
 

Term or 
abbreviation Explanation 

• Accident Severity The severity of the most seriously injured casualty in the accident 
• Central Reserve The strip of land (may be grassed) between two opposing carriageways 
• Concrete Safety 

Barrier 
An installation provided for the protection of users of the highway which is 
continuously in contact with its supporting foundation. 

• Crossover Accident An accident in which one or more vehicle leaves the carriageway on the 
offside, and enters the opposing carriageway 

• DTLR Department of Transport, Local Government and the Regions 
• Fatal Accident An accident in which at least one person is killed (but excluding confirmed 

suicides) within 30 days of the occurrence of the accident. 
• Fatal Files A police accident report concerning a fatal accident 
• Fatal Injury Human casualties who sustained injuries which caused death less than 30 

days after the accident 
• Great Britain England, Scotland, Northern Ireland and Wales 
• HA Highways Agency 
• HGV Heavy Goods Vehicle:  

Prior to 1994 these were defined as those vehicles over 1.524 tonnes unladen 
weight and included vehicles with six or more tyres, some four wheel 
vehicles with extra large bodies and larger rear tyres and tractor units 
travelling without their usual trailer.  
From 1 January 1994 the weight definition changed to those vehicles over 
3.5 tonnes maximum permissible gross vehicle weight (gvw). 

• Higher Containment A safety fence or barrier that has been impact tested to and complies with 
H1, H2 or H3 containment level requirements in BSEN1317, parts 1 and 2 
(see Table 2). 

• HVCB Higher vertical concrete barrier - A concrete barrier with a vertical face, 
1.2m in height 

• Major Roads Motorways, A(M) Roads and A Roads 
• Normal 

Containment 
A safety fence or barrier that has been impact tested to and complies with N1 
or N2 containment level requirements in BSEN1317, parts 1 and 2 (see 
Table 2). 

• OBB Open box beam safety fence 
• Safety Fence An installation provided for the protection of users of the highway consisting 

of horizontal members mounted on posts 
• Serious Accident An accident in which at least one person is seriously injured but no person 

(other than a confirmed suicide) is killed 
• Serious Injury An injury for which a person is detained in hospital as an ‘in-patient’, or any 

of the following injuries whether or not they are detained in hospital; 
fractures, concussion, internal injuries, crushings, burns (excluding friction 
burns), severe cuts and lacerations, severe general shock requiring medical 
treatment, injuries causing death 30 or more days after the accident 

• Service Life The period of time for which an element will continue to perform as 
intended, operating under design conditions, subject to maintenance in 
accordance with the manufacturer's written recommendations. 

• Slight Accident An accident in which at least one person is slightly injured but no person 
(other than a confirmed suicide) is killed 

• Slight Injury An injury of a minor character such as sprain, bruises or cut not judged to be 
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severe, or slight shock requiring roadside attention. This definition includes 
injuries not requiring medical attention 

• STATS19 A reporting system in operation in Great Britain for the collection of 
information at fatal, serious, and slight accidents; organised by the DTLR. 

• TCB Tensioned corrugated beam safety fence 
• Terminal The treatment of the beginning and/or end of a safety fence or barrier.  In 

addition it can provide an anchorage for the system. 
• Transition  The interface between two safety fences or barriers of different cross-

sections or different lateral stiffness, where containment shall be continuous. 
• VCB Vertical concrete barrier - A concrete barrier with a vertical traffic face, 0.8m 

in height 
• Vehicle Restraint 

System 
System installed on the road to provide a level of containment for an errant 
vehicle 

• Very High 
Containment 

A safety fence or barrier that has been impact tested to and complies with 
H4a or H4b containment level requirements in BSEN1317, parts 1 and 2 (see 
Table 2). 

• WLC Whole Life Cost: provides a method by which alternative solutions to a 
project can be compared, in financial terms, over the total life of a structure 

• WRSF Wire rope safety fence 
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Appendix B: Data Extracts from DTLR Casualty Reports [2] (1985 - 
1998). 

 
Table B1: Total Number of Reported Accidents occurring on major roads in 

Great Britain (including fatal, serious and slight accidents). 
 

Date Total Accidents in year (all severity)
1985 122,597 
1986 124,561 
1987 119,857 
1988 123,521 
1989 130,581 
1990 128,339 
1991 116,978 
1992 115,913 
1993 114,763 
1994 117,199 
1995 114,820 
1996 116,590 
1997 119,843 
1998 118,668 

Average 120,302 

Table B2: Total Number of Reported Casualties on Motorways and A Roads in 
Great Britain. 

 
M, A(M) Roads A Roads Total Number of Casualties  

Year 
Fatal Serious Slight Fatal Serious Slight Fatal Serious Slight  

1985 241 1454 5963 3071 35340 118722 3312 36794 124685  
1986 248 1581 6687 3302 33969 122368 3550 35550 129055  
1987 283 1583 7214 3071 32093 118222 3354 33676 125436  
1988 242 1448 7083 3026 31909 123725 3268 33357 130808  
1989 233 1583 8326 3239 31320 132937 3472 32903 141263  
1990 229 1643 8969 3113 29507 132770 3342 31150 141739  
1991 234 1394 8377 2703 25334 122600 2937 26728 130977  
1992 238 1338 9046 2463 24003 123749 2701 25341 132795  
1993 201 1338 9507 2278 21920 124175 2479 23258 133682  
1994 157 1358 10235 2224 22531 127783 2381 23889 138018  
1995 180 1333 10338 2119 22124 124838 2299 23457 135176  
1996 165 1298 11141 2078 21567 128016 2243 22865 139157  
1997 191 1422 12507 2133 20894 132817 2324 22316 145324  
1998 174 1301 12654 1974 20030 131790 2148 21331 144444  
Total 3016 20074 128047 36794 372541 1764512 39810 392615 1892559 2324984

Average 215 1434 9146 2628 26610 126037 2844 28044 135183 166071 
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Table B3: Annual Number of Registered HGVs on Major Roads in Great Britain. 
(in million vehicle kilometres) 

Year 2 axles 3 rigid 4 rigid 3 arctic 4+ arctic TOTAL 
1985 130 11 10 7 59 217 
1986 131 11 10 6 62 220 
1987 137 12 11 6 70 236 
1988 155 15 17 7 82 276 
1989 159 17 18 7 95 296 

Year 2 axles 3 rigid 4+ rigid 4+ arctic TOTAL 
1990 158 16 17 100 291 
1991 160 15 15 100 290 
1992 158 14 14 97 283 
1993 159 13 15 96 283 
1994 162 14 15 104 295 
1995 161 15 15 107 298 
1996 161 15 14 117 307 
1997 165 18 14 122 319 
1998 163 19 14 124 320 

Please note that the categorisation of vehicles changed after 1989. 
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Appendix C: Data Extracts from STATS 19 Database (1985 - 1998) 
 

Table C1: Number of HGV Crossover Accidents on Motorways, A(M) and A 
Roads in Great Britain by Severity of Most Serious Casualty. 

 
Year Fatal Serious Slight Total Number of Accidents 
1985 7 22 38 67 
1986 13 25 38 76 
1987 12 20 41 73 
1988 11 24 33 68 
1989 12 21 28 61 
1990 13 14 39 66 
1991 11 14 33 58 
1992 9 14 31 54 
1993 8 10 27 45 
1994 6 15 27 48 
1995 7 16 19 42 
1996 3 12 29 44 
1997 5 10 26 41 
1998 8 9 26 43 
Total 125 226 435 786 

Average 9 16 31 56 

Table C2: Number of Casualties Involved in HGV Crossover Accidents on 
Motorways, A(M) and A roads in Great Britain. 

 
Year M, A(M) A Total Number of Casualties  

Fatal Serious Slight Fatal Serious Slight Fatal Serious Slight  
1985 4 9 35 3 24 46 7 33 81  
1986 3 22 36 14 30 52 17 52 88  
1987 11 27 75 6 22 57 17 49 132  
1988 10 14 23 7 20 54 17 34 77  
1989 5 19 33 11 21 45 16 40 78  
1990 13 24 51 7 10 44 20 34 95  
1991 12 18 36 5 13 39 17 31 75  
1992 8 16 33 6 17 34 14 33 67  
1993 7 6 22 5 12 38 12 18 60  
1994 9 14 41 1 12 29 10 26 70  
1995 5 15 23 3 17 24 8 32 47  
1996 3 6 36 2 13 23 5 19 59  
1997 7 17 35 0 5 19 7 22 54  
1998 9 29 29 4 4 38 13 33 67  
Total 106 236 508 74 220 542 180 456 1050 1686

Average 8 17 36 5 16 39 13 33 75 121 
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449
1

pedestrian
2

1
G

rassverge
72.4km

/h
Slow

ing
on

initial
carriagew

ay
and

lightin
both

directions

V
auxhallA

stra
van

10
deg

Inform
ation

notrecorded
in

fatalfile

A
caravan

w
as

involved
in

an
accident,causing

it
to

spread
m

ud
onto

the
carriagew

ay.A
recovery

service
em

ployee
proceeded

to
pick

up
the

dirt,
and

w
as

hitand
killed

by
the

A
stra

van.
This

caused
the

van
to

sw
erve

overthe
centralreserve.

N
otenough

inform
ation

available
in

the
fatalfile

to
assess

thisquantity

A
ccidentoccurred

w
here

there
is

currently
no

barrierin
place.

N
ot

enough
inform

ation
available

on
this

accidentto
assess

im
pactenergy

level

00G
0597

10-A
pr-89

A
4123

1
+

1
unborn
baby

5
1

R
aised

concrete
kerb

86.9km
/h

(tachom
eter)

Fairly
lighton

both
carriagew

ays
32,000

75-80deg
(estim

ated
from

photograph
s)

1.0m
(one

slab)
[A

ccidentoccurred
in

a
built-up

area].A
n

H
G

V
w

asovertaking
a

vehicle
turning

rightthrough
a

gap
in

the
centralreserve.

The
H

G
V

then
suddenly

braked
causing

itto
jack-knife

and
cross

the
safety

fence,striking
a

'keep-left'bollard.The
H

G
V

the
struck

anothercar(killing
the

driver)and
the

driverofthe
H

G
V

w
asthen

throw
n

from
his

cab.The
H

G
V

then
ita

furtherthree
vehicles.The

H
G

V
'srearunitrose

approxim
ately

8
to

10
feet

afterstriking
the

centralreserve.
O

ne
w

itness
statesthatthey

m
anaged

to
avoid

getting
involved

in
the

accidentby
driving

onto
the

centralreserve.

8,698,449
A

ccidentoccurred
w

here
there

is
currently

no
barrierin

place.
Im

pact
energy

m
uch

greaterthan
thattested

forin
a

TB
81

test

B
051289

14-Jun-89
A

1
1

4
2

G
rassand

shingle
verge

60m
ph

(driver)
96.6km

/h
Lightin

both
directions

38,000
25-30deg
estim

ate
from

scale
draw

ing

2m
(from

scale
diagram

)

The
steering

m
echanism

jam
m

ed
on

an
H

G
V

,
causing

itto
crossthe

centralreserve,w
here

ithita
horse

box
and

othervehicles.The
H

G
V

and
collected

vehiclesw
ere

stopped
by

O
B

B
and

m
eshed

w
ire

fencing
w

hich
w

ere
in

place
in

the
verge

ofthe
opposite

carriagew
ay.

2,443,423
A

ccidentoccurred
w

here
there

is
currently

no
barrierin

place.
Im

pact
energy

m
uch

greaterthan
thattested

forin
a

TB
81

test

C
/1219/89

29-Jun-89
M

1
2

3
2

D
ouble

sided
TC

B
on

grass
and

tarm
ac

strip

90.1km
/h

Q
uite

quietand
free

m
oving

7,490
50-60deg
(estim

ated
from

photograph
s)

4-5m
(estim

ated
from

photographs)

The
G

PO
van

hitthe
nearside

S/S
TC

B
and

w
ent

onto
2

w
heels.

Itthen
crossed

overthe
central

reserve
w

here
itw

ashitby
an

H
G

V
and

other
vehicles.Thisaction

killed
the

driverand
passengerofthe

G
PO

van.
The

passengerofthe
H

G
V

w
asthrow

n
from

the
cab

and
killed.

The
van

'dem
olished'the

centralbarrier.
The

van's
front

w
as

flipped
in

the
airafterhitting

the
barrier,and

the
proceeded

to
traveloverthe

barrier.

1,376,587
N

o
-Im

pactenergy
slightly

greater
than

thattested
forin

a
TB

81
test

1001480
1-Jul-89

A
1

3
4

2
D

ouble
sided

TC
B

on
a

scrub
verge.

85.3km
/h

(tachom
eter)

Q
uite

heavy,butfree
flow

ing,in
both

directions

17,000
20-30deg

-
estim

ated
from

photograph
s

3m
The

H
G

V
slightly

hitthe
safety

fence
in

the
central

reserve,and
then

hitthe
vehicle

itw
asovertaking.

The
H

G
V

then
w

entoverbarrier,w
here

carsthen
ploughed

into
the

vehicle.
The

H
G

V
'srearunit

jack-knifed
afterhitting

the
centralreservation.

The
H

G
V

'sdriverhad
tam

pered
w

ith
tachom

eter.
55m

ofbarrierrequired
replacem

ent.

558,232
R

equiresa
centralreserve

safety
barrierw

ith
a

containm
entlevelequal

to,orgreaterthan
H

3
to

contain
and

redirectthe
vehicle

T
able

E
(c):A

llFatalA
ccidentsinvolving

H
G

V
sC

rossing
the

C
entralR

eserve,1985
to

1998.
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Police
R

ef.
N

o.
D

ate
M

/A
(M

)
orA

road
N

um
ber

of
V

ehicles
involved

N
um

berofFatalities
N

um
berof

H
G

V
s

involved

D
escription

of
barrieratH

G
V

crossing
point

Speed
of

crossover
vehicle

(tachom
eter

accuracy
is+/-

5km
/h)

Traffic
flow

V
ehicle

w
eight

(kg)
A

ngle
of

im
pact

w
ith

safety
fence

in
central
reserve

D
istance

betw
een

carriagew
ays

A
ccidentD

etailsand/orW
itnessrem

arksaboutthe
perform

ance
ofthe

safety
fence/barrier.

Im
pactEnergy

at
90deg

to
barrier

(J)

W
ould

a
very

high
containm

entbarrier
have

prevented
the

crossoverfrom
happening?

1497/89
6-Sep-89

M
5

1
3

2
D

ouble
sided

TC
B

(1.6m
high)on

grass
scrub.

60m
ph

(driver)
96.6km

/h
V

ery
lighton

original
carriagew

ay,lighton
opposite

carriagew
ay

16,000
50-60deg

-
estim

ated
from

skid
m

arks
in

photograph
)

2m
(estim

ated
from

photograph)

A
detached

w
heelfrom

a
vehicle

travelling
in

the
opposite

direction
bounced

overthe
barrierin

the
centralreserve

and
struck

the
H

G
V

causing
its

driverto
lose

control.The
H

G
V

becam
e

unstable
before

hitting
the

barrier,although
the

H
G

V
seem

ed
to

'take-off'and
land

on
top

ofthe
vehicle

containing
the

deceased.10
m

ofbarrierdam
aged

in
the

im
pact.

3,380,233
Im

pactenergy
m

uch
greaterthan

that
tested

forin
a

TB
81

test

1069765
5-O

ct-89
A

1
2

7
3

D
ouble

sided
TC

B
(on

a
grass

verge)before
and

afteran
M

C
P

(19m
in

length)

93km
/h

(tachom
eter)

Q
uite

heavy
in

both
directions

37,640
20-30deg

-
estim

ated
from

photograph
s

4m
A

n
H

G
V

sw
erved

to
avoid

a
carpulling

outand
rode

through
a

gap
in

the
safety

fence
ata

crossing.
Itslightly

touched
the

concrete
haunch

ofthe
ram

ped
end

and
took

off.O
thervehicles(including

deceased'sH
G

V
)then

drove
into

the
crossed

over
H

G
V

.
A

carsw
erved

to
avoid

the
incidentand

hit
the

centralreserve
barrier-the

vehicle'soccupants
w

ere
unharm

ed,and
vehicle

w
asrestrained

and
redirected.

1,469,208
A

ccidentoccurred
atan

M
aintenance

C
rossing

Point(M
C

P)-Im
pactenergy

greaterthan
thattested

forin
a

TB
81

test

1348789
2-N

ov-89
A

1101
1

2
1

Lineson
road

72.4km
/h

Lightin
both

directions
38,000

20deg
(estim

ated
from

photograph
s)

0m
C

arcam
e

round
a

sharp
cornerand

lostcontrol,
skidding

due
to

a
bursttyre.

Itthen
hitthe

H
G

V
,

causing
itto

w
eave

overon
to

the
otherside

ofthe
road

and
then

back
again.The

carcaughtlight
killing

the
driver.

897,446
A

ccidentoccurred
w

here
there

is
currently

no
barrierin

place.
R

equires
a

centralreserve
safety

barrierw
ith

a
containm

entlevelequalto,orgreater
than

H
4b

to
contain

and
redirectthe

vehicle
9A

K
2090

20-N
ov-89

A
(M

)1
1

1
1

M
etalbarrierof

height0.61m
Inform

ation
not

recorded
in

fatal
file

V
ery

light-no
w

itnesses
17,000

Inform
atio

n
not

recorded
in

fatalfile

Inform
ation

notrecorded
in

fatalfile

The
H

G
V

crossed
the

centralreserve
and

travelled
on

the
opposite

carriagew
ay

untilithita
parapetin

the
verge

ofthe
opposite

carriagew
ay.

120
feet

(36.5m
ofsafety

fence
w

asdam
aged

in
the

accident).

N
otenough

inform
ation

available
in

the
fatalfile

to
assess

thisquantity

N
otenough

inform
ation

available
on

thisaccidentto
assess

im
pactenergy

level

9D
21578

1989
A

562
2

N
otcurrently

know
n

1
C

heshire
Police:N

o
inform

ation
returned

A
070589

1989
A

57
2

N
otcurrently

know
n

2
G

reaterM
anchesterPolice:N

o
inform

ation
returned

O
M

10018
12-Jan-90

M
6

1
4

2
Single

run
of

'A
R

M
C

O
'

barrieron
a

grassverge
at

an
EC

P
(length

of16m
).

EC
P

contained
plastic

lintels.

96.6km
/h

Q
uite

busy
in

both
directions

7,750
45deg

(from
scale

draw
ing)

4.2m
A

carpulled
onto

the
m

otorw
ay

behind
a

slow
m

oving
vehicle.

The
carthen

tried
to

overtake
the

slow
m

oving
vehicle,pulling

outin
frontofan

H
G

V
w

hich
had

pulled
outto

letthem
in.

The
H

G
V

w
entthrough

an
em

ergency
crossing

point,
butclipped

the
safety

fence
and

a
lam

p
standard

on
the

w
ay

through.The
H

G
V

cab
lifted

about3
ftoff

the
ground

on
hitting

the
barrier.The

H
G

V
jack-

knifed
and

the
deceased's

vehicle
drove

into
the

side
ofthe

H
G

V
.

1,395,052
A

ccidentoccurred
atan

Em
ergency

C
rossing

Point.
Im

pactenergy
greater

than
thattested

forin
a

TB
81

test

O
M

10126
13-M

ar-90
M

56
1

5
3

Single
run

of
'A

R
M

C
O

'
barrieron

a
grassverge

at
an

EC
P

(length
of23m

).
EC

P
contained

plastic
lintels.

96.6km
/h

Lightin
both

directions
6,850

90deg
4.2m

H
G

V
hita

car,jack-knifed
and

the
cab

and
trailer

becam
e

detached…
cab

clipped
the

barrieratan
em

ergency
crossing

point,and
then

hitother
vehicles.

V
ehicle

overturned
on

hitting
the

barrier…
Trailerbecam

e
lodged

on
the

barrier.

2,466,095
Im

pactenergy
m

uch
greaterthan

that
tested

forin
a

TB
81

test

T
able

E
(d):A

llFatalA
ccidentsinvolving

H
G

V
sC

rossing
the

C
entralR

eserve,1985
to

1998.
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Police
R

ef.
N

o.
D

ate
M

/A
(M

)
orA

road
N

um
ber

of
V

ehicles
involved

N
um

berofFatalities
N

um
berof

H
G

V
s

involved

D
escription

of
barrieratH

G
V

crossing
point

Speed
of

crossover
vehicle

(tachom
eter

accuracy
is+/-

5km
/h)

Traffic
flow

V
ehicle

w
eight

(kg)
A

ngle
of

im
pact

w
ith

safety
fence

in
central
reserve

D
istance

betw
een

carriagew
ays

A
ccidentD

etailsand/orW
itnessrem

arksaboutthe
perform

ance
ofthe

safety
fence/barrier.

Im
pactEnergy

at
90deg

to
barrier

(J)

W
ould

a
very

high
containm

entbarrier
have

prevented
the

crossoverfrom
happening?

00650
6-A

pr-90
A

1
2

3
2

G
rassverge

75km
/h

Lightto
M

oderate
24,000

45-50
deg

(estim
ated

from
photosand

scale
draw

ings)

2m
(estim

ated
from

photograph)

A
carcrossed

the
centralreserve

and
hitan

H
G

V
.

A
notherH

G
V

sw
erved

to
m

iss
it,although

it
ended

up
driving

overthe
top

ofit.
The

H
G

V
driverthen

saw
a

gap
in

the
traffic

on
the

other
carriagew

ay
and

the
centralreserve,and

drove
through

it,stopping
in

a
safe

place
on

the
opposite

carriagew
ay.

2,604,163
A

ccidentoccurred
w

here
there

is
currently

no
barrierin

place.
Im

pact
energy

greaterthan
thattested

forin
a

TB
81

test

TG
00182

24-A
pr-90

A
30

1
2

1
R

aised
kerb

covered
in

gravel

103km
/h

(tachom
eter)

Free
flow

ing,but
filtering

into
one

lane
ahead

due
to

roadw
orks

30,000
20-30deg

-
estim

ated
from

photograph
s

1.75m
A

n
H

G
V

's
heavy

braking
caused

a
suspension

spring
to

fail,causing
the

H
G

V
'ssteering

to
fail.

The
H

G
V

crossed
the

centralreserve
w

here
itw

as
hitby

a
carcom

ing
in

the
opposite

direction.
The

accidentoccurred
afterthe

brow
ofa

hill.Itis
recom

m
ended

by
the

police
(in

theirfiles)thatdue
to

the
large

volum
e

oftraffic
using

thisroad,'the
likelihood

ofa
sim

ilarincidentoccurring,and
considering

the
very

high
costattributed

to
a

fatal
accident,m

ay
consideration

be
given

to
im

proving
conditionson

thisroad
by

the
erection

ofsafety
barriers,the

presence
ofw

hich
w

ould
likely

have
prevented

the
incidentresulting

in
a

fatality'.

1,436,360
A

ccidentoccurred
w

here
there

is
currently

no
barrierin

place.
Im

pact
energy

greaterthan
thattested

forin
a

TB
81

test

O
M

10360
16-A

ug-90
M

6
4

4
2

Tw
o

parallel
runsofsingle

sided
TC

B
w

ith
lam

p
standards

betw
een.

B
arrieron

long
grassverge

H
G

V
1:66km

/h
H

G
V2:39km

/h
H

eavieron
the

original
carriagew

ay,traffic
flow

w
as

m
oderate

H
G

V
1:22,000

H
G

V
2:32,520

H
G

V
1:

45deg
H

G
V2:

45deg

3.7m
A

carpulled
outfrom

the
hard

shoulderin
frontof

H
G

V
1,causing

itto
jack-knife

and
passthrough

the
safety

fence
in

the
centralreserve.H

G
V

2
then

itH
G

V
1

and
w

entthrough
the

deform
ed

section
of

the
safety

fence,before
com

ing
to

restacrossit.
The

deceased'scarhitboth
lorrieskilling

all4
occupants.

1,848,609
954,145

N
o

-Im
pactenergy

greaterthan
that

tested
forin

a
TB

81
test

41D
0606

3-O
ct-90

M
1

1
2

1
2

parallel,
single

sided
TC

B
s(0.75m

high)on
a

scrub
and

loose
clay

verge.
TC

B
postsare

in
concrete

blocks

57.9km
/h

(tachom
eter)

O
n

original
carriagew

ay,heavy
and

slow
ing

to
a

standstill,
and

m
edium

free
flow

ing
on

the
opposite

carriagew
ay

38,000
35deg

(estim
ated

from
scale

draw
ing)

4m
(estim

ated
from

scale
draw

ing)

A
n

H
G

V
spun

and
then

jack-knifed
forunknow

n
reasons.

Itthen
struck

the
safety

fence
in

the
centralreserve,throw

ing
the

driverfrom
hiscab.A

lam
p

standard
(betw

een
the

tw
o

TC
B

s)w
asalso

knocked
dow

n
by

the
H

G
V

.The
safety

fence
in

the
centralreserve

had
been

'ripped
apart'.

1,616,917
N

o
-Im

pactenergy
slightly

greater
than

thattested
forin

a
TB

81
test

O
B

I5327
16-O

ct-90
M

5
1

2
1

D
ouble

sided
TC

B
on

a
grass

verge

60m
ph

(w
itness)

96.6km
/h

50m
ph

speed
lim

itzone
due

to
road

w
orks.

Lighton
both

carriagew
aysand

free-
flow

ing.

12,000
55-80

deg
(w

itness)
4.3m

The
driverofthe

H
G

V
had

'blacked
out'.The

H
G

V
struck

the
safety

fence
and

w
as

launched
landing

on
top

ofthe
deceased's'vehicle.The

frontoffside
cornerofthe

H
G

V
skidded

along
the

top
ofthe

fence
and

then
rose

in
the

air.
The

rearaxle
ofthe

H
G

V
becam

e
detached

on
hitting

the
fence.

2,898,872
N

o
-Im

pactenergy
greaterthan

that
tested

forin
a

TB
81

test

A
C

00742
24-O

ct-90
A

43
3

2
1

G
rassverge

87km
/h

(tachom
eter)

Lightin
both

directions
Inform

ation
not

recorded
in

fatalfile

40-45deg
(estim

ated
from

sketch)

5.3m
The

accidentoccurred
ata

junction.
A

ftercrossing
the

grasscentralreserve,the
H

G
V

travelled
for

100m
on

opposite
carriagew

ay.
B

etterroad
lighting

atthis'accidentblack-spot'w
as

recom
m

ended.

N
otenough

inform
ation

available
in

the
fatalfile

to
assess

thisquantity

A
ccidentoccurred

w
here

there
is

currently
no

barrierin
place.

N
ot

enough
inform

ation
available

on
this

accidentto
assess

im
pactenergy

level

O
LR

0335
27-O

ct-90
M

27
1

2
1

D
ouble

sided
TC

B
(from

sketch)

16km
/h

Q
uietand

free-flow
ing

13,200
90deg

4.2m
(from

scale
draw

ing)

A
n

H
G

V
w

asturning
rightthrough

an
em

ergency
crossing

pointin
the

centralreserve
w

hen
itw

ashit
from

behind
by

a
car,killing

the
cardriver.

97,756
A

ccidentoccurred
atan

Em
ergency

C
rossing

Point(EC
P)-R

equiresa
centralreserve

safety
barrierw

ith
a

containm
entlevelequalto,orgreater

than
N

2
to

contain
and

redirectthe
vehicle.

T
able

E
(e):A

llFatalA
ccidentsinvolving

H
G

V
sC

rossing
the

C
entralR

eserve,1985
to

1998.
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Police
R

ef.
N

o.
D

ate
M

/A
(M

)
orA

road
N

um
ber

of
V

ehicles
involved

N
um

berofFatalities
N

um
berof

H
G

V
s

involved

D
escription

of
barrieratH

G
V

crossing
point

Speed
of

crossover
vehicle

(tachom
eter

accuracy
is+/-

5km
/h)

Traffic
flow

V
ehicle

w
eight

(kg)
A

ngle
of

im
pact

w
ith

safety
fence

in
central
reserve

D
istance

betw
een

carriagew
ays

A
ccidentD

etailsand/orW
itnessrem

arksaboutthe
perform

ance
ofthe

safety
fence/barrier.

Im
pactEnergy

at
90deg

to
barrier

(J)

W
ould

a
very

high
containm

entbarrier
have

prevented
the

crossoverfrom
happening?

O
TL0196

31-D
ec-90

M
27

2
4

2
D

ouble
sided

TC
B

on
a

100m
m

raised
area

129km
/h

M
oderate

and
in

heavy
w

eather
7,500

45deg
Inform

ation
notrecorded
in

fatalfile

A
m

edium
goodsvan

losescontroland
crossesthe

centralreserve,causing
the

van
to

becom
e

airborne
and

overturn,landing
on

top
ofa

car,killing
both

the
driverand

passenger.A
n

A
rticulated

H
G

V
then

hitthe
m

edium
goodsvan.A

second
carthen

s w
erved

to
m

issthe
accident,struck

w
ith

the
safety

fence,and
w

asslow
ed

and
redirected

safely.
The

safety
fence

did
notslow

orredirectthe
m

edium
goodsvan,this

vehicle
dam

aging
28m

ofthe
fence.The

fence
w

asalso
struck

by
the

now
slow

m
oving

A
rticulated

H
G

V
,and

redirected
itsafely

overa
'considerable

distance'.Lastly,a
fully

laden
petroltankerstruck

the
fence

at20deg,and
ata

slow
speed

(20m
ph)and

w
ascontained

and
redirected

safely,w
ithoutrupturing

the
tank.

2,407,549
N

o
-Im

pactenergy
greaterthan

that
tested

forin
a

TB
81

test

E202210
1990

A
580

2
N

otcurrently
know

n
2

M
erseyside

Police:N
o

inform
ation

returned
F294890

1990
M

63
6

N
otcurrently

know
n

1
G

reaterM
anchesterPolice:N

o
inform

ation
returned

L391990
1990

M
6

17
N

otcurrently
know

n
4

G
reaterM

anchesterPolice:N
o

inform
ation

returned
M

074991
2-A

pr-91
M

56
1

4
1

M
etalsafety

fence
80.5km

/h
M

edium
am

ountof
traffic

16,600
90

deg
Inform

ation
notrecorded
in

fatalfile

The
H

G
V

jack-knifed,hitthe
safety

fence
in

the
centralreserve

and
then

overturned.
A

pproxim
ately

50m
ofsafety

fence
w

asdam
aged

in
the

accident.

4,150,160
N

o
-Im

pactenergy
greaterthan

that
tested

forin
a

TB
81

test

B
S05298

4-A
pr-91

A
45

1
3

1
G

rassV
erge

101km
/h

(tachom
eter)

V
ery

heavy
on

initial
carriagew

ay,butfree
flow

ing
on

the
opposite

carriagew
ay

35,000
15-20

deg
(from

scale
diagram

)

2.7m
The

H
G

V
'ssteering

ceased
up

m
eaning

thatit
could

only
continue

in
a

straightline,w
ith

a
corner

com
ing

up
ahead.

Softearth
in

the
centralreserve

caused
the

vehicle
to

jack-knife.

922,715
A

ccidentoccurred
w

here
there

is
currently

no
barrierin

place.
R

equires
a

centralreserve
safety

barrierw
ith

a
containm

entlevelequalto,orgreater
than

H
4b

to
contain

and
redirectthe

vehicle
9102829

19-A
pr-91

M
1

1
11

4
D

ouble
sided

TC
B

on
a

grass
verge

96.6km
/h

H
eavy

in
allthree

lanes
and

on
both

carriagew
ays

Inform
ation

not
recorded

in
fatalfile

45deg
(from

diagram
)

2.0m
(estim

ated
from

photographs)

M
inim

alaccidentdetailsavailable
in

the
police

report.A
ccidentinvestigator:'The

barrierhad
been

dam
aged

overa
distance

of15.3m
,thisconsisted

ofbuckling,the
m

etalbeing
ripped

from
the

stantionsand
an

area
w

here
ithad

been
knocked

overto
ground

level.'

N
otenough

inform
ation

available
in

the
fatalfile

to
assess

thisquantity

N
otenough

inform
ation

available
on

thisaccidentto
assess

im
pactenergy

level

7E80658
23-A

pr-91
A

1
1

4
3

G
rassV

erge
80.5km

/h
V

ery
quietin

both
directions

38,000
30deg

(from
scale

diagram
)

4.5m
D

ouble
cross-over…

.A
trailerdetached

from
an

H
G

V
and

crossed
through

the
centralreserve.A

n
H

G
V

com
ing

the
otherw

ay
then

sw
erved,buthit

the
trailerand

crossed
over,hitting

a
car.A

nother
vehicle

also
struck

the
loose

trailer.Thisw
asa

very
dark

area
ofthe

road,and
the

trailerw
asalso

dark,so
difficultto

see.
The

secondary
accident

(and
the

fatalities)m
ay

have
been

avoided
had

lighting
been

provided,enabling
the

H
G

V
to

slow
instead

ofsw
erving

to
avoid

the
trailer.

2,375,088
A

ccidentoccurred
w

here
there

is
currently

no
barrierin

place.
Im

pact
energy

m
uch

greaterthan
thattested

forin
a

TB
81

test

EA
08611

9-M
ay-91

A
2

1
3

2
G

ravelstrip
124km

/h
(tachom

eter)
Lightto

m
oderate

and
free-flow

ing
on

both
carriagew

ays

Inform
ation

not
recorded

in
fatalfile

45deg
(from

scale
draw

ing)

1.3m
(from

scale
draw

ing)

A
n

H
G

V
overtaking

another,w
hen

the
slow

er
H

G
V

pulled
across,striking

the
firstand

forcing
it

to
passthrough

the
centralreserve.

The
H

G
V

then
hita

car,killing
itsdriver.

N
otenough

inform
ation

available
in

the
fatalfile

to
assess

thisquantity

A
ccidentoccurred

w
here

there
is

currently
no

barrierin
place.

N
ot

enough
inform

ation
available

on
this

accidentto
assess

im
pactenergy

level

T
able

E
(f):A

llFatalA
ccidentsinvolving

H
G

V
sC

rossing
the

C
entralR

eserve,1985
to

1998.



TR
L

Published
ProjectR

eport:PPR
280

Page
55

of79

Police
R

ef.
N

o.
D

ate
M

/A
(M

)
orA

road
N

um
ber

of
V

ehicles
involved

N
um

berofFatalities
N

um
berof

H
G

V
s

involved

D
escription

of
barrieratH

G
V

crossing
point

Speed
of

crossover
vehicle

(tachom
eter

accuracy
is+/-

5km
/h)

Traffic
flow

V
ehicle

w
eight

(kg)
A

ngle
of

im
pact

w
ith

safety
fence

in
central
reserve

D
istance

betw
een

carriagew
ays

A
ccidentD

etailsand/orW
itnessrem

arksaboutthe
perform

ance
ofthe

safety
fence/barrier.

Im
pactEnergy

at
90deg

to
barrier

(J)

W
ould

a
very

high
containm

entbarrier
have

prevented
the

crossoverfrom
happening?

G
006221

29-M
ay-91

M
4

2
8

2
Tw

o
parallel

runsofsingle
sided

TC
B

on
a

slightly
raised

concrete
platform

80.5km
/h

(tachom
eter)

H
eavy

in
both

directions,butm
oving

freely.

Inform
ation

not
recorded

in
fatalfile

90
deg

3.75m
A

n
H

G
V

w
as

being
tow

ed
by

a
recovery

vehicle
w

hen
itw

orked
loose

and
crossed

through
the

centralreserve.The
safety

fence
w

aspartly
knocked

dow
n,and

a
lam

p
standard

w
asstruck.

The
H

G
V

'took
off'on

hitting
the

fence
(5-8

feet).
The

H
G

V
then

landed
on

the
roofofa

carkilling
the

driverand
passenger.

N
otenough

inform
ation

available
in

the
fatalfile

to
assess

thisquantity

N
otenough

inform
ation

available
on

thisaccidentto
assess

im
pactenergy

level

00F0728
27-Sep-91

M
25

5
7

1
G

rass,
incorporating

an
A

rm
co

barrier-m
etal

48m
ph

(tachom
eter)

77km
/h

Slow
erm

oving,quite
quiet,butfree

flow
ing

on
original,heavy

and
very

slow
m

oving
on

the
opposite

carriagew
ay.

30,779
45

deg
(scale

draw
ing)

A
pprox

2.25m
(from

scale
draw

ing)

N
o

accidentdetailsrecorded
atpresent.

3,520,225
N

o
-Im

pactenergy
m

uch
greaterthan

thattested
forin

a
TB

81
test

00C
0960

7-O
ct-91

A
12

1
3

1
D

ouble
Sided

TC
B

on
long

grassand
shingle

verge

50m
ph

(w
itness)

80.5km
/h

R
easonably

heavy
on

initialcarriagew
ay,but

lighteron
the

opposite
carriagew

ay.

24,000
30-40deg
(estim

ate
from

photograph
)

2m
(estim

ated
from

photograph)

A
n

H
G

V
ran

into
the

back
ofa

slow
m

oving
JC

B
and

crossed
the

centralreserve
w

here
ithitanother

vehicle,killing
the

driver,and
overturned.The

safety
fence

did
notdeviate

the
path

ofthe
H

G
V

,
nordid

itslow
the

H
G

V
dow

n.

1,500,056
N

o
-Im

pactenergy
greaterthan

that
tested

forin
a

TB
81

test

M
10391

14-N
ov-91

M
6

1
4

1
M

etalsafety
fence

on
a

grass
verge

96.6km
/h

Freely
m

oving
32,520

90
deg

Inform
ation

notrecorded
in

fatalfile

A
n

H
G

V
jack-knifed,and

the
driverclaim

ed
that

the
H

G
V

'slid
along

the
barrierforabout100

yards
before

the
w

agon
w

entoverthe
top'.The

lorry
w

as
then

struck
by

a
cartravelling

on
the

opposite
carriagew

ay
(w

hose
driverw

ason
a

m
obile

phone).'W
entthrough

the
barrieras

ifthey
w

ere
w

ooden
sticks'…

'as
ifthe

barrierw
ere

paper'...'it
w

entstraightthrough
the

barrierlike
a

knife
through

butter'.120ft(36.5m
)ofsafety

fence
w

as
dam

aged
in

the
accident.

11,707,652
N

o
-Im

pactenergy
greaterthan

that
tested

forin
a

TB
81

test

911106W
1991

A
85

3
N

otcurrently
know

n
1

Tayside
Police:R

eportunavailable
Q

C
05805

1991
M

74
1

N
otcurrently

know
n

1
Strathclyde

Police:R
eportsdestroyed

9201K
20004

2
8-Jan-92

A
178

1
2

1
G

rassverge.
35m

ph
(w

itness)
56km

/h
Steady

traffic
flow

on
originalcarriagew

ay.
10,000

Inform
atio

n
not

recorded
in

fatalfile

4m
The

accidentoccurred
ata

junction
w

here
a

car
pulled

outin
frontofan

H
G

V
.

The
carw

asstruck
by

the
H

G
V

w
hich

then
m

ounted
the

central
reserve

and
struck

a
lam

p
post.

N
otenough

inform
ation

available
in

the
fatalfile

to
assess

thisquantity

A
ccidentoccurred

w
here

there
is

currently
no

barrierin
place.

N
ot

enough
inform

ation
available

on
this

accidentto
assess

im
pactenergy

level

11190792
13-Jul-92

A
1139

3
6

2
D

ense
B

ushes
64km

/h
H

eavy
traffic

flow
on

both
carriagew

ays,in
heavy

rain
conditions

36,000
45

deg
11.0m

A
n

H
G

V
overtook

a
tractoratthe

lastm
inute

causing
the

H
G

V
to

becom
e

unstable,jack-knife
and

crossthe
centralreserve.

The
frontofthe

lorry
appeared

to
be

airborne
on

striking
the

fence
(the

cab
w

as3
feetclearofthe

ground).

2,844,441
A

ccidentoccurred
w

here
there

is
currently

no
barrierin

place.
Im

pact
energy

greaterthan
thattested

forin
a

TB
81

test

92K
9288

29-Jul-92
M

5
2

5
1

Steelsafety
fence

55km
/h

(tachom
eter)

H
eavy

on
the

initial
carriagew

ay,butlight
on

the
opposite

carriagew
ay.

30,000
90

deg
1.5m

(from
scale

diagram
)

The
steering

m
echanism

failed
on

an
H

G
V

's
trailer,causing

to
crossthrough

the
centralreserve.

O
ne

lam
p

standard
w

asstruck
and

dam
aged.

M
inordam

age
to

a
second

vehicle
w

ascaused
by

the
safety

fence
in

the
centralreserve.The

safety
fence

w
asbroken

by
girdersbeing

transported
on

the
H

G
V

in
addition

to
the

H
G

V
.'It[the

lorry]
w

entstraightthrough
the

centralcrash
barrier'.'the

lorry
and

load
did

notcontinue
onw

ards
forany

significantdistance
afterthis

im
pactw

ith
the

centralreservation'.

3,501,157
N

o
-Im

pactenergy
greaterthan

that
tested

forin
a

TB
81

test

T
able

E
(g):A

llFatalA
ccidentsinvolving

H
G

V
sC

rossing
the

C
entralR

eserve,1985
to

1998.
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Police
R

ef.N
o.

D
ate

M
/A

(M
)

orA
road

N
um

ber
of

V
ehicles

involved

N
um

berofFatalities
N

um
berof

H
G

V
s

involved

D
escription

of
barrieratH

G
V

crossing
point

Speed
of

crossover
vehicle

(tachom
eter

accuracy
is+/-

5km
/h)

Traffic
flow

V
ehicle

w
eight

(kg)
A

ngle
of

im
pact

w
ith

safety
fence

in
central
reserve

D
istance

betw
een

carriagew
ays

A
ccidentD

etailsand/orW
itnessrem

arksaboutthe
perform

ance
ofthe

safety
fence/barrier.

Im
pactEnergy

at
90deg

to
barrier

(J)

W
ould

a
very

high
containm

entbarrier
have

prevented
the

crossoverfrom
happening?

ED
35692

2-O
ct-92

M
25

1
5

1
Steelsafety

fence
93km

/h
(tachom

eter)
Steady,butnot

exceptionally
heavy

on
both

carriagew
ays

38,000
45-60

deg
3.8m

The
H

G
V

'glided'through
the

centralreservation
(according

to
one

w
itness)butdid

notoverturn.
The

H
G

V
'rose

up
onto

the
centralcrash

barrier'.

6,339,922
N

o
-Im

pactenergy
m

uch
greaterthan

thattested
forin

a
TB

81
test

01SV
9251388

6-O
ct-92

A
406

1
pedestrian

4
1

Tw
o

parallel
runsofsingle
sided

TC
B

,a
slightly

raised
concrete

platform
w

ith
a

tallerpedestrian
guardrail

betw
een

the
TC

B
s.

64km
/h

(tachom
eter)

Q
uietin

both
directions

Inform
ation

not
recorded

in
fatalfile

70
deg

3.0m
A

n
H

G
V

'drove'through
a

gap
in

the
barrierata

junction,clipped
the

m
eshed

safety
fence

in
the

centralreservation,butdid
m

inim
aldam

age.The
run

ofTC
B

w
asundam

aged.

N
otenough

inform
ation

available
in

the
fatalfile

to
assess

thisquantity

N
otenough

inform
ation

available
on

thisaccidentto
assess

im
pactenergy

level

00D
1671

26-O
ct-92

M
1

3
4

2
Parallelrun

of
tw

o
single

sided
TC

B
s

88.5km
/h

(tachom
eter)

Lightand
free

flow
ing

in
both

directions.
Inform

ation
not

recorded
in

fatalfile

45-50
deg

(from
scale

draw
ing)

3.8m
A

n
H

G
V

struck
a

second
H

G
V

before
crossing

the
centralreserve.

The
H

G
V

becam
e

airborne
after

contacting
the

barrierand
dam

aged
a

lam
p

standard
on

itsw
ay

through.The
H

G
V

then
struck

a
carand

overturned.The
safety

fence
becam

e
'flattened'on

both
sidesduring

the
accident.

N
otenough

inform
ation

available
in

the
fatalfile

to
assess

thisquantity

N
otenough

inform
ation

available
on

thisaccidentto
assess

im
pactenergy

level

0316760
1992

M
2

3
N

otcurrently
know

n
1

K
entPolice:N

o
inform

ation
returned

2M
10001

1992
M

6
1

N
otcurrently

know
n

1
C

heshire
Police:N

o
inform

ation
returned

D
C

03212
1992

A
80

2
N

otcurrently
know

n
1

Strathclyde
Police:R

eportsdestroyed
7E80494

15-A
pr-93

A
620

1m
/c

2
1

G
rassverge

71km
/h

(tachom
eter)

Lighton
both

carriagew
ays

Inform
ation

not
recorded

in
fatalfile

40-45deg
(estim

ated
from

scale
draw

ing)

2.0m
(estim

ated
from

scale
draw

ing)

A
m

otorcycle
crossed

the
centralreserve

w
here

it
im

pacted
an

H
G

V
.

The
driverthen

lostcontrol
and

sw
erved,crossing

the
centralreserve.

N
otenough

inform
ation

available
in

the
fatalfile

to
assess

thisquantity

A
ccidentoccurred

w
here

there
is

currently
no

barrierin
place.

N
ot

enough
inform

ation
available

on
this

accidentto
assess

im
pactenergy

level

B
126993

13-Sep-93
M

6
2

3
2

D
ouble

sided
TC

B
60m

ph
(w

itness)
96.6km

/h
M

oderate
on

both
carriagew

ays
30,800

U
nable

to
ascertain

from
photosand
sketches

3.0m
(estim

ated
from

sketch
and

photos)

N
o

accidentdetailsrecorded
atpresent.

N
otenough

inform
ation

available
in

the
fatalfile

to
assess

thisquantity

N
otenough

inform
ation

available
on

thisaccidentto
assess

im
pactenergy

level

M
U

23793
25-Sep-93

A
1

2
3

1
M

etalA
R

M
C

O
barrier

80.5km
/h

(w
itness)

(50m
ph)

M
oderate

on
both

carriagew
ays

Scania
A

rticulated
vehicle

Inform
atio

n
not

recorded
in

fatalfile

Inform
ation

notrecorded
in

fatalfile

N
o

accidentdetailsrecorded
atpresent.

N
otenough

inform
ation

available
in

the
fatalfile

to
assess

thisquantity

N
otenough

inform
ation

available
on

thisaccidentto
assess

im
pactenergy

level

0D
07144

27-D
ec-93

A
483

2
4

1
D

ouble
sided

TC
B

(0.61m
height)

100km
/h

(tachom
eter)

Lightand
free

flow
ing

in
both

directions.
32,000

25-30deg
estim

ate
from

scale
draw

ing

6.5m
The

H
G

V
driverdied

ofnaturalcausesatthe
w

heel.
A

nothervehicle
hitthe

safety
fence

in
the

centralreserve
to

avoid
the

m
oving

truck
and

its
occupantsw

ere
unharm

ed.A
statem

entfrom
the

police
report:

From
enquiries

m
ade,to

the
W

elsh
O

ffice,itw
ould

appearthatthe
type

ofcrash
barriererected

atthe
scene.is

notdesignated
to

preventany
H

eavy
G

oodsV
ehicle

transgressing
into

the
opposing

carriagew
ay'.

2,205,011
N

o
-Im

pactenergy
m

uch
greaterthan

thattested
forin

a
TB

81
test

3M
10192

1993
M

62
4

N
otcurrently

know
n

1
C

heshire
Police:N

o
inform

ation
returned

93J9499
1993

M
5

4
N

otcurrently
know

n
1

W
estM

idlandsPolice:N
o

inform
ation

returned
93K

9332
1993

M
5

5
N

otcurrently
know

n
2

W
estM

idlandsPolice:N
o

inform
ation

returned
B

F10885
1993

M
876

3
N

otcurrently
know

n
1

C
entralPolice:R

eportsdestroyed
afterfive

years

T
able

E
(h):A

llFatalA
ccidentsinvolving

H
G

V
sC

rossing
the

C
entralR

eserve,1985
to

1998.
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Police
R

ef.
N

o.
D

ate
M

/A
(M

)
orA

road
N

um
ber

of
V

ehicles
involved

N
um

berofFatalities
N

um
berof

H
G

V
s

involved

D
escription

of
barrieratH

G
V

crossing
point

Speed
of

crossover
vehicle

(tachom
eter

accuracy
is+/-

5km
/h)

Traffic
flow

V
ehicle

w
eight

(kg)
A

ngle
of

im
pact

w
ith

safety
fence

in
central
reserve

D
istance

betw
een

carriagew
ays

A
ccidentD

etailsand/orW
itnessrem

arksaboutthe
perform

ance
ofthe

safety
fence/barrier.

Im
pactEnergy

at
90deg

to
barrier

(J)

W
ould

a
very

high
containm

entbarrier
have

prevented
the

crossoverfrom
happening?

94K
9113

10-M
ar-94

M
6

2
4

1
M

etalbarrier
82km

/h
(tachom

eter)
Lighttraffic

on
both

carriagew
ays,traffic

on
opposite

carriagew
ay

speeding
up

afterbeing
contained

in
one

lane
through

roadw
orks

38,000
90deg

(w
itness)

Inform
ation

notrecorded
in

fatalfile

N
o

accidentdetailsrecorded
atpresent.

9,857,716
N

o
-Im

pactenergy
m

uch
greaterthan

thattested
forin

a
TB

81
test

0915289
1994

A
20

2
N

otcurrently
know

n
2

K
entPolice:N

o
inform

ation
returned

G
017394

1994
M

4
10

N
otcurrently

know
n

3
South

W
alesPolice:R

eportsdestroyed
afterfive

years
M

U
07094

1994
M

62
5

N
otcurrently

know
n

3
W

estY
orkshire

Police:N
o

inform
ation

returned
Q

B
00609

1994
M

74
5

N
otcurrently

know
n

2
Strathclyde

Police:R
eportsdestroyed

0177895
12-A

pr-95
A

14
2

4
2

G
rassed

w
ith

double
sided

TC
B

81km
/h

(tachom
eter)

Fairly
heavy

in
both

directions
38,000

50
deg

(police)
2.6m

N
o

accidentdetailsrecorded
atpresent.

5,644,507
N

o
-Im

pactenergy
m

uch
greaterthan

thattested
forin

a
TB

81
test

TM
05422

1-Sep-95
M

1
1

2
1

O
pen

B
ox

B
eam

on
the

verge,and
tw

o
row

sofparallel
single

sided
TC

B
in

the
centralreserve

90kph
(tachom

eter)
H

eavy
on

final,thinner
on

initial
38,000

80deg
(accident

investigato
r)

4m
N

o
accidentdetailsrecorded

atpresent.
11,516,920

N
o

-Im
pactenergy

m
uch

greaterthan
thattested

forin
a

TB
81

test

G
Y

18767
21-D

ec-95
M

54
1

3
2

D
ouble

sided
TC

B
,3.2m

post
spacing

88.5km
/h

(tachom
eter)

Lightin
both

directions,
butata

reduced
speed

due
to

poorw
eather

conditions

7,500
19deg

(accident
investigato

r)

3.6m
(from

sketch)
N

o
accidentdetailsrecorded

atpresent.
240,213

R
equiresa

centralreserve
safety

barrierw
ith

containm
entlevelequalto,

orgreaterthan
H

2
to

contain
and

redirectthe
vehicle

0002153
1995

M
6

4
N

otcurrently
know

n
2

C
um

bria
Police:N

o
inform

ation
returned

5M
19405

1995
M

6
6

N
otcurrently

know
n

3
Staffordshire

Police:R
eportsdestroyed

4M
10483

1995
M

62
2

N
otcurrently

know
n

2
C

heshire
Police:N

o
inform

ation
returned

M
U

03395
1995

M
62

3
N

otcurrently
know

n
1

W
estY

orkshire
Police:N

o
inform

ation
returned

U
A

70208
1995

A
71

2
N

otcurrently
know

n
1

Strathclyde
Police:R

eportsdestroyed
D

H
05716

27-A
ug-96

A
419

1
1

1
G

rassed
central

reserve
50m

ph
(tachom

eter)
80.5km

/h

Lighton
both

carriagew
ays

M
A

N
3x3

A
rctic,6axles

60deg
(w

itness)
Inform

ation
notrecorded
in

fatalfile

N
o

accidentdetailsrecorded
atpresent.

N
otenough

inform
ation

available
in

the
fatalfile

to
assess

thisquantity

N
otenough

inform
ation

available
on

thisaccidentto
assess

im
pactenergy

level

N
K

00840
1996

A
2

5
N

otcurrently
know

n
1

K
entPolice:N

o
inform

ation
returned

S001126
1996

M
1

4
N

otcurrently
know

n
1

Tham
esV

alley
Police:R

eportunavailable
X

036397
25-Jul-97

M
62

2
4

3
Inform

ation
not

recorded
in

fatal
file

Inform
ation

not
recorded

in
fatal

file

Inform
ation

not
recorded

in
fatalfile

Inform
ation

not
recorded

in
fatalfile

Inform
atio

n
not

recorded
in

fatalfile

Inform
ation

notrecorded
in

fatalfile

N
o

accidentdetailsrecorded
atpresent.

N
otenough

inform
ation

available
in

the
fatalfile

to
assess

thisquantity

N
otenough

inform
ation

available
on

thisaccidentto
assess

im
pactenergy

level

00G
0768

16-O
ct-97

M
25

2
7

3
Tw

o
parallel

row
sofS/S

TC
B

w
ith

lighting
colum

ns
in

betw
een

50m
ph

(police)
80.5km

/h
M

oderate/heavy
on

both
carriagew

ays,though
slightly

lighteron
original,traffic

m
oving

w
elland

w
ellspaced

out.

6,490
28deg

(police)
A

pprox
4m

(from
scale

draw
ing)

N
o

accidentdetailsrecorded
atpresent.

357,618
R

equiresa
centralreserve

safety
barrierw

ith
containm

entlevelequalto,
orgreaterthan

H
2

to
contain

and
redirectthe

vehicle

T
able

E
(i):A

llFatalA
ccidentsinvolving

H
G

V
sC

rossing
the

C
entralR

eserve,1985
to

1998.
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Police
R

ef.
N

o.
D

ate
M

/A
(M

)
orA

road
N

um
ber

of
V

ehicles
involved

N
um

berofFatalities
N

um
berof

H
G

V
s

involved

D
escription

of
barrieratH

G
V

crossing
point

Speed
of

crossover
vehicle

(tachom
eter

accuracy
is+/-

5km
/h)

Traffic
flow

V
ehicle

w
eight

(kg)
A

ngle
of

im
pact

w
ith

safety
fence

in
central
reserve

D
istance

betw
een

carriagew
ays

A
ccidentD

etailsand/orW
itnessrem

arksaboutthe
perform

ance
ofthe

safety
fence/barrier.

Im
pactEnergy

at
90deg

to
barrier

(J)

W
ould

a
very

high
containm

entbarrier
have

prevented
the

crossoverfrom
happening?

S041117
14-N

ov-97
M

1
1

4
3

Tw
o

parallel
row

sofS/S
TC

B
w

ith
lighting

colum
ns

in
betw

een

55m
ph

(w
itness)

88.5km
/h

H
eavieron

initial
carriagew

ay,though
quite

quieton
both.

24,000
30deg

(from
scale

diagram
)

A
pprox

4.5m
(from

scale
draw

ing)

N
o

accidentdetailsrecorded
atpresent.

1,813,018
N

o
-Im

pactenergy
greaterthan

that
tested

forin
a

TB
81

test

0H
P0027

1997
M

27
4

1
1

H
am

pshire
Police:R

eportunavailable
9701409

1997
M

6
2

1
2

W
arw

ickshire
Police:R

eportunavailable
8B

40422
25-M

ar-98
A

557
1

2
1

Single
sided

TC
B

facing
tow

ardsthe
opposite

carriagew
ay

on
a

raised
platform
(sloping
upw

ards)

55m
ph

(w
itness)

88.5km
/h

M
oderate

on
opposite,

butvery
heavy

and
slow

m
oving

on
originaldue

to
roadw

orks.

38,000
20deg
(scale

draw
ing)

2m
(from

scale
draw

ing)

N
o

accidentdetailsrecorded
atpresent.

1,343,191
N

o
-Im

pactenergy
greaterthan

that
tested

forin
a

TB
81

test

8M
17273

7-A
ug-98

M
6

1
4

3
D

ouble
Sided

TC
B

55m
ph

(w
itness)

88.5km
/h

Q
uite

quieton
both

carriagew
ays

38,000
15deg
(scale

draw
ing)

2.6m
(from

scale
draw

ing)

N
o

accidentdetailsrecorded
atpresent.

769,178
R

equiresa
centralreserve

safety
barrierw

ith
containm

entlevelequalto
H

4b
to

contain
and

redirectthe
vehicle

0212855
21-O

ct-98
A

57
2

2
1

G
rass

36m
ph

(tachograph)
60km

/h

Q
uietin

both
directions,

though
there

w
ere

m
any

w
itnessesto

the
accident.

7,500
45

deg
(scale

draw
ing)

A
pprox

4.5m
(from

sketch)
N

o
accidentdetailsrecorded

atpresent.
520,833

R
equiresa

centralreserve
safety

barrierw
ith

containm
entlevelequalto,

orgreaterthan
H

3
to

contain
and

redirectthe
vehicle

0022404
1998

M
5

3
1

1
A

von
and

Som
ersetPolice:R

eportU
navailable

00T1224
1998

M
1

4
1

2
H

ertfordshire:N
o

inform
ation

returned
K

K
00070

1998
M

1
3

1
2

South
Y

orkshire
Police:N

o
inform

ation
returned

M
U

01598
1998

M
62

8
1

4
W

estY
orkshire

Police:N
o

inform
ation

returned
M

U
40698

1998
A

1
1

1
1

W
estY

orkshire
Police:N

o
inform

ation
returned

T
able

E
(j):A

llFatalA
ccidentsinvolving

H
G

V
sC

rossing
the

C
entralR

eserve,1985
to

1998.
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A
ppendix

F:A
llFatalH

G
V

C
rossover

A
ccidents(w

ith
an

H
G

V
being

contained
and

redirected)1985-1998,
M

otorw
ays,A

(M
)and

A
R

oads

In
order

to
assess

w
hich

of
the

accidents
reported

through
the

STA
TS19

reporting
procedure

involved
an

H
G

V
striking

the
central

reserve
barrier

and
being

contained
and

redirected,
a

search
w

as
m

ade
on

the
records

database.
A

search
can

be
m

ade
on

the
database

for
any

com
bination

of
criteria

relating
to

the
inform

ation
collected

on
the

STA
TS

19
report

form
s.For

purpose
of

this
report

the
follow

ing
search

criteria
w

asused
forthe

years1985
to

1998:

'Accidents
on

m
otorw

ays
and/or

M
(A)

roads
and/or

A
roads

in
G

reat
Britain

involving
at

least
one

H
G

V
striking

the
central

reserve
and

rem
aining

on
the

sam
e

carriagew
ay.'

K
E

Y
:

Im
pactenergy

lessthan
950,000kJ(thattested

forin
a

TB
81

test)
Im

pactenergy
slightly

above
950,000kJ(thattested

forin
a

TB
81

test)
Im

pactenergy
vastly

greatly
than

950,000kJ(thattested
forin

a
TB

81
test)

N
otenough

inform
ation

available
in

police
report

*
Im

pactenergy
w

ithin
the

lim
itsfora

norm
al(N

2)containm
entbarrier

N
ote:T

he
definition

ofan
H

G
V

changed
in

1994:

'Priorto
1994

these
w

ere
defined

asthose
vehiclesover1.524

tonnesunladen
w

eightand
included

vehiclesw
ith

six
orm

ore
tyres,som

e
four

w
heelvehiclesw

ith
extra

large
bodiesand

largerreartyresand
tractorunitstravelling

w
ithouttheirusualtrailer.

From
1

January
1994

the
w

eightdefinition
changed

to
those

vehiclesover3.5
tonnesm

axim
um

perm
issible

grossvehicle
w

eight(gvw
).'

[2]
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T
able

F:A
llFatalA

ccidentsinvolving
H

G
V

sC
rossing

the
C

entralR
eserve

and
rem

aining
on

the
originalcarriagew

ay,1985
to

1998.

Police
R

ef.
N

o
D

ate
M

/A(M
)

orA
road

N
um

berof
Vehicles
involved

N
um

berof
Fatalities

N
um

berof
H

G
Vs

involved

D
escription

of
barrieratim

pact
Speed

of
im

pactK
m

/hr
Traffic

flow
Vehicle
w

eight
(kg)

Angle
ofim

pact
w

ith
barrier

C
rash

D
etails

Barrierperform
ance

Im
pactEnergy

ED
00298

3-Aug-88
M

25
1

1
1

D
/S

TC
B

80
(w

itness)
Very

quieton
both

carriagew
ays

6300
20deg

(photo)
An

H
G

V's
w

heelhub
w

orked
loose,causing

the
driverto

lose
controlof

the
vehicle.

4
posts

and
longitudinals

w
ere

dam
aged.The

vehicle
w

as
contained,

butrolled
overon

the
originalcarriagew

ay.

181,965

41T1217
27-Sep-88

M
1

6
1

3
D

/S
O

BB
32

(estim
ation)

M
oderate

-notheavy
7490

30deg
(sketch)

A
lorry

pulled
outin

frontofan
H

G
V

causing
itto

sw
erve

on
a

w
etroad.

This
induced

a
ski d.The

H
G

V
then

headed
tow

ards
verge,and

then
back

across
the

carriagew
ay,hitting

the
safety

fence
in

the
centralreserve.

A
carthen

hitthe
H

G
V,killing

the
driverofthe

car.Itw
as

raining
heavily

at
the

tim
e

ofthe
accident.

3
rails

and
4

posts
w

ere
dam

aged
in

the
accident

73,975

*

7Y43211
18-N

ov-88
A52

3
1

2
D

/S
O

BB
97

(tachom
eter)

'N
orm

al'
4000

15deg
(photo)

An
H

G
V

w
as

follow
ing

closely
behind

anothervehicle,w
hen

itattem
pted

to
overtake.

The
H

G
V

and
hitsafety

fence
in

the
centralreserve,ran

along
it,and

w
as

redirected
into

the
back

ofa
car.

A
second

H
G

V
then

jack-knifed
in

trying
to

avoid
the

accident.

Barrierundam
aged

(photos)
97,266

*

9M
10139

9-M
ar-89

M
6

47
4

24
D

/S
O

BB
32

(estim
ation)

H
eavy

on
initial

17000
70

deg
(sketch

-
vehicle

rearhit
barrieron

its
side)

An
H

G
V

hitan
objecton

the
carriagew

ay,rupturing
its

fueltank
and

spilling
dieselonto

the
road.

O
thervehicles

then
slid

on
the

diesel.
593,042

9M
10207

28-M
ar-89

M
56

3
1

1
3

rail,D
/S

O
BB

105
(tachom

eter)
Fairly

busy
on

both
carriagew

ays
5587

(car
transporter

-em
pty)

45deg
(photos)

An
H

G
V

driverw
as

distracted
and

subsequently
overreacted

to
som

ething.
This

caused
him

to
sw

erve
and

hitthe
safety

fence
in

the
centralreserve.The

H
G

V
w

as
successfully

redirected
onto

the
carriagew

ay,how
everthe

H
G

V
driverw

as
throw

n
from

his
H

G
V

cab.

24m
ofbarrierdam

aged
1,188,206

2046490
16-Feb-90

A45
2

1
1

Vehicle
hitd/s

TC
B,butthis

is
in

parallelw
ith

single
sided

O
BB

79
(tachom

eter)
m

om
entum

calculation
as

ithitanother
vehicle

Lighton
both

carriagew
ays

38000
45deg

(sketch
and

photos)
An

H
G

V
driverdrove

into
the

back
ofa

diggerjoining
the

carriagew
ay

from
a

slip
road.

Barrierstopped
H

G
V,

although
speed

m
ay

have
been

less

4,574,801

0EB3645
18-D

ec-90
M

65
2

1
1

N
otseen

in
photos

96
(w

itness)
N

otm
entioned

in
police

report
16000

N
otrecorded

An
H

G
V

collided
w

ith
an

overtaking
car,and

then
hitthe

safety
fence

in
the

centralreserve.Itthen
struck

the
nearside

safety
fence.

N
otenough

inform
ation

available
in

records
0TL0196

31-D
ec-90

M
27

4
2

2
D

/S
TC

B
113

(w
itness)

M
oderately

heavy
on

both
carriagew

ays
ER

F
20deg

(w
itness

states
'acute

angle')

A
carcrossed

overcentralreserve,and
w

as
struck

by
an

H
G

V.
The

H
G

V
then

struck
the

safety
fence

in
the

centralreserve.
H

eavy
rain

at
the

tim
e

ofthe
accidenthad

caused
traffic

to
slow

N
otenough

inform
ation

available
in

records
1365891

16-D
ec-91

A1
1

1
1

Tw
o

row
s

ofSS
TC

B
w

ith
ditch

in
betw

een

93
(tachom

eter)
M

oderate
11700

35deg
An

H
G

V
suddenly

veered
to

the
offside

(possibly
due

to
it's

driverhaving
a

heartattack)and
hitthe

safety
fence

in
the

centralreserve.The
H

G
V

w
entthrough

the
firstline

ofsafety
fence

and
tow

ards
a

2m
ditch

in
the

centralreserve,and
then

outagain.The
H

G
V

then
overturned,throw

ing
its

driverfrom
the

cab
and

into
centralreserve.

H
G

V
w

entthrough
barrierand

into
ditch

in
centralreserve,stopping
the

crossover

1,284,395

A300214
1-Feb-92

A1
7

1
4

Steel(tw
o

runs
around

a
bridge

support)-O
BB?

19
(tachom

eter)
Building

up
an

heavy
on

initialdue
to

poor
w

eatherconditions,
accidentalso
occurring

on
other

carriagew
ay.

38000
45deg

The
accidentoccurred

in
dense

fog,causing
traffic

to
slow

,and
build

in
density.An

H
G

V
w

as
forced

tow
ards

the
safety

fence
in

the
central

reserve
by

an
im

pacting
H

G
V.

27m
dam

aged
264,622
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Appendix G: Accident Data from STATS19 Search - HGV contained 
and redirected 
 

Table G1: Number of Accidents in which an HGV is contained and redirected, 
on M, A(M) and A Roads, 1985 to 1998 

Number of Accidents 
Fatal Serious Slight 

Total Number

2 4 14 20
1 4 15 20
2 12 18 32
6 3 20 29
4 5 27 36
3 11 24 38
1 10 25 36
1 6 24 31
4 12 26 42
1 2 25 28
0 7 23 30
4 5 22 31
2 14 23 39
1 6 20 27

32 101 306 439

Table G2: Casualties in Accidents in which an HGV is contained and redirected 

M, A(M) A Total Number of 
Casualties Year 

Fatal Serious Slight Fatal Serious Slight Fatal Serious Slight 
Total Number

1985 2 6 15 0 1 5 2 7 20 29
1986 0 7 17 1 1 7 1 8 24 33
1987 2 8 15 0 8 9 2 16 24 42
1988 4 4 20 2 4 9 6 8 29 43
1989 7 8 30 0 3 13 7 11 43 61
1990 3 12 26 1 8 15 4 20 41 65
1991 0 7 36 1 4 15 1 11 51 63
1992 0 8 29 1 2 10 1 10 39 50
1993 3 14 29 1 4 19 4 18 48 70
1994 0 1 19 1 1 12 1 2 31 34
1995 0 3 15 0 4 13 0 7 28 35
1996 1 4 13 3 3 29 4 7 42 53
1997 2 13 32 1 6 13 3 19 45 67
1998 1 4 25 0 2 12 1 6 37 44
Total 25 99 321 12 51 181 37 150 502 689
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Appendix H: Whole Life Costing Worksheets 
 

Table H1: Installation and Materials Costs 

Table H1(a): WIRE ROPE SAFETY FENCE (to HCD WR/01 [12]) 

Price List (From Spon's Price Book 2002[1]): 

Part type Financial Cost Installation Time (in hours) Unit 
Wire Rope £4.33 0.03 per metre
Standard intermediate anchor £207.03 2.00 each
Short deflection post for setting in concrete £22.59 0.06 each
Concrete foundation for deflection post £19.87 0.23 each
Standard end anchorage £207.03 2.00 each
Long driven line posts £23.54 0.05 each

Cost to install a wire rope system: 
1000 m long 

4 ropes at 
2.4 m post spacing 

Part type Number of Units Financial Cost Installation Time (in hours) 
Wire Rope 4000 £17,320.00 120.00
Standard intermediate anchor 1 £207.03 2
Short deflection post for setting in concrete 6 £135.54 0.36
Concrete foundation for deflection post 6 £119.22 1.38
Standard end anchorage 4 £828.12 8.00
Long driven line posts 411 £9,674.94 20.55
TOTAL £28,284.85 152.29
Total (per m) £28.28 0.15

Table H1(b): DOUBLE SIDED TENSIONED CORRUGATED BEAM (TCB) (to HCD  GA/11, GA/12 and GA/13 [12]) 

Price List (From Spon's Price Book 2002[1]): 

Part type Financial Cost Installation Time (in hours) Unit 
Double sided corrugated beam (price accounts for 
both sides) 

£37.06 0.12 m

Long driven posts for double sided tensioned 
corrugated beam 

£35.88 0.06 each 

Terminal section for double sided tensioned 
corrugated beam 

£467.05 1.7 each 

Cost to install a TCB system: 
1000 m long at 

3.2 m posts spacing 

Part type Number of units Financial Cost Installation Time (in hours) 
Double sided corrugated beam (price accounts for 
both sides) 

1000 £37,060.00 120

Long driven posts for double sided corrugated 
beam 

313 £11,230.44 18.78

Terminal section for tensioned double sided 
corrugated beam 

2 £934.10 3.4

TOTAL £49,224.54 142.18
Total (per m) £49.22 0.14
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Table H1: Installation and Materials Costs Contd. 

Table H1(c): DOUBLE SIDED OPEN BOX BEAM (OBB) (to HCD GA/20, GA/21, GA/22, GA/23 [12]) 
Price List (from Spon's Price Book 2002[1]): 

Part type Financial Cost Installation Time (in hours) Unit 
Double sided open box beam (price accounts for 
both sides) 

£68.82 0.22 m

Long driven posts for double sided open box beam £35.88 0.06 each 
Terminal section for double sided open box beam £721.79 1.78 each 

Cost to install an OBB system: 
1000 m long at 

2.4 m post spacing 

Part type Number of units Financial Cost Installation Time (in hours) 
Double sided open box beam (price accounts for 
both sides) 

1000 £68,820.00 220

Long driven posts for double sided open box beam 417 £14,961.96 25.02
Terminal section for double sided open box beam 2 £1,443.58 3.56
TOTAL £85,225.54 248.58
Total (per m) £85.23 0.25

Table H1(d): PERMANENT VERTICAL CONCRETE BARRIER (VCB) - Precast (to HCD SB/20 to SB/24 [12]) 
Price List (from Spon's Price Book 2002 [1]): 

Parts 
Part Type Financial Cost Installation Time (in hours) Unit 
Permanent Vertical Concrete Barrier (Type V01 & 
V02) 3m units [12] 

£132.75 0.16 each 

Termination Unit (Type V03 & V04) 3m long [12] £436.12 0.5 each 

Additional Costs 
1. Drainage Type A1 (Proprietary precast system with flexible carriageway) [to HCD B17 [12]:Central Reserve - Linear Drainage System 
with VCB] as required by HA39/98 'Edge of Pavement Details' [16]: 
Narrow Filter Drain Type 9 (average 1m deep) [to 
HCD F18 & F20] [12] 

£23.33 0.17 m

Precast concrete drainage channels (305 x 305 mm 
- heavy duty) 

£39.71 0.1 m

2. Resurfacing of central reserve only: 
Sub base in carriageway, hardshoulder and 
hardstrip (Granular material DTp specified type 1), 
100mm deep 

£21.29 0.04 m3

Road base (Flexible pavement) Dense Bitumen 
Macadam to DTp Clause 903 (100mm deep) [17] 

£4.87 0.02 m2

Surfacing (wearing course) Dense Bitumen  
Macadam to DTp Clause 912 (30mm deep) [17] 

£3.99 0.01 m2

Thin carriage overlay (>25 to <40mm) in accordance with HD 36/99 ('Surfacing Materials for New and Maintenance Construction' [18]) and HD 
37/99 ('Bituminous Surfacing Materials and Techniques' [19]). 

Cost to install a Precast VCB system on a 4m wide central reserve: 
1000 m long with 

3 m long units 

Part type Number of units Financial Cost Installation Time (in hours) 
Permanent Vertical Concrete Barrier (Type V01 & 
V02) 3m units 

331 £43,940.25 52.96

Termination Unit (Type V03 & V04) 3m long 2 £872.24 1
Narrow Filter Drain Type 9 (average 1m deep) 1000 £23,330.00 170
Precast concrete drainage channels (305 x 305 mm 
- heavy duty) 

1000 £39,710.00 100

Sub base in carriageway, hardshoulder and 
hardstrip (Granular material DTp specified type 1), 
100mm deep 

400 £8,516.00 16

Road base (Flexible pavement) Dense Bitumen 
Macadam to DTp Clause 903 (100mm deep) 

4000 £19,480.00 80

Surfacing (wearing course) Dense Bitumen 
Macadam to DTp Clause 912 (30mm deep) 

4000 £15,960.00 40

TOTAL £151,808.49 459.96
Total (per m) £151.81 0.46



TRL Published Project Report: PPR 280 

Page 64 of 79 

Table H1: Installation and Materials Costs Contd. 

Table H1(e): PERMANENT VERTICAL CONCRETE BARRIER (VCB) - Slipformed (No HCDs currently available) 
Price List (from Spon's Price Book 2002 [12], VCB costs from Extrudakerb): 

Parts 
Part Type Financial Cost Installation Time (in hours) * Unit 
Permanent Vertical Concrete Barrier (800mm high) £45.00 0.002 m

* 7m/min: Estimated from information on Gomaco web site [20] 

Additional Costs 
1. Drainage Type A1 (Proprietary precast system with flexible carriageway) [to HCD B17 [12]:Central Reserve - Linear Drainage System 
with VCB] as required by HA39/98 'Edge of Pavement Details' [16]: 
Narrow Filter Drain Type 9 (average 1m deep) [to 
HCD F18 & F20] [12] 

£23.33 0.17 m

Precast concrete drainage channels (305 x 305 mm 
- heavy duty) 

£39.71 0.1 m

2. Resurfacing of central reserve only: 
Sub base in carriageway, hardshoulder and 
hardstrip (Granular material DTp specified type 1), 
100mm deep 

£21.29 0.04 m3

Road base (Flexible pavement) Dense Bitumen 
Macadam to DTp Clause 903 (100mm deep) [17] 

£4.87 0.02 m2

Surfacing (wearing course) Dense Bitumen  
Macadam to DTp Clause 912 (30mm deep) [17] 

£3.99 0.01 m2

Thin carriage overlay (>25 to <40mm) in accordance with HD 36/99 ('Surfacing Materials for New and Maintenance Construction' [18]) and HD 
37/99 ('Bituminous Surfacing Materials and Techniques' [19]). 

Cost to install a Slipformed VCB system on a 4m wide central reserve: 
1000 m long  

Part type Number of units Financial Cost Installation Time (in hours) 
Permanent Vertical Concrete Barrier (Type V01 & 
V02) 3m units 

1000 £45,000.00 2

Narrow Filter Drain Type 9 (average 1m deep) 1000 £23,330.00 170
Precast concrete drainage channels (305 x 305 mm 
- heavy duty) 

1000 £39,710.00 100

Sub base in carriageway, hardshoulder and 
hardstrip (Granular material DTp specified type 1), 
100mm deep 

400 £8,516.00 16

Road base (Flexible pavement) Dense Bitumen 
Macadam to DTp Clause 903 (100mm deep) 

4000 £19,480.00 80

Surfacing (wearing course) Dense Bitumen 
Macadam to DTp Clause 912 (30mm deep) 

4000 £15,960.00 40 

TOTAL £151,996.00 408
Total (per m) £152.00 0.41
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Table H1: Installation and Materials Costs Contd. 

Table H1(f): PERMANENT HIGHER VERTICAL CONCRETE BARRIER (HVCB) - Slipformed (No HCDs currently available) 
Price List (from Spon's Price Book 2002 [1], VCB costs from Extrudakerb): 

Parts 
Part Type Financial Cost Installation Time (in hours)* Unit 
Permanent Vertical Concrete Barrier (1200mm 
high) 

£250.00 0.003 m

* 5m/min: Estimated from information on Gomaco web site [20] 

Additional Costs 
1. Drainage Type A1 (Proprietary precast system with flexible carriageway) [to HCD B17 [12]:Central Reserve - Linear Drainage System 
with VCB] as required by HA39/98 'Edge of Pavement Details' [16]: 
Narrow Filter Drain Type 9 (average 1m deep) [to 
HCD F18 & F20] [12] 

£23.33 0.17 m

Precast concrete drainage channels (305 x 305 mm 
- heavy duty) 

£39.71 0.1 m

2. Resurfacing of central reserve only: 
Sub base in carriageway, hardshoulder and 
hardstrip (Granular material DTp specified type 1), 
100mm deep 

£21.29 0.04 m3

Road base (Flexible pavement) Dense Bitumen 
Macadam to DTp Clause 903 (100mm deep) [17] 

£4.87 0.02 m2

Surfacing (wearing course) Dense Bitumen  
Macadam to DTp Clause 912 (30mm deep) [17] 

£3.99 0.01 m2

Thin carriage overlay (>25 to <40mm) in accordance with HD 36/99 ('Surfacing Materials for New and Maintenance Construction' [18]) and HD 
37/99 ('Bituminous Surfacing Materials and Techniques' [19]). 

Cost to install a slipformed HVCB system on a 4m wide central reserve: 
1000 m long 

Part type Number of units Financial Cost Installation Time (in hours) 
Permanent Vertical Concrete Barrier (1200mm 
high) 

1000 £250,000.00 3

Narrow Filter Drain Type 9 (average 1m deep) 1000 £23,330.00 170
Precast concrete drainage channels (305 x 305 mm 
- heavy duty) 

1000 £39,710.00 100

Sub base in carriageway, hardshoulder and 
hardstrip (Granular material DTp specified type 1), 
100mm deep 

400 £8,516.00 16

Road base (Flexible pavement) Dense Bitumen 
Macadam to DTp Clause 903 (100mm deep) 

4000 £19,480.00 80

Surfacing (wearing course) Dense Bitumen 
Macadam to DTp Clause 912 (30mm deep) 

4000 £15,960.00 40

TOTAL £356,996.00 409
Total (per m) £357.00 0.41
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Table H2: Traffic Management Costs During Installation 

* Traffic Management costs are calculated in the same way for costs during repairs and removal. 
* Prices do not include for any traffic management during the erection of the temporary barriers. 
* Prices quoted are for an easily accessible site.    
* It is assumed that once installed, the barriers will not need to be moved until removal. 
* It is also assumed that the offside lane of both carriageways will be closed to traffic. 

Price List (from Class One Traffic Management - no prices available from Spon's Price Book) 

Temporary Vertical Concrete Barrier (TVCB): 
Installation: £40.00 per m 
Hire £0.45 per m per 24 hour period 
Removal £40.00 per m 

VarioGuard: 
Installation: £56.66 per m 
Hire £0.40 per m per 24 hour period 
Removal £56.66 per m 

Cones and signage: 
Hire £64.00 per 24 hour period   

Table H2(a): WIRE ROPE SAFETY FENCE 
Cost to provide traffic management during the installation of a wire rope system: 

1000 m long, taking 
152.29 hours for installation 

Note, in addition to the work zone, 39m of temporary safety barrier is required before the work zone and 21m 
extend at least beyond the end of the work zone: IAN24 - 'Use of Temporary Barriers at Road Works' [13] 

TVCB: Number of Units Financial Cost 
Installation 2120 £84,800.00
Hire 13452 £6,053.53
Removal 2120 £84,800.00

Cones and signage 12.69 £812.21
TOTAL  £176,465.74

Table H2(b): TENSIONED CORRUGATED BEAM (TCB) 
Cost to provide traffic management during the installation of a TCB system: 

1000 m long taking 
142.18 hours for installation 

Note, in addition to the work zone, 39m of temporary safety barrier is required before the work zone and 21m 
extend at least beyond the end of the work zone: IAN24 - 'Use of Temporary Barriers at Road Works' [13] 

TVCB: Number of Units Financial Cost 
Installation 2120 £84,800.00
Hire 12720 £5,724.00
Removal 2120 £84,800.00

Cones and signage 12.00 £768.00
TOTAL £176,092.00
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Table H2: Traffic Management Costs During Installation Contd. 

Table H2(c): OPEN BOX BEAM (OBB) 
Cost to provide traffic management during the installation of a OBB system: 

1000 m long taking 
248.58 hours for installation 

Note, in addition to the work zone, 39m of temporary safety barrier is required before the work zone and 21m 
extend at least beyond the end of the work zone: IAN24 - 'Use of Temporary Barriers at Road Works' [13] 

TVCB: Number of Units Financial Cost 
Installation 2120 £84,800.00
Hire 23320 £10,494.00
Removal 2120 £84,800.00

Cones and signage 22.00 £1,408.00
TOTAL £181,502.00

Table H2(d): VERTICAL CONCRETE BARRIER (VCB) - Precast 
Cost to provide traffic management during the installation of a Precast VCB system: 

1000 m long taking 
459.96 hours for installation 

Note, in addition to the work zone, 39m of temporary safety barrier is required before the work zone and 21m 
extend at least beyond the end of the work zone: IAN24 - 'Use of Temporary Barriers at Road Works' [13] 

TVCB: Number of Units Financial Cost 
Installation 2120 £84,800.00
Hire 42400 £19,080.00
Removal 2120 £84,800.00

Cones and signage 40.00 £2,560.00
TOTAL £191,240.00

Table H2(e): VERTICAL CONCRETE BARRIER (VCB) - Slipformed 
Cost to provide traffic management during the installation of a Slipformed VCB system: 

1000 m long taking 
408 hours for installation 

Note, in addition to the work zone, 39m of temporary safety barrier is required before the work zone and 21m 
extend at least beyond the end of the work zone: IAN24 - 'Use of Temporary Barriers at Road Works' [13] 

TVCB: Number of Units Financial Cost 
Installation 2120 £84,800.00
Hire 38160 £17,172.00
Removal 2120 £84,800.00

Cones and signage 36.00 £2,304.00
TOTAL £189,076.00

Table H2(f): HIGHER VERTICAL CONCRETE BARRIER (HVCB) - Slipformed 
Cost to provide traffic management during the installation of a Slipformed HVCB system: 

1000 m long taking 
409 hours for installation 

Note, in addition to the work zone, 39m of temporary safety barrier is required before the work zone and 21m 
extend at least beyond the end of the work zone: IAN24 - 'Use of Temporary Barriers at Road Works' [13] 

TVCB: Number of Units Financial Cost 
Installation 2120 £84,800.00
Hire 38160 £17,172.00
Removal 2120 £84,800.00

Cones and signage 36.00 £2,304.00
TOTAL £189,076.00
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Table H3: Safety Barrier Removal Costs 

Price List (from Spon's Price Book 2002 [1], unless otherwise stated): 

Take down and remove off site - safety 
fencing on steel posts 

£12.46 and 0.17 hours per metre 

For concrete systems, the removal costs are estimated as no actual costs could be obtained.  
Estimations are based on the time required to install the barriers, as this will give some 
indication of the time required to manoeuvre the barriers. 

Table H3(a): WIRE ROPE SAFETY FENCE 
Cost to remove a wire rope safety fence 

1000 m long 
Economic Cost Time required (hrs) 

Take down and remove off site £12,460.00 170 
Associated Traffic Management £177,264.17 

Table H3(b): TENSIONED CORRUGATED BEAM (TCB) 
Cost to remove a TCB system  

1000 m long 
Economic Cost Time required (hrs) 

Take down and remove off site £12,460.00 170 
Associated Traffic Management £177,264.17 

Table H3 (c): OPEN BOX BEAM (OBB) 
Cost to remove an OBB system  

1000 m long 
Economic Cost Time required (hrs) 

Take down and remove off site £12,460.00 170 
Associated Traffic Management £177,264.17 

Table H3(d): PRECAST VERTICAL CONCRETE BARRIER 
Cost to remove a precast VCB system 

1000 m long 
Take down and remove off site £75.00 and 0.1 hours per metre 

Economic Cost Time required (hrs) 
Take down and remove off site £75,000.00 100 
Associated Traffic Management £174,108.33 

Table H3(e): SLIPFORMED VERTICAL CONCRETE BARRIER 
Cost to remove a slipformed VCB system 

1000 m long 
Take down and remove off site £80.00 and 0.15 hours per metre 

Economic Cost Time required (hrs) 
Take down and remove off site £80,000.00 150 
Associated Traffic Management £176,362.50 

Table H3(f): SLIPFORMED HIGHER VERTICAL CONCRETE BARRIER 
Cost to remove a slipformed HVCB system 

1000 m long 
Take down and remove off site £85.00 and 0.17 hours per metre 

Economic Cost Time required (hrs) 
Take down and remove off site £85,000.00 170 
Associated Traffic Management £177,264.17 
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Table H5: Whole Life Cost Assessment of Safety Fences and Barriers 
 

Within the WLC assessments for 1000m of safety fence or barrier, the following factors 
apply: 
 
• Detailed inspection frequency is as required by BS7669:3:1994 [11] 
• Additional costs may be incurred due to the presence of services below carriageway 

level. 
• Additional costs may also be incurred if installation is on a curved section of road. 
• Exterior Paintworking schedule in accordance with BD 36/92 [15] 
• Average Accident Cost (See Table 6, Column 9): £115,366 for normal containment 

safety fences and barriers, £54,457 for higher vertical concrete barrier (HVCB) 
• Base Flow of Traffic: 60,000 
• Percentage of HGVs using the road: 8% (based on DTLR traffic data for major roads) 
 

PLEASE NOTE THAT ONLY THE WORKSHEETS FOR TEN ACCIDENTS OCCURING 
DURING THE WHOLE LIFE OF THE SAFETY FENCE OR BARRIER ARE SHOWN FOR 
CLARITY.   
CALCULATIONS FOR FIVE ACCIDENTS WERE CALCULATED IN EXACTLY THE SAME 
WAY. 
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Table H5(a): Wire Rope Safety Fence 
 

Material Costs Traffic Management QUADRO  
Financial (£s) Time (hrs) Financial (£s)   

Installation £28,284.85 152.29 £176,465.74 See Table  
Repair (HGV) £400.18 0.85 £16,135.75 See Table  

Base Length: 1000 m Removal £12,460.00 170.00 £177,264.17 See Table  
Base Flow: 60,000 %age HGV: 8

Intervention 
Year Description of Works Additional Cost 

of Works 

No. Of 
damaging 
Impacts 
(HGVs) 

Cost of Repair Accident 
Costs Traffic Flow Quadro Cost 

(per hour) 

Removal Cost 
or Exterior 

Painting 
Undiscounted Cost  Present Value 

0 Installation Costs £ 227,659.65 1 £ 16,663.79  £115,366 60000 £150  £ 359,689.44 £ 359,689.44 
1 0 £ - £0 60960 £153  £ - £ -
2 0 £ - £0 61935 £155  £ - £ -
3 0 £ - £0 62926 £158  £ - £ -
4 0 £ - £0 63933 £160  £ - £ -
5 Inspection and retensioning £ 750.00 1 £ 16,674.35  £115,366 64956 £163  £ 132,790.35 £ 90,374.88 
6 0 £ - £0 65995 £165  £ - £ -
7 0 £ - £0 67051 £168  £ - £ -
8 0 £ - £0 68124 £171  £ - £ -
9 0 £ - £0 69214 £174  £ - £ -
10 Inspection and retensioning £ 750.00 1 £ 16,685.79  £115,366 70322 £176  £ 132,801.79 £ 61,512.92 
11 0 £ - £0 71447 £179  £ - £ -
12 Inspection and retensioning £ 750.00 0 £ - £0 72590 £182  £ 750.00 £ 297.84 
13 0 £ - £0 73751 £185  £ - £ -
14 Inspection and retensioning £ 750.00 0 £ - £0 74931 £188  £ 750.00 £ 255.35 
15 Exterior paintworking 1 £ 16,698.17  £115,366 76130 £191 £453.56 £ 132,517.72 £ 41,775.11 
16 Inspection and retensioning £ 750.00 0 £ - £0 77348 £194  £ 750.00 £ 218.92 
17 0 £ - £0 78586 £197  £ - £ -
18 Inspection and retensioning £ 750.00 0 £ - £0 79843 £200  £ 750.00 £ 187.69 
19 0 £ - £0 81121 £203  £ - £ -
20 Inspection and retensioning £ 750.00 1 £ 16,711.57  £115,366 82419 £207  £ 132,827.57 £ 28,497.92 
21 0 £ - £0 83737 £210  £ - £ -
22 Inspection and retensioning £ 750.00 0 £ - £0 85077 £213  £ 750.00 £ 137.96 
23 0 £ - £0 86438 £217  £ - £ -
24 Inspection and retensioning £ 750.00 0 £ - £0 87821 £220 £227,155.37 £ 227,905.37 £ 35,940.53 
25 Installation Costs £ 238,818.85 1 £ 16,726.08  £115,366 89227 £224  £ 370,910.93 £ 54,159.64 
26 0 £ - £0 90654 £227  £ - £ -
27   0 £ - £0 92105 £231  £ - £ -
28 0 £ - £0 93578 £235  £ - £ -
29 0 £ - £0 95076 £238  £ - £ -
30 Inspection and retensioning £ 750.00 1 £ 16,741.78  £115,366 96597 £242  £ 132,857.78 £ 13,203.05 
31 0 £ - £0 98142 £246  £ - £ -
32 0 £ - £0 99713 £250  £ - £ -
33 0 £ - £0 101308 £254  £ - £ -
34 0 £ - £0 102929 £258  £ - £ -
35 Inspection and retensioning £ 750.00 1 £ 16,758.79  £115,366 104576 £262  £ 132,874.79 £ 8,986.93 
36 0 £ - £0 106249 £266  £ - £ -
37 Inspection and retensioning £ 750.00 0 £ - £0 107949 £271  £ 750.00 £ 43.49 
38 0 £ - £0 109676 £275  £ - £ -
39 Inspection and retensioning £ 750.00 0 £ - £0 111431 £279  £ 750.00 £ 37.29 
40 Exterior Paintworking 1 £ 16,777.20  £115,366 113214 £284 £453.56 £ 132,596.75 £ 6,103.55 
41 Inspection and retensioning £ 750.00 0 £ - £0 115025 £288  £ 750.00 £ 31.97 
42 0 £ - £0 116866 £293  £ - £ -
43 Inspection and retensioning £ 750.00 0 £ - £0 118736 £298  £ 750.00 £ 27.41 
44 0 £ - £0 120635 £302  £ - £ -
45 Inspection and retensioning £ 750.00 1 £ 16,797.13  £115,366 122565 £307  £ 132,913.13 £ 4,163.89 
46 0 £ - £0 124527 £312  £ - £ -
47 Inspection and retensioning £ 750.00 0 £ - £0 126519 £317  £ 750.00 £ 20.14 
48 0 £ - £0 128543 £322  £ - £ -
49 Inspection and retensioning £ 750.00 0 £ - £0 130600 £327  £ 750.00 £ 17.27 
50 0 £ - £0 132690 £333 £246,279.06 £ 246,279.06 £ 5,250.97 

£ 2,275,214.70 £710,934.13 



TRL Published Project Report: PPR 280 

Page 72 of 79 

Table H5(b): Double Sided Tensioned Corrugated Beam Safety Fence (TCB) 
 

Material Costs Traffic Management QUADRO 
Financial (£s) Time (hrs) Financial (£s)   

Installation £49,224.54 142.18 £176,092.00 See Table 
Repair (HGV) £1,322.36 3.72 £14,067.77 See Table 

Base Length: 1000 m Removal £12,460.00 170.00 £177,264.17 See Table 
Base Flow: 60,000 %age HGV: 8

Intervention 
Year Description of Works Additional Cost 

of Works 

No. Of 
damaging 
Impacts 
(HGVs) 

Cost of Repair Accident 
Costs Traffic Flow Quadro Cost 

(per hour) 

Removal Cost 
or Exterior 

Painting 
Undiscounted Cost  Present Value 

0 New Construction £ 246,704.75 1 £ 15,949.73  £115,366 60000 £150  £ 378,020.48  £ 378,020.48 
1 0 £ - £0 60960 £153  £ - £ -
2 0 £ - £0 61935 £155  £ - £ -
3 0 £ - £0 62926 £158  £ - £ -
4 0 £ - £0 63933 £160  £ - £ -
5 Inspection & retensioning £ 750.00 1 £ 15,995.95  £115,366 64956 £163  £ 132,111.95  £ 89,913.18 
6 0 £ - £0 65995 £165  £ - £ -
7 0 £ - £0 67051 £168  £ - £ -
8 0 £ - £0 68124 £171  £ - £ -
9 0 £ - £0 69214 £174  £ - £ -

10 Inspection & retensioning £ 750.00 1 £ 16,046.00  £115,366 70322 £176  £ 132,162.00  £ 61,216.58 
11 0 £ - £0 71447 £179  £ - £ -
12 Inspection & retensioning £ 750.00 0 £ - £0 72590 £182  £ 750.00  £ 297.84 
13 0 £ - £0 73751 £185  £ - £ -
14 Inspection & retensioning £ 750.00 0 £ - £0 74931 £188  £ 750.00  £ 255.35 
15 Exterior Paintworking 1 £ 16,100.17  £115,366 76130 £191 £3,384.85 £ 134,851.02  £ 42,510.67 
16 Inspection & retensioning £ 750.00 0 £ - £0 77348 £194  £ 750.00  £ 218.92 
17 0 £ - £0 78586 £197  £ - £ -
18 Inspection & retensioning £ 750.00 0 £ - £0 79843 £200  £ 750.00  £ 187.69 
19 0 £ - £0 81121 £203  £ - £ -
20 Inspection & retensioning £ 750.00 1 £ 16,158.82  £115,366 82419 £207  £ 132,274.82  £ 28,379.33 
21 0 £ - £0 83737 £210  £ - £ -
22 Inspection & retensioning £ 750.00 0 £ - £0 85077 £213  £ 750.00  £ 137.96 
23 0 £ - £0 86438 £217  £ - £ -
24 Inspection & retensioning £ 750.00 0 £ - £0 87821 £220 £227,155.37 £ 227,905.37  £ 35,940.53 
25 New Construction £ 257,123.13 1 £ 16,222.32  £115,366 89227 £224  £ 388,711.45  £ 56,758.83 
26 0 £ - £0 90654 £227  £ - £ -
27 0 £ - £0 92105 £231  £ - £ -
28 0 £ - £0 93578 £235  £ - £ -
29 0 £ - £0 95076 £238  £ - £ -
30 Inspection & retensioning £ 750.00 1 £ 16,291.06  £115,366 96597 £242  £ 132,407.06  £ 13,158.26 
31 0 £ - £0 98142 £246  £ - £ -
32 0 £ - £0 99713 £250  £ - £ -
33 0 £ - £0 101308 £254  £ - £ -
34 0 £ - £0 102929 £258  £ - £ -
35 Inspection & retensioning £ 750.00 1 £ 16,365.47  £115,366 104576 £262  £ 132,481.47  £ 8,960.32 
36 0 £ - £0 106249 £266  £ - £ -
37 Inspection & retensioning £ 750.00 0 £ - £0 107949 £271  £ 750.00  £ 43.49 
38 0 £ - £0 109676 £275  £ - £ -
39 Inspection & retensioning £ 750.00 0 £ - £0 111431 £279  £ 750.00  £ 37.29 
40 Exterior Paintworking 1 £ 16,446.04  £115,366 113214 £284 £3,384.85 £ 135,196.89  £ 6,223.24 
41 Inspection & retensioning £ 750.00 0 £ - £0 115025 £288  £ 750.00  £ 31.97 
42 0 £ - £0 116866 £293  £ - £ -
43 Inspection & retensioning £ 750.00 0 £ - £0 118736 £298  £ 750.00  £ 27.41 
44 0 £ - £0 120635 £302  £ - £ -
45 Inspection & retensioning £ 750.00 1 £ 16,533.26  £115,366 122565 £307  £ 132,649.26  £ 4,155.62 
46 0 £ - £0 124527 £312  £ - £ -
47 Inspection & retensioning £ 750.00 0 £ - £0 126519 £317  £ 750.00  £ 20.14 
48 0 £ - £0 128543 £322  £ - £ -
49 Inspection & retensioning £ 750.00 0 £ - £0 130600 £327  £ 750.00  £ 17.27 
50 0 £ - £0 132690 £333 £246,279.06 £ 246,279.06  £ 5,250.97 

£ 2,313,300.82 £731,763.29 



TRL Published Project Report: PPR 280 

Page 73 of 79 

Table H5(c): Double Sided Open Box Beam Safety Fence (OBB) 
 

Material Costs Traffic Management QUADRO 
Financial (£s) Time (hrs) Financial (£s)   

Installation £85,225.54 248.58 £181,502.00 See Table 
Repair (HGV) £1,563.15 4.45 £13,477.75 See Table 

Base Length: 1000 m Removal £12,460.00 170.00 £177,264.17 See Table 
Base Flow: 60,000 % HGV: 8

Intervention 
Year Description of Works Additional Cost 

of Works 

No.  Of 
damaging 
Impacts 
(HGVs) 

Cost of Repair Accident 
Costs Traffic Flow Quadro Cost 

(per hour) 

Removal Cost 
or Exterior 

Painting 
Undiscounted Cost  Present Value 

0 New Construction £ 304,121.55 1 £ 15,710.32  £115,366 60000 £150  £ 435,197.87   £ 435,197.87 
1 0 £ - £0 60960 £153  £ - £ -
2 0 £ - £0 61935 £155  £ - £ -
3 0 £ - £0 62926 £158  £ - £ -
4 0 £ - £0 63933 £160  £ - £ -
5 Inspection £ 500.00 1 £ 15,765.61  £115,366 64956 £163  £ 131,631.61   £ 89,586.26 
6 0 £ - £0 65995 £165  £ - £ -
7 0 £ - £0 67051 £168  £ - £ -
8 0 £ - £0 68124 £171  £ - £ -
9 0 £ - £0 69214 £174  £ - £ -

10 Inspection £ 500.00 1 £ 15,825.47  £115,366 70322 £176  £ 131,691.47   £ 60,998.63 
11 0 £ - £0 71447 £179  £ - £ -
12 Inspection £ 500.00 0 £ - £0 72590 £182  £ 500.00   £ 198.56 
13 0 £ - £0 73751 £185  £ - £ -
14 Inspection £ 500.00 0 £ - £0 74931 £188  £ 500.00   £ 170.23 
15 Exterior Paintworking 1 £ 15,890.28  £115,366 76130 £191 £2,408.00 £ 133,664.28   £ 42,136.56 
16 Inspection £ 500.00 0 £ - £0 77348 £194  £ 500.00   £ 145.95 
17 0 £ - £0 78586 £197  £ - £ -
18 Inspection £ 500.00 0 £ - £0 79843 £200  £ 500.00   £ 125.12 
19 0 £ - £0 81121 £203  £ - £ -
20 Inspection £ 500.00 1 £ 15,960.44  £115,366 82419 £207  £ 131,826.44   £ 28,283.13 
21 0 £ - £0 83737 £210  £ - £ -
22 Inspection 0 £ - £0 85077 £213  £ - £ -
23 0 £ - £0 86438 £217  £ - £ -
24 Inspection 0 £ - £0 87821 £220 £227,155.37 £ 227,155.37   £ 35,822.25 
25 New Construction £ 322,336.50 1 £ 16,036.39  £115,366 89227 £224  £ 453,738.90   £ 66,254.00 
26 0 £ - £0 90654 £227  £ - £ -
27 0 £ - £0 92105 £231  £ - £ -
28 0 £ - £0 93578 £235  £ - £ -
29 0 £ - £0 95076 £238  £ - £ -
30 Inspection £ 500.00 1 £ 16,118.62  £115,366 96597 £242  £ 131,984.62   £ 13,116.28 
31 0 £ - £0 98142 £246  £ - £ -
32 0 £ - £0 99713 £250  £ - £ -
33 0 £ - £0 101308 £254  £ - £ -
34 0 £ - £0 102929 £258  £ - £ -
35 Inspection £ 500.00 1 £ 16,207.65  £115,366 104576 £262  £ 132,073.65   £ 8,932.74 
36 0 £ - £0 106249 £266  £ - £ -
37 Inspection £ 500.00 0 £ - £0 107949 £271  £ 500.00   £ 28.99 
38 0 £ - £0 109676 £275  £ - £ -
39 Inspection £ 500.00 0 £ - £0 111431 £279  £ 500.00   £ 24.86 
40 Exterior Paintworking 1 £ 16,304.02  £115,366 113214 £284 £2,408.00 £ 134,078.02   £ 6,171.74 
41 Inspection £ 500.00 0 £ - £0 115025 £288  £ 500.00   £ 21.31 
42 0 £ - £0 116866 £293  £ - £ -
43 Inspection £ 500.00 0 £ - £0 118736 £298  £ 500.00   £ 18.27 
44 0 £ - £0 120635 £302  £ - £ -
45 Inspection £ 500.00 1 £ 16,408.35  £115,366 122565 £307  £ 132,274.35   £ 4,143.88 
46 0 £ - £0 124527 £312  £ - £ -
47 Inspection £ 500.00 0 £ - £0 126519 £317  £ 500.00   £ 13.43 
48 0 £ - £0 128543 £322  £ - £ -
49 Inspection £ 500.00 0 £ - £0 130600 £327  £ 500.00   £ 11.51 
50 0 £ - £0 132690 £333 £246,279.06 £ 246,279.06   £ 5,250.97 

£ 2,426,595.65 £796,652.54 



TRL Published Project Report: PPR 280 

Page 74 of 79 

Table H5(d): Precast Vertical Concrete Barrier (VCB) 
 

Material Costs Traffic Management QUADRO 
Financial (£s) Time (hrs) Financial (£s)   

Installation £151,808.49 459.96 £191,240.00 See Table 
Repair (HGV) £2,500.00 0.64 £11,525.14 See Table 

Base Length: 1000 m Removal £75,000.00 100.00 £174,108.33 See Table 
Base Flow: 60,000 % HGV: 8

Intervention 
Year Description of Works Additional Cost 

of Works 

No.  Of 
damaging 
Impacts 
(HGVs) 

Cost of Repair Accident 
Costs Traffic Flow Quadro Cost 

(per hour) 

Removal Cost 
or Exterior 

Painting 
Undiscounted Cost  Present Value 

0 New Construction £ 412,042.49 1 £ 14,121.14  £115,366 60000 £150  £ 541,529.63   £ 541,529.63 
1 0 £ - £0 60960 £153  £ - £ -
2 0 £ - £0 61935 £155  £ - £ -
3 0 £ - £0 62926 £158  £ - £ -
4 0 £ - £0 63933 £160  £ - £ -
5 Inspection £ 500.00 0 £ - £115,366 64956 £163  £ 115,866.00   £ 78,856.45 
6 0 £ - £0 65995 £165  £ - £ -
7 0 £ - £0 67051 £168  £ - £ -
8 0 £ - £0 68124 £171  £ - £ -
9 1 £ 14,136.20  £0 69214 £174  £ 14,136.20   £ 7,071.62 

10 Inspection £ 500.00 0 £ - £115,366 70322 £176  £ 115,866.00   £ 53,668.38 
11 0 £ - £0 71447 £179  £ - £ -
12 0 £ - £0 72590 £182  £ - £ -
13 0 £ - £0 73751 £185  £ - £ -
14 0 £ - £0 74931 £188  £ - £ -
15 Inspection £ 500.00 0 £ - £115,366 76130 £191  £ 115,866.00   £ 36,525.80 
16 0 £ - £0 77348 £194  £ - £ -
17 Inspection £ 500.00 0 £ - £0 78586 £197  £ 500.00   £ 135.13 
18 1 £ 14,153.26  £0 79843 £200  £ 14,153.26   £ 3,541.84 
19 Inspection £ 500.00 0 £ - £0 81121 £203  £ 500.00   £ 115.86 
20 Exterior Paintworking 0 £ - £115,366 82419 £207 £3,160.40 £ 118,526.40   £ 25,429.63 
21 Inspection £ 500.00 0 £ - £0 83737 £210  £ 500.00   £ 99.33 
22 0 £ - £0 85077 £213  £ - £ -
23 Inspection £ 500.00 0 £ - £0 86438 £217  £ 500.00   £ 85.16 
24 0 £ - £0 87821 £220  £ - £ -
25 Inspection £ 500.00 0 £ - £115,366 89227 £224  £ 115,866.00   £ 16,918.51 
26 0 £ - £0 90654 £227  £ - £ -
27 Inspection £ 500.00 1 £ 14,172.93  £0 92105 £231  £ 14,672.93   £ 1,836.86 
28 0 £ - £0 93578 £235  £ - £ -
29 Inspection £ 500.00 0 £ - £0 95076 £238  £ 500.00   £ 53.66 
30 0 £ - £115,366 96597 £242  £ 115,366.00   £ 11,464.77 
31 Inspection £ 500.00 0 £ - £0 98142 £246  £ 500.00   £ 46.01 
32 0 £ - £0 99713 £250  £ - £ -
33 Inspection £ 500.00 0 £ - £0 101308 £254  £ 500.00   £ 39.44 
34 0 £ - £0 102929 £258  £ - £ -
35 Inspection £ 500.00 0 £ - £115,366 104576 £262  £ 115,866.00   £ 7,836.54 
36 1 £ 14,195.63  £750 106249 £266  £ 14,945.63   £ 935.96 
37 Inspection £ 500.00 0 £ - £0 107949 £271  £ 500.00   £ 28.99 
38 0 £ - £0 109676 £275  £ - £ -
39 Inspection £ 500.00 0 £ - £0 111431 £279  £ 500.00   £ 24.86 
40 Exterior Paintworking 0 £ - £115,366 113214 £284 £3,160.40 £ 118,526.40   £ 5,455.88 
41 Inspection £ 500.00 0 £ - £0 115025 £288  £ 500.00   £ 21.31 
42 0 £ - £0 116866 £293  £ - £ -
43 Inspection £ 500.00 0 £ - £0 118736 £298  £ 500.00   £ 18.27 
44 0 £ - £0 120635 £302  £ - £ -
45 Inspection £ 500.00 1 £ 14,221.81  £115,366 122565 £307  £ 130,087.81   £ 4,075.38 
46 0 £ - £0 124527 £312  £ - £ -
47 Inspection £ 500.00 0 £ - £0 126519 £317  £ 500.00   £ 13.43 
48 0 £ - £0 128543 £322  £ - £ -
49 Inspection £ 500.00 0 £ - £0 130600 £327  £ 500.00   £ 11.51 
50 0 £ - £0 132690 £333 £282,375.92 £ 282,375.92   £ 6,020.60 

£ 1,950,150.18  £801,860.81  



TRL Published Project Report: PPR 280 

Page 75 of 79 

Table H5(e): Slipformed Vertical Concrete Barrier (VCB) 
 

Material Costs Traffic Management QUADRO  
Financial (£s) Time (hrs) Financial (£s)   

Installation £151,996.00 408.00 £189,076.00 See Table 
Repair (HGV) £675.00 0.03 £12,000.24 See Table 

Base Length: 1000 m Removal £80,000.00 150.00 £176,362.50 See Table 
Base Flow: 60,000 % HGV: 8

Intervention 
Year Description of Works Additional Cost 

of Works 

No.  Of 
damaging 
Impacts 
(HGVs) 

Cost of Repair Accident 
Costs Traffic Flow Quadro Cost 

(per hour) 

Removal Cost 
or Exterior 

Painting 
Undiscounted Cost  Present Value 

0 New Construction £ 402,272.00 1 £ 12,679.74  £115,366 60000 £150  £ 530,317.74   £ 530,317.74 
1 0 £ - £0 60960 £153  £ - £ -
2 0 £ - £0 61935 £155  £ - £ -
3 0 £ - £0 62926 £158  £ - £ -
4 0 £ - £0 63933 £160  £ - £ -
5 Inspection £ 500.00 0 £ - £115,366 64956 £163  £ 115,866.00   £ 78,856.45 
6 0 £ - £0 65995 £165  £ - £ -
7 0 £ - £0 67051 £168  £ - £ -
8 0 £ - £0 68124 £171  £ - £ -
9 1 £ 12,680.45  £0 69214 £174  £ 12,680.45   £ 6,343.38 

10 Inspection £ 500.00 0 £ - £115,366 70322 £176  £ 115,866.00   £ 53,668.38 
11 0 £ - £0 71447 £179  £ - £ -
12 0 £ - £0 72590 £182  £ - £ -
13 0 £ - £0 73751 £185  £ - £ -
14 0 £ - £0 74931 £188  £ - £ -
15 Inspection £ 500.00 0 £ - £115,366 76130 £191  £ 115,866.00   £ 36,525.80 
16 0 £ - £0 77348 £194  £ - £ -
17 Inspection £ 500.00 0 £ - £0 78586 £197  £ 500.00   £ 135.13 
18 1 £ 12,681.25  £0 79843 £200  £ 12,681.25   £ 3,173.47 
19 Inspection £ 500.00 0 £ - £0 81121 £203  £ 500.00   £ 115.86 
20 Exterior Paintworking 0 £ - £115,366 82419 £207 £3,182.68 £ 118,548.68   £ 25,434.41 
21 Inspection £ 500.00 0 £ - £0 83737 £210  £ 500.00   £ 99.33 
22 0 £ - £0 85077 £213  £ - £ -
23 Inspection £ 500.00 0 £ - £0 86438 £217  £ 500.00   £ 85.16 
24 0 £ - £0 87821 £220  £ - £ -
25 Inspection £ 500.00 0 £ - £115,366 89227 £224  £ 115,866.00   £ 16,918.51 
26 0 £ - £0 90654 £227  £ - £ -
27 Inspection £ 500.00 1 £ 12,682.17  £0 92105 £231  £ 13,182.17   £ 1,650.23 
28 0 £ - £0 93578 £235  £ - £ -
29 Inspection £ 500.00 0 £ - £0 95076 £238  £ 500.00   £ 53.66 
30 0 £ - £115,366 96597 £242  £ 115,366.00   £ 11,464.77 
31 Inspection £ 500.00 0 £ - £0 98142 £246  £ 500.00   £ 46.01 
32 0 £ - £0 99713 £250  £ - £ -
33 Inspection £ 500.00 0 £ - £0 101308 £254  £ 500.00   £ 39.44 
34 0 £ - £0 102929 £258  £ - £ -
35 Inspection £ 500.00 0 £ - £115,366 104576 £262  £ 115,866.00   £ 7,836.54 
36 1 £ 12,683.24  £0 106249 £266  £ 12,683.24   £ 794.28 
37 Inspection £ 500.00 0 £ - £0 107949 £271  £ 500.00   £ 28.99 
38 0 £ - £0 109676 £275  £ - £ -
39 Inspection £ 500.00 0 £ - £0 111431 £279  £ 500.00   £ 24.86 
40 Exterior Paintworking 0 £ - £115,366 113214 £284 £3,182.68 £ 118,548.68   £ 5,456.91 
41 Inspection £ 500.00 0 £ - £0 115025 £288  £ 500.00   £ 21.31 
42 0 £ - £0 116866 £293  £ - £ -
43 Inspection £ 500.00 0 £ - £0 118736 £298  £ 500.00   £ 18.27 
44 0 £ - £0 120635 £302  £ - £ -
45 Inspection £ 500.00 1 £ 12,684.46  £115,366 122565 £307  £ 128,550.46   £ 4,027.21 
46 0 £ - £0 124527 £312  £ - £ -
47 Inspection £ 500.00 0 £ - £0 126519 £317  £ 500.00   £ 13.43 
48 0 £ - £0 128543 £322  £ - £ -
49 Inspection £ 500.00 0 £ - £0 130600 £327  £ 500.00   £ 11.51 
50 0 £ - £0 132690 £333 £306,263.88 £ 306,263.88   £ 6,529.92 

£ 1,954,652.56 £789,690.97 



TRL Published Project Report: PPR 280 

Page 76 of 79 

Table H5(f): Slipformed Higher Vertical Concrete Barrier (HVCB) 
 

Material Costs Traffic Management QUADRO 
Financial (£s) Time (hrs) Financial (£s)   

Installation £356,996.00 409.00 £189,076.00 See Table 
Repair (HGV) £3,750.00 0.05 £12,000.37 See Table 

Base Length: 1000 m Removal £85,000.00 170.00 £177,264.17 See Table 
Base Flow: 60,000 % HGV: 8

Intervention 
Year Description of Works Additional Cost 

of Works 

No.  Of 
damaging 
Impacts 
(HGVs) 

Cost of Repair Accident 
Costs Traffic Flow Quadro Cost 

(per hour) 

Removal Cost 
or Exterior 

Painting 
Undiscounted Cost  Present Value 

0 New Construction £ 607,422.00 1 £ 15,757.12  £54,457 60000 £150  £ 677,636.12  £ 677,636.12 
1 0 £ - £0 60960 £153  £ - £ -
2 0 £ - £0 61935 £155  £ - £ -
3 0 £ - £0 62926 £158  £ - £ -
4 0 £ - £0 63933 £160  £ - £ -
5 Inspection £ 500.00 0 £ - £54,457 64956 £163  £ 54,957.00  £ 37,402.81 
6 0 £ - £0 65995 £165  £ - £ -
7 0 £ - £0 67051 £168  £ - £ -
8 0 £ - £0 68124 £171  £ - £ -
9 0 £ - £0 69214 £174  £ - £ -

10 Inspection £ 500.00 0 £ - £54,457 70322 £176  £ 54,957.00  £ 25,455.72 
11 0 £ - £0 71447 £179  £ - £ -
12 0 £ - £0 72590 £182  £ - £ -
13 0 £ - £0 73751 £185  £ - £ -
14 0 £ - £0 74931 £188  £ - £ -
15 Inspection £ 500.00 0 £ - £54,457 76130 £191  £ 54,957.00  £ 17,324.74 
16 0 £ - £0 77348 £194  £ - £ -
17 Inspection £ 500.00 0 £ - £0 78586 £197  £ 500.00  £ 135.13 
18 0 £ - £0 79843 £200  £ - £ -
19 Inspection £ 500.00 0 £ - £0 81121 £203  £ 500.00  £ 115.86 
20 Exterior Paintworking 0 £ - £54,457 82419 £207 £4,289.11 £ 58,746.11  £ 12,603.87 
21 Inspection £ 500.00 0 £ - £0 83737 £210 £ 500.00  £ 99.33 
22 0 £ - £0 85077 £213 £ - £ -
23 Inspection £ 500.00 0 £ - £0 86438 £217 £ 500.00  £ 85.16 
24 0 £ - £0 87821 £220 £ - £ -
25 Inspection £ 500.00 0 £ - £54,457 89227 £224 £ 54,957.00  £ 8,024.71 
26 0 £ - £0 90654 £227 £ - £ -
27 Inspection £ 500.00 0 £ - £0 92105 £231 £ 500.00  £ 62.59 
28 0 £ - £0 93578 £235 £ - £ -
29 Inspection £ 500.00 0 £ - £0 95076 £238 £ 500.00  £ 53.66 
30 0 £ - £54,457 96597 £242 £ 54,457.00  £ 5,411.79 
31 Inspection £ 500.00 0 £ - £0 98142 £246 £ 500.00  £ 46.01 
32 0 £ - £0 99713 £250 £ - £ -
33 Inspection £ 500.00 0 £ - £0 101308 £254 £ 500.00  £ 39.44 
34 0 £ - £0 102929 £258 £ - £ -
35 Inspection £ 500.00 0 £ - £54,457 104576 £262 £ 54,957.00  £ 3,716.99 
36 0 £ - £0 106249 £266 £ - £ -
37 Inspection £ 500.00 0 £ - £0 107949 £271 £ 500.00  £ 28.99 
38 0 £ - £0 109676 £275 £ - £ -
39 Inspection £ 500.00 0 £ - £0 111431 £279 £ 500.00  £ 24.86 
40 Exterior Paintworking 0 £ - £54,457 113214 £284 £4,289.11 £ 58,746.11  £ 2,704.14 
41 Inspection £ 500.00 0 £ - £0 115025 £288 £ 500.00  £ 21.31 
42 0 £ - £0 116866 £293 £ - £ -
43 Inspection £ 500.00 0 £ - £0 118736 £298 £ 500.00  £ 18.27 
44 0 £ - £0 120635 £302 £ - £ -
45 Inspection £ 500.00 0 £ - £54,457 122565 £307 £ 54,957.00  £ 1,721.69 
46 0 £ - £0 124527 £312 £ - £ -
47 Inspection £ 500.00 0 £ - £0 126519 £317 £ 500.00  £ 13.43 
48 0 £ - £0 128543 £322 £ - £ -
49 Inspection £ 500.00 0 £ - £0 130600 £327 £ 500.00  £ 11.51 
50 1 £ 15,765.34  £0 132690 £333 £318,819.06 £ 334,584.40  £ 7,133.75 

£ 1,520,911.73 £799,891.88 
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Abstract 
TRL Limited has been commissioned to examine crossover accidents involving heavy goods 
vehicles (HGVs) on major roads in Great Britain.  This report consists of two inter related parts - 
a review of HGV accidents in which the vehicle restraint in the central reserve has been 
impacted, and an examination of the whole life costs associated with metal safety fences and 
concrete safety barriers. 
The main focus of this report is the review of HGV incidents.  Two distinct types of HGV 
accident were investigated - those in which an HGV crossed the central reserve, and those in 
which an HGV struck a safety fence or barrier in the central reserve and was contained and 
redirected.  These accident statistics show that the HGV crossover accident is rare, but can result 
in a high number of casualties. 
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A review of HGV crossover accidents, and the 
relative costs of steel and concrete barriers 
(Phase II report)

TRL Limited has been commissioned to examine crossover accidents involving heavy goods vehicles 
(HGVs) on major roads in Great Britain.  This report consists of two inter related parts - a review 
of HGV accidents in which the vehicle restraint in the central reserve has been impacted, and an 
examination of the whole life costs associated with metal safety fences and concrete safety barriers.

The main focus of this report is the review of HGV incidents.  Two distinct types of HGV accident were 
investigated - those in which an HGV crossed the central reserve, and those in which an HGV struck 
a safety fence or barrier in the central reserve and was contained and redirected.  These accident 
statistics show that the HGV crossover accident is rare, but can result in a high number of casualties.
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