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Introduction 
The Road Safety Plan for West Lothian 2012 - 2015 identified the need for the development 
of policies on the use of passively safe street furniture and vehicle restraint systems on West 
Lothian Council’s road network.  

The purpose of this document is to set out where the council will provide passively safe 
street furniture and vehicle restraint systems.  In addition, it aims to provide guidance to 
designers, maintenance engineers and developers on the assessment, provision and 
specification of passively safe street furniture and vehicle restraint systems on West Lothian 
Council’s road network. 

A review of the recent guidance has led to the decision to produce a single combined policy 
and assessment procedure for passively safe street furniture and vehicle restraint systems. 
This is considered appropriate because the aim of both measures is to reduce the risk to 
vehicle occupants from roadside hazards and reducing the likely accident severity. 
Furthermore, the initial stages of the assessment for passive safety and vehicle restraint 
systems include the identification of roadside hazards. This leads to the decision whether to 
consider providing passively safe roadside structures or to protect hazards by a suitable 
vehicle restraint system.  
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West Lothian Accident Study 
To inform the development of this procedure an assessment of the recorded injury accident 
history in West Lothian was undertaken. This information is collected by Police Scotland and 
is recorded on the standard form ‘STATS19’.  

The purpose of this study was to establish:  

• the number and proportion of accidents where vehicles left the carriageway;  

• the number, type and proportion of roadside objects struck by vehicles;  

• the number of roadside structures that could be made less aggressive by providing 
passively safe roadside structures;  

• the severity of these accidents;  

• the type and proportion of locations where vehicles strike roadside structures; and  

• the proportion of accidents on roads with differing speed limits.  

The study was undertaken in order to indicate the extent of the problem in West Lothian and 
to identify a hierarchy of road environments that are considered to constitute higher risk 
where passively safe roadside structures shall be a priority or vehicle restraint systems shall 
be considered. 

The study considered reported injury accidents for the 5 year period from 01 June 2008 to 31 
May 2013. Motorways were excluded from the analysis. The key findings were: 

• Accidents involving vehicles leaving the carriageway account for one third of the total 
number of accidents on the road network (a total of 433 recorded injury accidents); 

• Two thirds of accidents where vehicles were leaving the carriageway occurred on 
roads with speed limits of 50mph and 60mph, two thirds of which resulted in fatal or 
serious injury;  

• One third of accidents where vehicles were leaving the carriageway occurred on 
roads with 30mph and 40mph speed limits, one third of which resulted in fatal or 
serious injury, and 0.5% occurred on routes with a 20mph speed limit; 

• Accidents occurring on roads with speed limits of 30mph and 40mph where objects 
were struck by vehicles leaving the carriageway that could be potentially made 
passively safe (e.g. sign poles, traffic signal poles and lighting columns) accounts for 
24.3% of this type of accident (19.4% of which resulted in fatal or serious injury). This 
equates to a total of just 7 accidents in five years; and 

• Accident rates at various junction types involving vehicles leaving the carriageway on 
roads with speed limits of 30mph and 40mph showed that roundabouts had the 
highest accident rate 0.067 Accidents per Junction per Year (AJY); automatic traffic 
signal controlled junctions 0.02 AJY; mini-roundabouts 0.013 AJY; and priority 
junctions 0.009 AJY.  

The accident study demonstrated that the greatest risk to vehicle occupants in accidents 
where vehicles leave the carriageway in West Lothian is on roads with speed limits of 50mph 
or 60mph.  Passive safety on these roads is likely to offer reasonable risk reduction potential. 

In contrast, on roads with a 20mph speed limit where vehicle speeds are likely to be very low 
and the percentage of accidents where vehicle left the carriageway is 0.5%, it is considered 
that there is little risk to vehicle occupants and little benefit to providing passively safe 
roadside structures. 
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When considering roads with speed limits of 30mph or 40mph the number, proportion, and 
severity of accidents that occurred and the accident rates at particular junction types 
demonstrates that the level of risk is generally low. Additionally, when considering these 
factors, the level of risk reduction that could be achieved from passive safety is considered 
disproportionate to the increased cost (approximately 4 times the cost) of providing passively 
safe roadside structures on roads with 30mph or 40mph speed limits. 

Therefore, it has been concluded that there is insufficient evidence to support taking a mass 
action approach to the provision of passively safe roadside structures on roads with a speed 
limit of 30mph or 40mph. 

Table 1 below summarises the results of the accident study. 

 

Speed limit Total number 
of relevant 

accidents in 5 
years (no.) 

Proportion of 
all accidents in 
West Lothian 

(%) 

Likely benefit from 
passive safety 

20mph 2 0.5 Little benefit 

30mph and 40mph 144 33.3 Little benefit 

50mph and 60mph 287 66.2 Reasonable benefit 
Table 1 – Results of accident study 
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Passively Safe Street Furniture Policy 
The policy for the use of passively safe street furniture in West Lothian has been developed 
as the result of a review of best practice guidance and informed by the local accident study 
previously described. 

The following paragraphs set out West Lothian Council’s policies on the provision of 
passively safe street furniture. 

Roads with a Speed Limit of 50mph or greater 
New street furniture provided on roads with a speed limit of 50mph or greater must be 
passively safe and provided in accordance with BS EN 12767:2007. (BSI, 2007) 

This shall include traffic sign poles, lighting columns and traffic signal poles. Careful 
consideration must be given to each location for the risk of secondary injury to other road 
users from falling support structures. This should be considered on a site by site basis. 

Cost benefit analysis has been undertaken on the implementation of passively safe roadside 
structures on roads where the speed limit is 50mph or greater. The aim of this analysis was 
to establish the predicted financial benefit, if any, of taking this approach. This analysis 
considered the results of the accident study undertaken and the average cost of injury 
accidents that occur on the rural road network (Transport Scotland, 2013). The analysis 
showed that the estimated benefit to society of providing passively safe traffic sign supports 
is nearly five times that the cost of providing passively safe sign supports. This was also 
considered for the provision of passively safe lighting columns and showed that the predicted 
benefit to society is more than two times the cost of providing passively safe lighting 
columns. 

Maintenance 
On roads where the speed limit is 50mph or greater and routine maintenance of existing 
street furniture is being undertaken (e.g. traffic sign poles, lighting columns or traffic signal 
poles), they shall be replaced with passively safe structures in accordance with BS EN 
12767:2007 (BSI, 2007), subject to the requirements for electrical disconnection discussed 
below.   

The replacement of existing lighting columns / illuminated sign poles with passively safe 
versions will only be undertaken on a complete new installation where the maximum 
electrical disconnection time can be achieved and not on an individual replacement basis. It 
would be impractical to replace lighting columns / illuminated sign poles on an individual 
basis, as to accommodate a single passively safe lighting column / illuminated sign pole the 
electrical supply network for the entire system would have to be altered to achieve the 
required maximum electrical disconnection time. 

Roads with a Speed Limit of 30mph (without vertical traffic calming) or 40mph 
The use of passively safe roadside structures on roads with speed limits of 30mph and 
40mph has been considered in detail. On balance, the level of risk reduction that could be 
achieved when considering the accident numbers, proportions, rates and accident severity is 
considered disproportionate to the increased cost (approximately 4 times the cost) of 
providing passively safe roadside structures as a mass action on roads with 30mph and 
40mph speed limits.   

Therefore on roads with speed limits of 30mph and 40mph, the use of passively safe 
roadside structures shall be restricted to sites identified through the Councils annual Accident 
Investigation and Prevention (AIP) programme. To help identify potential high risk sites, a 
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cluster analysis study of accidents where vehicles leave the carriageway and strike roadside 
structures will be undertaken through the annual AIP programme process. This will also 
utilise maintenance records to assist in targeting the provision of passively safe street 
furniture to locations of greatest need. 

Roads with a Speed Limit of 20mph or 30mph with Vertical Traffic Calming 
At locations where vehicle speeds are likely to be very low there is little advantage to 
providing passively safe roadside structures. For this reason, roads with a speed limit of 
20mph, areas within a 20mph zone, lengths of road that have traffic vertical calming provided 
and residential areas with advisory 20’s Plenty signage, will not require street furniture that is 
passively safe. 

Specification of Passively Safe Roadside Structures 
Passively safe roadside structures must be specified in accordance with the guidance 
contained in the National Annex to BS EN 12767:2007 (BSI, 2007). This information must 
include the impact speed class, the energy absorption category and the occupancy safety 
level. Additionally, careful consideration must be given to the mounting height of traffic signs 
to minimise the risk of windscreen intrusion, post spacing and set-back. Furthermore, when 
specifying passively safe illuminated traffic signs or lighting columns, care must be taken to 
ensure an appropriate system is specified to guarantee that the maximum disconnection time 
is not exceeded on impact. Care must also be taken when specifying the material provided to 
minimise the risk of cable damage on impact. 
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Vehicle Restraint Systems Policy 
The policy for the use of vehicle restraint systems in West Lothian has been developed as 
the result of a review of best practice guidance.  

Dual Carriageway Roads with a Speed Limit of 50mph or greater 
On roads in West Lothian with a speed limit of 50mph or greater and traffic volumes that 
exceed 5000AADT, the nearside verges of dual carriageway roads must be assessed using 
the Road Restraint Risk Assessment Process RRRAP detailed in TD19/06 (DMRB, 2006). 

Central Reserves on Roads with a Speed Limit of 50mph or greater 
TD19/06 states that ‘a safety barrier must be provided on dual carriageway roads where the 
width of the central reserve measured between opposing edges of carriageway road marking 
(or kerb faces where no markings) is 10 metres or less’ (DMRB, 2006). This standard is to be 
adopted on all new roads, which meet all of the above criteria. However, because of the 
significant cost of providing long lengths of safety barrier in central reserves the level of risk 
must be assessed on existing dual carriageway roads. Lengths of existing dual carriageway 
roads with central reserves and speed limits of 50mph and above shall be assessed using 
the vehicle restraint systems assessment process contained within this policy. 

Roads with a Speed Limit of 20mph or 30mph with Vertical Traffic Calming 
At locations where vehicle speeds are likely to be very low, there is little advantage to 
providing vehicle restraint systems. For this reason, roads with a speed limit of 20mph, areas 
within a 20mph zone, lengths of road that have vertical traffic calming provided and 
residential areas with advisory 20’s Plenty signage, do not require the provision of vehicle 
restraint systems.  

An exception to the above is roads with 20mph speed limits or traffic calming provided that 
are located adjacent to roads at a lower level with a speed limit of 50mph or greater, or 
locations adjacent to a railway line. These locations shall be assessed using the vehicle 
restraint systems assessment process contained in this policy and for railways the risk 
ranking process shall be undertaken (TAL, 2003). It should also be noted that Network Rail 
must always be consulted with regards to locations adjacent to railway lines. 

All Other Roads 
All other locations should be assessed using the vehicle restraint assessment process 
contained within this policy. 

Vehicle Parapets 
Vehicle parapets shall be provided in accordance with the MCDHW Volume 1, Specification 
for Highway Works , Amendment November 2008, Series 400, Road Restraint Systems 
(Vehicle and Pedestrians), Vehicle Parapets, Clause 406 (MCDHW, 2008). 

Maintenance of Vehicle Restraint Systems 
On roads where the speed limit is 50mph or greater and routine maintenance of existing 
performance class P1 terminals (ramped ends) is being undertaken, leading P1 terminals 
located on dual carriageway roads, where feasible, shall be replaced with performance class 
P4 in accordance with TD19/06.  

On two-way roads where no central reserve is present and where maintenance of P1 
terminals is being undertaken - both the leading and the trailing terminals shall be replaced, if 
feasible, with performance class P4 terminals (DMRB, 2006). If an existing performance 

http://www.dft.gov.uk/ha/standards/dmrb/vol2/section2/td1906.pdf
http://www.dft.gov.uk/ha/standards/dmrb/vol2/section2/td1906.pdf
http://www.dft.gov.uk/ha/standards/dmrb/vol2/section2/td1906.pdf
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class P1 terminal is not replaced with a P4 terminal in the above locations as part of 
maintenance works this decision must be documented. 

If during routine maintenance inspection, evidence of vehicles leaving the carriageway is 
noted in close proximity to an existing vehicle restraint system - a further assessment shall 
be undertaken of the existing length of provision, using the vehicle restraint systems 
assessment process contained in this policy. 

At locations where existing merging performance class P1 terminals are located at merges, 
diverges or junction noses on roads with a speed limit of 50mph or greater -  a risk 
assessment should be undertaken for consideration, if feasible, to replace the merging 
performance class P1 terminals with a suitable crash cushion in accordance with the 
requirements of TD19/06. (DMRB, 2006) 

Specification of Vehicle Restraint Systems 
Vehicle restraint systems must be specified in accordance requirements of TD19/06, (DMRB, 
2006). This information must include the length required, the containment class, the impact 
severity level, the working width, and the set-back. Care must also be given to ensuring the 
required minimum length of full height barrier is provided and the appropriate choice of 
terminal is selected and that any pole or structure located within the working width is 
passively safe. 

When new or replacement vehicle restraint systems are provided the system used and 
manufacturers product details must be provided for inclusion in the asset management 
database. 

Policy for the Use of Bollards on the Road Network 
Rigid bollards can be provided as an alternative form of vehicle restraint and should be 
provided at a maximum spacing of 1.5 metres. This form of vehicle restraint will be restricted 
to low speed environments, such as residential streets with short lengths not exceeding 100 
metres within 20’s Plenty areas or 20mph zones with traffic calming measures provided. 
Rigid bollards can also be provided at locations outwith the appropriate clear zone distance 
from the nearest road (see Table 2). 

If an errant vehicle strikes a rigid bollard, there is a risk of vehicle intrusion, which can result 
in severe injury to vehicle occupants. For this reason, all new or replacement bollards 
provided as part of routine maintenance works on the road network shall be a rebound type 
bollard at all locations except at the low speed locations listed above. 

The cost of rebound bollards is approximately 25% greater than the cost of rigid bollards. 
However, this type of bollard is designed to rebound when struck by vehicles a number of 
times before requiring maintenance, meaning that the whole life cost of this type of bollard is 
significantly less. 

http://www.dft.gov.uk/ha/standards/dmrb/vol2/section2/td1906.pdf
http://www.dft.gov.uk/ha/standards/dmrb/vol2/section2/td1906.pdf
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Hazard Identification 
The process begins with the identification of hazards at a site being assessed. This can 
result in the decision to consider providing either passively safe street furniture or a vehicle 
restraint system. The process is outlined in the process chart (Appendix 1). 

Research has shown that a vehicle leaving a 40mph road at 50mph is likely to come to rest 
20 metres from the road if unhindered and that the width of roadside to be assessed on 
higher speed roads should be 30 metres (UKRLG, 2011; Lynam and Kennedy, 2005). 
Therefore, the areas of the roadside to be considered for hazard identification are as shown 
in Table 2. 

 

Speed Limit Width to be 
assessed 

40mph or less 20m 

50mph or above 30m 

 Table 2 - Clear zones 

Hazard identification shall include the location and setback of any roadside hazards that 
could potentially be passively safe (e.g. traffic sign poles, traffic signal poles, and street 
lighting columns), and the identification of any hazards that may need protecting by a 
suitable vehicle restraint system. 

Table 3 below provides examples of hazards, some of which can be made passively safe 
and others that may require protection. Please note, this list should not be considered 
exhaustive. 

The hazard identification template summary should then be completed and should include 
the decision on whether passively safe structures are to be provided or a vehicle restraint 
system assessment undertaken. This may include a cost comparison of the two options if 
necessary (Appendix 2). 
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Table 3 - Examples of hazards considered for assessment (UKRLG, 2011) 
Type Examples 

 
Comments 

R
oa

ds
id

e 
ob

st
ru

ct
io

ns
 

Retaining walls including crib walls and 
gabions which do not have a smooth 
face adjacent to the traffic extending at 
least 1.5m above the adjacent 
carriageway level 

A ‘smooth’ face may include a surface that 
includes a irregular surface finish subject to the 
maximum amplitude of the steps and 
undulations in the surface not exceeding 50mm 
when measured with respect to a plane through 
the peaks. The plane must be broadly parallel to 
the road alignment. A structure that has a 25mm 
wide chamfered construction joint on its surface 
would be regarded as smooth. Particular 
attention must be paid to wall ends and the end 
of gabion baskets. 

Rock slopes At exposed rock faces (1 in 1 or steeper). 
Strengthened cuttings At locations having strengthened or geo-textile 

reinforced cutting slopes. Exposed soil nails and 
anchors are likely to be a hazard. 

Structures Including exposed ends of bridge parapets 
abutments or wing walls. 

Trees Trees with a girth that could exceed 250mm 
measured at a height of 0.3m 

Lighting columns Unless the lighting column meets BS EN 12767 
passive requirements. 

Sign Posts Circular hollow steel posts with equal or less 
than 89mm diameter and 3.2mm nominal wall 
thickness are deemed passive safe where post 
centres are 1.5m or greater. Where post centres 
are less than 1.5m the post size must not 
exceed 76mm diameter with 3.2mm nominal 
wall thickness. Where two 76mm posts are used 
spacing must not be less than 0.3m and with 
more than 2 posts, spacing cannot be less than 
0.75m 

Control cabinets, pillars and masts No comment. 

H
az

ar
ds

 th
at

 
ro

ad
 u

se
rs

 m
ay

 
fa

ll 
of

f o
r i

nt
o 

Embankments over 3m Particularly on the outside of curves less than 
850m radius. 

Water Permanent or expected water hazard with depth 
of water 0.6m or more. Water hazards such as 
rivers, lakes and ponds can cause harm to 
vehicle occupants if entered. 

Retaining walls Where the height is greater than 1.5m. 
Culvert headwalls No comment 

H
az

ar
ds

 w
he

re
 o

th
er

s 
co

ul
d 

be
 a

ffe
ct

ed
 

Roads, railways, subway entrance On embankments where there is a road, railway 
or other feature such as a subway at or near the 
foot of the slope. 

Playgrounds and recreational areas Public meeting places where a number of 
people would be present for some time such as 
schools, hospitals, recreational, retail facilities or 
factories. 

Flammable material storage and other 
such works 

Chemical works, petroleum storage tanks or 
depots, facilities manufacturing or storing 
hazardous materials in bulk. 
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Vehicle Restraint System Risk Assessment Process 
This section provides advice to engineers undertaking a vehicle restraint system risk 
assessment. The information provided has been structured to include each step of the 
assessment process and provides general advice on undertaking each step. A report should 
be produced which details each step of the process. 

Background 
The information to be provided in this section should include the background to the initiation 
of the assessment, how the location was identified for assessment and who requested the 
assessment if applicable. 

Site Details 
A site visit must be undertaken and details of the hazards identified their location and set-
back, site photographs, road marking layouts, geometric features, junctions and any other 
features considered pertinent to the assessment. The above list is not exhaustive and site 
details recorded shall be considered on a site by site basis. 

Accident History 
A study of the accident history of a site being assessed shall be undertaken. This information 
can be made available from the Road Safety and Traffic Management team at West Lothian 
Council. The period to be considered is dependant on the particular site, as there may have 
been changes made to the road layout at a particular time prior to the assessment being 
undertaken. Generally, 5 years of recorded injury accident history is considered appropriate, 
however up to 20 years of data can be considered. Particular consideration should be given 
to accidents involving vehicles leaving the carriageway. However, consideration must also be 
given to accidents that have the potential for vehicles to leave the carriageway (e.g. 
accidents where vehicles have lost control or have skidded). 

Speed and Traffic Data 
A study of speed and volume data shall also be undertaken. This can be used to determine 
the likelihood of an errant vehicle reaching a particular hazard identified. Additionally, this 
information can be used alongside recorded injury accident data to calculate accident rates 
at a site and can be compared with local or national accident rates. 

Risk Scoring 
The risk scoring method to be used is contained within the UK Roads Liaison Group 
guidance, (UKRLG, 2011)  

This risk scoring process considers the location, layout, collision and consequential factors to 
determine a risk category to give guidance in the assessment and priority of a particular site 
being considered. There are guidance notes contained within the above document to assist 
engineers complete the risk scoring process. 

Alternative Risk Reduction Measures 
Consideration should be given to feasible alternatives to the provision of a vehicle restraint 
system. This should include whether any hazard identified could be removed or relocated, 
the hazard made less aggressive, or other feasible risk reduction measures introduced (if 
financially deliverable). 

Cost Benefit Analysis 
A cost benefit analysis exercise must be undertaken using the net present value method. 
This calculates the long term benefits and costs of providing various options and shall 

http://www.ukroadsliaisongroup.org/en/utilities/document-summary.cfm?docid=5803F825-EFC0-4858-B2A75D0DCE3382A9
http://www.ukroadsliaisongroup.org/en/utilities/document-summary.cfm?docid=5803F825-EFC0-4858-B2A75D0DCE3382A9
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consider estimated accident reduction cost benefits, construction costs and maintenance 
costs of any proposed measures.  

Hazard Risk Assessment Table 
The hazard risk assessment table is a summary which lists all the hazards identified, 
considerations relating to each hazard and a recommended course of action, (if any) for each 
identified hazard. 

Conclusion 
The conclusion should outline the proposed action that is to be taken, if any, and should 
identify the engineer carrying out the assessment and the date it was undertaken. 
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Roles and Responsibilities and Policy Review 
The Roads and Transportation Manager is responsible for producing and reviewing this 
policy.  

The designer of a proposed project is responsible for undertaking an assessment of locations 
where new passively safe roadside structures or vehicle restraint systems are being 
considered. External designers must include evidence of vehicle restraint and passive safety 
assessments undertaken as part of the road construction consent (RCC) submission. 

Area maintenance engineers are responsible for undertaking assessments on vehicle 
restraint systems during routine maintenance works in accordance with the requirements of 
this policy. 

Street lighting and traffic signal engineers are responsible for the replacement of existing 
traffic sign poles, lighting columns and traffic signal poles with passively safe structures on 
roads with speed limits of 50mph or greater as part of routine maintenance works in 
accordance with the requirements of the policy. 

Locations identified for assessment following public requests or by the councils annual 
accident investigation and prevention programme will be undertaken by the Road Safety and 
Traffic Management team and prioritised provision limited by funding constraints. 

This policy will be reviewed a minimum of once every 3 years. 
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