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Foreword

This part of BS 5489 has been prepared by Technical Committee CPL/34/8.
BS 5489:2003+A2:2008 supersedes BS 5489-1:2003+A1:2006, which is
withdrawn.

The start and finish of text introduced or altered by Amendments No. 1
and No. 2 is indicated in the text by tags and [&) &].

The revision and consolidation of BS 5489 has been carried out following the
publication of BS EN 13201, which has resulted in a need to withdraw many
clauses of the formerly separate parts of BS 5489, and to adapt many remaining
clauses to the technical requirements and terminology of the European
Standard.

This new edition of BS 5489 contains guidance and recommendations that are
intended to support BS EN 13201 and to enable designers of lighting systems to
comply with that standard. The new edition of BS 5489 consists of two parts only:

a) BS 5489-1, which gives guidance and recommendations for the lighting of
roads and public amenity areas;

b) BS 5489-2, which gives guidance and recommendations for the lighting of
tunnels.

This new edition of this part of BS 5489 has been introduced following a full
review, and introduces many technical and editorial changes to align BS 5489
with BS EN 13201.

Attention is drawn to the statutory requirements listed in Annex A.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard cannot confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, pages 1 to 1v,
pages 1 to 75 and a back cover.

The BSI copyright notice displayed in this document indicates when the
document was last issued.
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1 Scope

This part of BS 5489 gives recommendations on the general principles of road lighting, gives
recommendations on aesthetic and technical aspects, and advises on statutory provisions, operation and
maintenance.

It gives recommendations for the design of lighting for all types of highways and public thoroughfares,
including those specifically for pedestrians and cyclists, and for pedestrian subways and bridges, but it
excludes the lighting of vehicular tunnels and underpasses, which is covered in BS 5489-2.

It gives recommendations for the design of lighting for urban centres and public amenity areas.

It gives additional recommendations for lighting around aerodromes, railways, harbours and navigable
waterways, in order to minimize the possibility of the lighting interfering with these modes of transport.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

BS 5266 (all parts), Emergency lighting.

BS 6100-2 (all sections), Glossary of building and civil engineering terms — Part 2: Civil engineering.
BS 6651:1999, Code of practice for protection of structures against lightning.

BS 7430, Code of practice for earthing.

BS 7671, Requirements for electrical installations — IEE wiring regulations — Sixteenth edition.

BS 8300, Design of buildings and their approaches to meet the needs of disabled people — Code of practice.
BS EN 40 (all parts), Lighting columns.

BS EN 12464-1:2002, Light and lighting — Lighting of workplaces — Part 1: Indoor work places.

BS EN 12665, Light and lighting — Basic terms and criteria for specifying lighting requirements.

BS EN 12767, Passive safety of support structures for road equipment — Requirements and test methods.
BS EN 13201-2:2003, Road lighting — Part 2: Performance requirements.

BS EN 13201-3:2003, Road lighting — Part 3: Calculation of performance.

BS EN 13201-4, Road lighting — Part 4: Methods of measuring the light performance of installations.
BS EN 60598-1, Luminaires — General requirements and tests.

BS EN 60598 —2-18, Luminaires — Particular requirements — Luminaires for swimming pools and similar
applications.

3 Terms, definitions and symbols

3.1 Terms and definitions

For the purposes of this part of BS 5489, the terms and definitions given in BS EN 13201-2, BS EN 13201-3,
BS EN 12665, BS 6100-2 and the following apply.

3.1.1
arrangement

pattern according to which road lighting luminaires are sited in plan, e.g. staggered, opposite, single-sided
or twin central

3.1.2
conservation area

statutory, designated geographical area of architectural merit needing special attention to preserve its
character
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3.1.3

design spacing

required distance between the geometric centres of adjacent road lighting luminaires, calculated as
specified in BS EN 13201-2, for a straight and level section of the particular type of road

3.14

emergency lane

lane parallel to the traffic lane(s), not destined for normal traffic, but for emergency (police) vehicles and/or
for broken-down vehicles

NOTE An emergency lane is commonly referred to as a “hard shoulder”.

3.1.5

footbridge

bridge over an obstacle to pedestrians, provided for the passage of pedestrians only
NOTE Cyeclists are sometimes permitted to use footbridges.

3.1.6

geometry

interrelated linear dimensions and characteristics of the road lighting system, i.e. spacing, mounting
height, transverse position and arrangement

3.1.7
high-mast lighting
system of lighting for large areas using masts carrying clusters of luminaires

3.1.8

lower viewpoint

any location off the structure from where a side view of the bridge or elevated road can be seen in full or
oblique elevation

3.1.9

mounting height

nominal vertical distance between the geometric centre of a road lighting luminaire and the surface of the
road

3.1.10
residential road
road that carries little vehicular traffic, other than that generated by residents

3.1.11
road bridge
structure carrying the road under consideration over another road, railway, river, etc.

3.1.12
set back
shortest distance from the forward face of a lighting column to the edge of a carriageway

3.1.13

shared surface

surface of a road used in common by vehicles, cyclists and pedestrians, typically occurring in compact
housing layouts

3.1.14

sparkle

subjective contribution by a luminaire to the enhancement of the visual scene made without causing visual
discomfort or disabling glare

3.1.15
traffic flow
number of vehicles passing a specific point in a stated time in both directions
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3.1.16
upper viewpoint
any location on the structure of a bridge or elevated road where a view along the structure can be seen

3.2 Symbols
For the purposes of this part of BS 5489, the following symbols apply.

maintained average horizontal illuminance, in lux (Ix)

E
E ;n maintained minimum horizontal illuminance at any point, in lux (Ix)
F  initial luminous flux of lamp or lamps in luminaire, in lumens (Im)
H  mounting height, in metres (m)

MF maintenance factor

Rs  colour rendering index factor

r reduced luminance coefficient

S design spacing, in metres (m)

TI threshold increment, as a percentage (%)

Wi, width of driving lane, in metres (m)

W, width of relevant area of carriageway, in metres (m)

B angle of deviation, in degrees (°)

y vertical photometric angle, in degrees (°)

0; luminaire tilt in application, in degrees (°)
U, overall uniformity

4 General principles

NOTE Attention is drawn to the statutory requirements listed in references [1] to [15]. Further information on the relevant
regulations is given in Annex A.

4.1 Aims of road lighting

Road lighting encompasses the lighting of all types of highways and public thoroughfares, assisting traffic
safety and ease of passage for all users. It also has a wider social role, helping to reduce crime and the fear
of crime, and can contribute to commercial and social use at night of town centres and tourist locations.

Road lighting should reveal all the features of the road and traffic that are important to the different types
of road user, including pedestrians and police.

NOTE 1 These can include the limits of the carriageway and the footway, obstructions and defects in the road, and the presence and
characteristics of other road users.

It is not a primary function of lighting to indicate the routing of traffic, however, where possible lighting
should be arranged to assist such routing and the components of the lighting installation should be
arranged so as not to visually mislead drivers as to the route ahead (see 5.2.4.1).

Transport and environment policy is increasingly emphasizing the need to improve conditions for walking
and cycling. One factor that has been identified as possibly influencing decisions to travel by these modes
is the quality of walking and cycling routes. After dark, lighting has an important role to play in helping to
create good conditions. Traditionally, footway lighting has often been considered little beyond functional
lighting for the space alongside the carriageway. But lighting can offer more and consideration should be
given to creating an environment that is pleasant and interesting as well as satisfying the basic functional
objectives for lighting.

NOTE 2 The creation of such an environment can be affected by factors including the appearance of lighting columns and
luminaires, the scale of equipment related to people and buildings, and the colour temperature and colour rendition of the light source.
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4.2 Principles of road lighting for vehicular traffic
4.2.1 The visual task

The driver of a moving vehicle has to absorb sufficient visual information from the continually changing
view in front of the vehicle in order to proceed safely at reasonable speed, see the route ahead, respond to
signs and manoeuvre in good time.

As only a small part of the central field of vision of a driver is in sharp focus, most information is received
peripherally and, therefore, not in detail. A driver is likely to focus directly on a significant object that
appears in the field of vision, but for a driver to detect the presence of an object it has to present sufficient
contrast against its background. This is true both by day and night, but at night the driver’s ability to
perceive contrast is considerably poorer at low lighting levels. Road lighting should, therefore, aim to
provide the appropriate class of lighting in accordance with BS EN 13201-2, so as to provide adequate
brightness of the general scene and to maximize the contrast between objects and their background.

NOTE 1 In some circumstances this contrast will be negative, with objects seen in dark outline against a bright background, and in
others the contrast will be positive, with directly lighted objects brighter than the background.

NOTE 2 Information on the appropriate class of lighting for different situations is given in Annex B and in CEN/TR 13201-1.

Whereas in most lighting the aim is to light objects rather than backgrounds, in road lighting for vehicular
traffic the converse is true in most situations, with the exception of subsidiary roads (see Clause 9), some
conflict areas (see Clause 11), and pedestrian areas and car parks in urban centres (see Clause 10). When
lighting of the background is desired, the relatively small amount of light available should be used to
maximum effect by lighting the road surface and the immediate surrounds against which the objects will
generally appear in silhouette. The success of this method of lighting depends on designing the distribution
of light from the luminaires to take advantage of the reflection properties of the road surface.

NOTE 3 The relationship between the function of the luminaire and the road surface in traffic route lighting is described in Annex C.
4.2.2 Visual guidance

The lighting installation should give visual guidance by revealing the run of the road, particularly at
T-junctions and bends. This visual guidance is the aspect of the lighting that complements the lane and
edge of carriageway markings.

To avoid misleading patterns of luminaires, any change in lighting system along the carriageway should
be visually linked with the road layout. For example, unexpected breaks should be avoided by continuing
lighting for one or two lighting columns past any overbridges, gantries and large traffic signs until drivers
have an unambiguous view of the road at the end of the lighting.

4.2.3 Lighting of the surrounds and footways

Objects on the footway, or to one side of the carriageway, or in the centre of the carriageway but on a bend,
will be seen at least partially against the surrounds of the road. These should therefore receive sufficient
light to provide light background against which objects can be seen in silhouette, or if such a background
is absent to reveal objects by positive contrast.

NOTE 1 This light is also of assistance to the pedestrian as it reveals the footway surface, obstructions and other pedestrians.
Moreover, it is needed to reveal pedestrians about to step into the carriageway and vehicles emerging from side roads.

On all traffic routes except those with heavily trafficked adjacent footways and/or cycle tracks, and
emergency lanes of motorways, lighting of the surrounds should be achieved by applying surround ratio to
the values given in BS EN 13201-2:2003, Table 1a) and Table 1b), calculated in accordance with

BS EN 13201-3:2003, 8.5.

For traffic routes with heavily trafficked adjacent footways and/or cycle tracks, an appropriate lighting
class from BS EN 13201-2 should be applied to a footway or other relevant area adjacent to the
carriageway.

In the case of motorways with an adjacent emergency lane, the appropriate lighting class should be
provided for the emergency lane to ensure a sufficiently bright background for revealing objects viewed
towards the outer edge of the carriageway. This lane should be considered as a separate area for the
purpose of calculation.

NOTE 2 Information on the lighting class selection for emergency lanes is given in Annex B.

On motorways without an adjacent emergency lane, surround ratio should be applied to the adjacent verge.
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4.3 Glare

Disability glare reduces the contrast between objects and their background so that their visibility is
decreased.

In traffic route lighting the parameter threshold increment (77) is used to control disability glare, and
maximum values of this parameter are set for each ME and MEW lighting class in BS EN 13201-2.

At conflict areas on traffic routes, 71 cannot always be applied and in these situations luminaire intensity
limits should be used as recommended in 11.1.4.

For residential and subsidiary roads, intensity limits should be used to control direct glare from luminaires
as recommended in 9.1.

5 Appearance, siting, environmental aspects and hours of operation

5.1 Appearance
5.1.1 General

This clause indicates some matters that should receive attention and gives recommendations, but it is
recognized that in aesthetics subjective judgements can apply. Furthermore, considerations of safety
should take precedence over aesthetics in the event of any conflict of interest between these two factors.
Planning authorities or other appropriate organizations should be consulted on matters of appearance.

5.1.2 Daytime appearance

The design and siting of road lighting and other road equipment can make a great difference to the street
scene, even though this might not be consciously appreciated. In situations such as a processional way or
monumental bridge, the design and placing of lighting columns can make a positive formal contribution to
the scene. In such cases, the siting should be carefully related to the architectural or landscape setting.

NOTE It can be desirable for the equipment to be specially designed for this purpose.

More usually, however, buildings, trees, paved surfaces, grass and people provide all the interest required,
and road lighting equipment should be made as unobtrusive as possible.

5.1.3 Night-time appearance

An aspect of planning any lighting scheme is the positive contribution it can make to the improvement of
the night environment. Much can be done in basic design to ensure that the lighting directly helps to create
a pleasant and attractive after-dark atmosphere, especially for areas of civic importance (see Clause 10).

While efficient lighting for traffic and pedestrian safety is essential, consideration of the whole visual scene
at night is highly desirable for many reasons. In lighting urban and residential roads, amenity and
environmental requirements should always be given full consideration and there should be an evaluation
of the assistance lighting can afford to crime prevention. Careful consideration should be given to the colour
rendering index of the lamp (R,). For urban and residential roads the light source used on such roads
should have an R, > 20. In civic centres, shopping streets, boulevards, promenades and other places that
are the hub of social activity and have a high night-time pedestrian use, light sources with an R, > 60
should be used. Where street crime is a major problem and the police use CCTV for prosecution, the use of
light sources with an R, > 80 can be advantageous. The colour appearance of lamps should be quantified
by the correlated colour temperature (7¢p), and should be in accordance with one of the categories

in Table 1.
Table 1 — Lamp colour appearance groups
Colour appearance Correlated colour temperature, 7cp
K
Warm <3 300
Intermediate 3 300 to 5 300
Cool >5 300
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5.2 Siting
5.2.1 Siting of lighting columns
5.2.1.1 General

Intersections, pedestrian crossings, bends, gradients and crests of hills occur frequently and their
particular lighting might require compromise. In addition, there are constraints on the siting of lighting
columns caused by overground and underground obstructions, as well as the need to consider the effect of
road lighting equipment on the access to properties for occupation and maintenance.

Siting of lighting columns adjacent to bridges should be such that the light from the luminaire is not
obstructed and does not cause problems of nuisance or glare to users on top of the bridge.

Lighting columns should if possible be sited so as not to interfere with the view of buildings or monuments
of architectural interest, or with scenic views.

NOTE 1 If lighting columns are essential in front of scenic views they may sometimes be placed against groups of trees to mitigate
the effects on the view.

Trees in streets and front gardens contribute greatly to the effectiveness of the street scene and deserve
special consideration. Here, lighting columns when first installed should be sited so as not to require
serious cutting back of trees.

NOTE 2 In an avenue, an alternative is to mount luminaires centrally. In tree-lined roads, lower mounting heights than usual may
be used to bring luminaires below the tree canopy.

In new streets where trees are to be planted, the lighting should be designed first and the planting sites
fixed afterwards.

NOTE 3 Trees of suitable habit for a street may be chosen and their effect when mature and in leaf may be considered in relation
to potential interference with the lighting.

NOTE 4 It is not necessary for trees to be closely planted to give an attractive impression.

NOTE 5 Careful siting of trees and luminaires can help to minimize interference with the performance of the lighting by the foliage.

5.2.1.2 Lighting columns as hazards

Many accidents involve a motor vehicle leaving the carriageway, and if the vehicle collides with a lighting
column the severity of the injuries to the occupants is likely to be increased. The number of such collisions
is likely to decrease with increased clearance of the lighting columns from the edge of the carriageway; the
recommended minimum desirable clearances according to the design speed of the road given in Table 2
should therefore be achieved wherever possible. The set-back of lighting columns should be sufficient to
allow the free passage of blind and disabled people, and those with prams, on any footway.

NOTE 1 Where practicable, it can be preferable to support the luminaires on wall brackets on adjacent buildings.
NOTE 2 Attention is drawn to the Public Health Act 1985 [2] in respect of the fixing of public lights to buildings.

NOTE 3 In situations such as motorways, where lighting columns are often protected by safety barriers, the set-back is determined
by the design requirements of the safety barrier.

Table 2 — Recommended minimum clearances from edge of carriageway to face of
lighting column

Design speed Horizontal clearance
km/h m

50 0.8

80 1.0
100 1.5
120 1.5

Documents
=¥=% Document Sharing Hub

6 © BSI 2008

Full document details: BS 5489-1:2003+A2:2008


http://www.avadocuments.com/doc/bs-5489-1-2003-a2-2008
http://www.avadocuments.com/doc/bs-5489-1-2003-a2-2008

BS 5489-1:2003+A2:2008

The lowest point of overhang of luminaires or bracket arms that overhang the carriageway or are within
the respective horizontal clearances given in Table 2 should have a vertical clearance of at least 5.7 m from
the level of the carriageway surface. Therefore no part of a lighting column or luminaire should protrude
over the carriageway of a public highway open to vehicular traffic (or be within the respective horizontal
clearances given in Table 2) if less than 5.7 m in height, unless a height restriction applies. Similarly, the
height clearance over a pedestrian only area of a public highway not accessible to vehicular traffic should
be not less than 2.1 m.

In residential roads having footways of width 3 m or less, and situated directly adjacent to the carriageway,
lighting columns should if possible be sited at the rear of the footway, i.e. away from the carriageway.

In that position they are less likely to suffer impact from passing vehicles. Also they cause less restriction
to the effective width of the footway, and less obstruction to vehicles using private driveways. Where there
1s a verge between the carriageway and the footway, consideration should be given to siting the lighting
columns in this verge, if adequate clearance from the carriageway can be maintained in accordance

with Table 2.

In siting lighting columns in residential areas, consideration should also be given to the convenience of
occupants with regard to windows, entrances, drives, etc.

5.2.1.3 Breakaway or energy absorbing lighting columns

As indicated in 5.2.1.2, when vehicles collide with lighting columns the occupants can suffer severe
injuries. On roads where traffic speeds are high and there are few pedestrians, or in situations where
collisions with lighting columns are probable, the installation of breakaway or energy absorbing lighting
columns as an alternative to rigid lighting columns should be considered to reduce the severity of injury.
The appropriate class from BS EN 12767, which provides a system of classification in passive safety terms
for support structures for road equipment including lighting columns, should be specified when breakaway
or energy absorbing lighting columns are to be used.

5.2.2 Mounting heights

When choosing the mounting height, consideration should be given to both technical and economic
constraints and daytime appearance.

For aesthetic reasons the height of the lighting column and luminaire should not exceed that of nearby
buildings.

NOTE 1 The typical height to the eaves of a two-storey house is approximately 6 m.

NOTE 2 Typical mounting heights are 5 m and 6 m for residential and subsidiary roads, 8 m, 10 m and 12 m for traffic routes,
and 12 m and 15 m for high speed dual carriageways and motorways, but in special situations where particular aesthetic or
environmental factors apply, the use of other mounting heights might be more appropriate.

NOTE 3 If mounting heights are reduced, adjustments to other parameters might be necessary, e.g. an increase in the number of
luminaires.

NOTE 4 Where a solid background is absent, the lighting columns and luminaires tend to be silhouetted against the sky in daytime.
The conspicuousness of the installation as a whole can, in these circumstances, be reduced by increasing the mounting height and
spacing (in order to decrease the number of lighting columns).

5.2.3 Lighting unit assemblies
5.2.3.1 General

The lighting unit should be considered as a whole even though it consists of the separate parts of lighting
column, bracket and luminaire; a luminaire that is aesthetically suitable with one lighting column might
be incongruous with another. Luminaires and lighting columns are often made by different manufacturers,
and therefore great care should be exercised in the choice of equipment to ensure a good aesthetic match.

For high-mast lighting, the mast, head frame, and luminaire assembly should be of good integrated design.
5.2.3.2 Size and type of luminaires

The dimensions and profile of the luminaire should be considered against its background.

NOTE Long, deep luminaires can look oppressive against the open sky, but can be acceptable against a background of high
buildings.
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5.2.3.3 Form of bracket

For low mounting heights in particular, post-mounted luminaires without brackets can be aesthetically
advantageous. However, when brackets are to be used, large arc or quadrant brackets used to support the
luminaire are usually more conspicuous than straight lines, because they contrast more with the
surrounding lines of roofs. A straight horizontal bracket gives the illusion of sagging; a straight rising
bracket is preferable. A smooth line should be preserved, if possible, where there is a row of luminaires.
A very long bracket, such as might result from siting the lighting column well back from the kerb and using
the maximum permissible overhang, can present a poor appearance. This should therefore be avoided
unless essential for reasons of safety, or when surrounding objects effectively obscure its full length.

Bracket projection should be as short as possible and it is recommended that it does not exceed one quarter
of the mounting height.

5.2.3.4 Material of lighting column and bracket

The material of the lighting column and bracket can affect both their finish and their shape in cross-section.
For aesthetic reasons the lighting column and bracket should be as slender as possible.

5.2.3.5 Colour of lighting equipment

Colour and finish should be considered in the context of the environmental surroundings. Care should be
taken to avoid the use of highly reflective finishes where these could cause a traffic hazard.

5.2.3.6 Lighting arrangements

The lighting scheme as a whole should be compatible with its setting.

NOTE A combination of luminaire, bracket and lighting column that is satisfactory as a single unit might not look good when a
number are seen together, especially in long straight or slightly sinuous roads and at complex junctions. In a long, straight road an
array of curved brackets can make a tunnel; in a slightly sinuous road such brackets appear to interlace and form a confusing and
ugly pattern.

At complex junctions where brackets are turned in many directions, the effect can be very unpleasing,
particularly with long luminaires or inclined luminaires. Where complex layouts involve both horizontal
and vertical curves, and changes of radius, attempts should be made to avoid the use of equipment with
complex outlines.

Where brackets are used at complex junctions, simple straight designs with a uniform uplift should be used
to avoid the tangled web effect of curved brackets of varying projections and alignments. Using a fewer
number of higher lighting columns each with multiple luminaires on short brackets, post-mounted
luminaries, and high-mast installations, are all solutions that should be considered to alleviate this
problem.

The following arrangements of lighting should be considered.

a) twin central: used on dual carriageways and motorways; provides clear visual guidance for the through
route at T-junctions;

b) opposite: used on wide roads or dual carriageways where twin central are not suitable due to narrow
central reserve width, ground conditions or maintenance access constraints;

¢) staggered: generally used on traffic routes, residential and subsidiary roads;
d) single-sided: used on narrow roads, widely separated carriageways, curved link roads and slip roads;

e) combined twin central and opposite: used for wide carriageway layouts and merge and divide areas
where one type of lighting alone is inadequate;

f) axial median lighting: used for very wide carriageways, and is an alternative to twin central or
opposite. The luminaires have a light distribution with a strong transverse component and are either:

1) suspended from catenary wires (catenary lighting); or

2) supported above the central reserve on double arm lighting columns having brackets in line with the
axis of the motorway;

g) high-mast lighting: used where carriageway layouts, sight lines and lighting column mounting
limitations on structures preclude conventional lighting, e.g. large junctions, grade-separated junctions
and toll plazas.

Documents

Document Sharing Hub
8 © BSI 2008

Full document details: BS 5489-1:2003+A2:2008


http://www.avadocuments.com/doc/bs-5489-1-2003-a2-2008
http://www.avadocuments.com/doc/bs-5489-1-2003-a2-2008

BS 5489-1:2003+A2:2008

5.2.4 Siting of luminaires

5.2.4.1 General

The pattern of luminaires for special requirements such as intersections and bends should be laid out first.
The pattern necessary for uninterrupted sections of road can then be added to the layout. An installation
should both be cost-effective and meet appearance and environmental requirements.

NOTE 1 Inrural areas, there are generally fewer physical constraints than in urban areas but the same principles apply.

The layout should be examined in perspective to ensure that the array of lighting columns does not form a
visual pattern to drivers which gives a misleading impression of the route ahead, and if possible should
assist by giving route guidance.

NOTE 2 This guidance can be especially significant on winding roads, at complex junctions and in fog.

Unless separate lighting is to be provided, the selected lighting arrangement should also conform to the
recommendations given in 4.2.3 for the lighting of adjacent areas such as footways and cycle tracks, using
either surround ratio or a specific lighting class applied to the adjacent areas.

5.2.4.2 Luminaire arrangements for single carriageways

For single carriageways, one or more of the following three arrangements should be used for the
arrangement of luminaires:

a) staggered;
b) opposite;
¢) single-sided.

NOTE 1 For many road widths, depending on mounting height, luminaire, and lamp type and output, two or all three of the
arrangements can provide a system of lighting that meets the requirements of the selected lighting class.

NOTE 2 Choice of lighting arrangement may be made on the grounds of economy, also taking into account the appearance and
environmental aspects.

5.2.4.3 Luminaire arrangements for dual carriageways

Where dual carriageways are separated by a wide central reserve, the carriageways should be treated
separately. Normally, when the distance between the outer carriageway edges is not excessive, dual
carriageways can be lit as a single road.

NOTE With the use of appropriate mounting height and luminaire and lamp type, dual carriageways can be satisfactorily lit by
means of staggered or opposite arrangements mounted on the outside edges of the road, or by twin luminaires on the central reserve
only.

5.2.4.4 Luminaire arrangements for dips and crests of hills

At a dip, there is no special lighting problem. At a crest, however, it is necessary to limit glare from
luminaires beyond the crest; these can be viewed at angles where the intensity is high, and the more
distant luminaires can appear low in the scene. At such situations, luminaires that conform to installed
intensity classes G4, G5 or G6 of BS EN 13201-2:2003, Table A.1 should be used.

Similar considerations apply to the lighting of some bridges (see 5.2.4.5).
5.2.4.5 Lighting on bridges

Special problems of appearance arise where road lighting on bridges is concerned, related to various
viewpoints, the relationship with the features and scale of the structure, and to bridges of particular
historical and architectural interest. The recommendations in Clause 8 should be followed.

5.3 Minimizing light in directions where it is neither necessary nor desirable
Control of the light distribution of installations is necessary in order to limit obtrusive light and sky glow.

In some cases lighting can be intrusive at night, e.g. in rural and open areas where lighting can be seen as
an intrusion in an otherwise darkened environment.

Light above the horizontal should be minimized in all road lighting installations by controlling the
intensity of light from luminaires at high angles.

NOTE 1 The installed intensity classes from BS EN 13201-2:2003, Table A.1 can be used for this purpose.

Documents
Document Sharing Hélb

© BSI 2008

Full document details: BS 5489-1:2003+A2:2008


http://www.avadocuments.com/doc/bs-5489-1-2003-a2-2008
http://www.avadocuments.com/doc/bs-5489-1-2003-a2-2008

BS 5489-1:2003+A2:2008

Precautions should be taken to avoid unnecessary light intrusion into adjacent properties, however, a
limited level of illumination onto front gardens and the face of properties can be beneficial in enhancing the
appearance of the area and the protection of property.

NOTE 2 Further information is given in the ILE publication Guidance notes for reduction of light pollution [16].

Lighting schemes in, or adjacent to, environmentally sensitive areas, seen from within these and adjacent
areas, should be given particular attention. Such areas include green belts, national parks and areas of
outstanding natural beauty. Similarly, schemes close to the edge of residential areas should also receive
special attention. In these cases the light distribution should be controlled to minimize light spill on

adjoining areas, by selection of an appropriate installed intensity class from BS EN 13201-2:2003,
Table A.1.

In the following situations, luminaires which when installed conform to classes G4, G5, or G6 of
BS EN 13201-2:2003, Table A.1 should be used:
— traffic routes in environmentally sensitive and open areas;

— roundabouts and mini-roundabouts, particularly in environmentally sensitive areas and/or with unlit
approach roads;

— elevated roads and bridges;

— motorways in open areas;

— remote isolated junctions.
NOTE 3 For information on lighting in the vicinity of astronomical observatories, refer to the joint IAU/CIE publication Guidelines
for minimising urban sky glow near astronomical observatories [17] and the CIE publication Guideline for minimising sky glow [18].

5.4 Hours of operation

The question of whether or not to light a road is outside the scope of this part of BS 5489, which deals with
technical matters, but the following matters should be considered on operation once the decision to light
has been taken.

NOTE 1 Road lighting where provided is normally required during all the hours of darkness, in operation from about 30 min after
sunset to about 30 min before sunrise, although the controls are usually related to daylight illuminance levels, rather than time.

NOTE 2 Attention is drawn to the statutory requirements listed in A.2 in respect of empowerment to light roads.

NOTE 3 In CEN/TR 13201-1, parameters relevant to lighting are used in the selection of lighting classes, and in
CEN/TR 13201-1:2003, 6.1.3 it is explained that these parameters can vary during the night, and thus within the hours of operation
the lighting class may be varied. This can be achieved by dimming or switching techniques.

NOTE 4 See also Annex B.

Lighting throughout the hours of darkness is particularly important as an aid to crime prevention, policing,
and the general safety and comfort of the community. Nevertheless, in some limited situations a lighting
installation may be completely extinguished during certain periods of the night when usage is very low.
Where crime prevention is an important consideration, however, lighting should not be extinguished.

If individual luminaires are extinguished in order to reduce lighting levels to a lower class from
BS EN 13201-2, the correct lighting parameters for that class should be maintained.

6 Equipment, maintenance and safe working clearances

6.1 Light sources
A wide range of light sources are available that are suitable for road lighting.

The following factors, which will influence the choice of light source for a particular application, or type of
application, should be taken into account.

a) Energy efficiency. The energy efficiency of road lighting is not only a matter of lamp efficacy in terms
of lumens per watt (Im/w). Consideration should be given to the efficiency of the complete lighting
installation, taking into account the effectiveness of the lamp and luminaire combination in providing
the selected class of lighting on the road, with the desired degree of colour rendering.

b) Colour rendering. For advice on the colour rendering of light sources refer to 5.1.3.

¢) Lamp life and luminous flux depreciation. Data on lamp life and luminous flux depreciation should be
obtained from manufacturers, and will affect the maintenance factor (see 6.4.4).
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6.2 Luminaires

Luminaires should conform to BS EN 60598-1. The sealing of luminaires, and their resistance to the
ingress of dirt and water, is indicated by their international protection code (IP) number.

NOTE See BS EN 60529 for further information.

Luminaires with an IP number in the range IP 2X to IP 6X should be used, but the higher numbers in this
range are recommended for optical compartments as these will reduce light output depreciation, reduce
degradation of internal components and minimize the need for internal cleaning. Consideration should be
given to the IP number of both the optical compartment and the control gear compartment.

6.3 Lighting columns

Lighting columns should conform to BS EN 40. When specifying lighting columns, it should be ensured that
the weight and windage area of the luminaire(s), the wind speeds to be expected at the location, and any
loads imposed by additional items fixed to the lighting column such as signs and banners, are taken into
consideration.

6.4 Maintenance

6.4.1 General

In BS EN 13201-2 the lighting classes are given in terms of maintained levels. In order to comply, and to
ensure the provision of the selected class, it is essential that appropriate luminaire cleaning and lamp
replacement routines are closely followed. Maintenance programmes should include lamp replacement,
luminaire cleaning, renewal of failed parts, checking of gaskets and optical components, and monitoring of
operation.

NOTE 1 Monitoring is usually by means of night-time inspection. However, recent technical advances in electronic systems can
provide viable alternatives.

Apart from the deterioration of those luminaire parts that can be corrected by cleaning, there is also a
long-term deterioration that is permanent and cumulative. The rate of this deterioration will depend on
the quality of the original materials and the IP number of the luminaire, but eventually the restoration of
photometric performance might necessitate replacement of the optical system or even of the whole
luminaire. When site tests are carried out to establish that the performance of the system continues to be
acceptable as materials and equipment degrade, the guidance given in BS EN 13201-4 should be followed.

The procedure for replacement of lamps is a matter of local policy, cost and lamp type used. The cost of
replacing lamps on demand should be compared to that of group replacement. In making the comparison,
the following factors should be considered as a minimum:

a) the shape of the lamp survival curve for its environment (from manufacturers’ data);

b) the lamp luminous flux maintenance curve for the specific lamp control gear combination
(from manufacturers’ data);

¢) system power consumption variation through life cycle;
d) interference with traffic, ease of access and extent of traffic management required;
e) the required frequency of night inspection monitoring;

f) the frequency of need for cleaning of luminaires, related to the local environment and the IP number
of the lamp enclosure;

g) the overall proportion of outages that can be tolerated at any point in time without undue detriment
to the level and quality of lighting;

h) the grouping of outages that can be tolerated at any point in time without undue detriment to the level
and quality of lighting;

1) the frequency of inspection for electrical safety;
j) the frequency of inspection for structural safety of lighting columns and other supporting systems.
Maintenance inspection should include checks on luminaire aiming and screening.

NOTE 2 Aiming and screening can have particular safety implications when lighting is in the vicinity of aerodromes or other
transport systems (see Clause 12).
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6.4.2 High-mast lighting

High-mast lighting systems and other specialized installations using more complex mechanical, hydraulic,
or electrical equipment, might require additional maintenance. They should be inspected and maintained
regularly in accordance with manufacturers’ recommendations, and depending on local conditions.

NOTE Detailed inspection regimes are provided in ILE Technical Report No. 7 [19].

6.4.3 Roads with limited maintenance access

Motorways, dual carriageways, grade-separated junctions, bridges and other traffic-sensitive streets pose
additional maintenance problems. The safety issues and cost constraints imposed by these problems, which
are associated with particular means of access for maintenance and with particular routine and emergency
operations and can affect the choice of lighting arrangements, should be taken into account at the design
stage and include the following:

a) the effect of narrow or repeatedly discontinuous emergency lanes;

b) the needs of contra-flow lane working, including the use of crossovers, for all types of highway
maintenance work;

¢) the adequate protection, by appropriate traffic management measures, of lighting maintenance
personnel and vehicles;

d) the minimizing of delays to traffic;

e) work on lighting mounted in the central reserve of a dual carriageway which requires the diversion of
traffic away from the right-hand lane in either one or both carriageways;

f) work on lighting mounted on the outside of a dual carriageway which requires the diversion of traffic
away from the left-hand lane in each carriageway;

g) work on lighting mounted on the outside of a dual carriageway with emergency lanes which requires
the occupation of the emergency lane (rather than a traffic lane) by maintenance vehicles;

NOTE If the safe working zone overlaps into the left-hand traffic lane, diversion of traffic from that lane might be necessary.

h) the use of maintenance operations with less restricting effects on other traffic, such as mobile lane
closures with vehicle-mounted signs.

6.4.4 Maintenance factor

The luminance or illuminance levels should not in service fall below the values specified for the lighting
class selected from BS EN 13201-2, as these are maintained levels. The calculation method in
BS EN 13201-3 should be used to determine luminance and illuminance levels and quality criteria.

NOTE 1 This method incorporates a maintenance factor (MF), which is a product of the lamp maintenance factor and the luminaire
maintenance factor.

The lamp luminous flux maintenance factor should be obtained from the lamp manufacturer’s data, taking
account of lamp type, operating environment and lamp change policy.

NOTE 2 The luminaire maintenance factor is influenced by the quality of sealing of the lamp compartment (represented by the
IP number), the local environmental pollution, and the frequency of cleaning. Typical values of luminaire maintenance factors that

take into account these aspects are given in Annex D. Alternatively, luminaire maintenance factors established by local testing may
be used.

6.4.5 Safe working clearances near overhead electricity supply lines

Safe working clearances should be considered during erection, installation, commissioning and
maintenance operations on all road lighting near overhead electricity supply conductors.

NOTE These clearances may be achieved by the adoption of such measures as lower mounting height or hinged lighting columns.
Where axial median catenary lighting is used, it is sometimes necessary to interrupt the suspension system at an overhead line

crossing. The operator of the line should be consulted regarded safe working clearances and to establish the accurate position and
height of the line.

Documents

Document Sharing Hub
12 © BSI 2008

Full document details: BS 5489-1:2003+A2:2008


http://www.avadocuments.com/doc/bs-5489-1-2003-a2-2008
http://www.avadocuments.com/doc/bs-5489-1-2003-a2-2008

BS 5489-1:2003+A2:2008

7 Lighting of traffic routes
7.1 General

NOTE 1 This clause gives guidance on the lighting of traffic routes including motorways and all-purpose traffic routes. An outline
of the design process for all-purpose traffic routes is given in Annex E and an outline of the design process for motorways is given in
Annex F.

NOTE 2 Attention is drawn to the statutory requirements listed in A.3 and A.4 in respect of lighting of previously unlit roads.

An appropriate lighting class should be selected from those given in BS EN 13201-2:2003, Table 1a) and
Table 1b).

NOTE 3 Information on the selection of lighting classes is given in Annex B.

NOTE 4 Further information can be found in CEN/TR 13201-1.

For the lighting of conflict areas, including single level and grade-separated junctions, pedestrian crossings
and crossovers, the recommendations in Clause 11 should be followed.

7.2 Calculation procedure

The calculation procedure for straight roads given in BS EN 13201-3:2003, Clause 7 should be used to
determine the maximum spacing between luminaires. BS EN 13201-3 sets out the format of a table of road
surface reflection data, but it does not provide a completed table, and the designer should use a table that
is appropriate for the particular carriageway which is the subject of the design.

Care should be taken to ensure that the r-table used does in fact represent the road surface that exists or
1s to be provided.

NOTE 1 There can be significant variations in reflection when different aggregates are used in standard asphalt; with porous
asphalt; and with concrete surfaces.

NOTE 2 Annex C gives typical r-tables for the “representative British road surface” in Table C.2, and for a concrete road surface
in Table C.3.

NOTE 3 For porous asphalt, the standard reflection table R2 given in the joint CIE/PIARC publication Road surfaces and
lighting [20] may be used, but with a value of @, = 0.05.

An r-table will normally be used which represents a dry road surface. In BS EN 13201-2:2003 the option is
given in Table 1b) to use a lighting class related to a wet road surface, where the road authority considers
that the road surface is wet for a significant part of the hours of darkness. In this case calculations should
be carried out for both the wet and dry conditions, with different r-tables used to represent those conditions.

7.3 Spacing for bends

The calculation procedure described in 7.2 determines the maximum spacing between luminaires as
though the road is straight. This spacing, which is the design spacing, should then be used to plan the
installation around the bend.

Transferring the straight road spacing to a bend is unlikely to reduce the value of average luminance.
Longitudinal uniformity is not a relevant criterion on bends, as the viewing distance is reduced, and the
normal direction of view of the driver changes continuously. However, the criterion of overall uniformity is
applicable to bends and should not fall below the recommended value for the selected lighting class

in BS EN 13201-2:2003, Table 1.

NOTE The lighting design for bends on traffic routes may be checked by means of isoluminance templates for the luminaire
concerned. An example of such a procedure is given in Annex G.
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8 Lighting of bridges and elevated roads
8.1 General

NOTE 1 This clause gives recommendations for the technical and aesthetic considerations of designing lighting for road bridges,
footbridges and elevated roads.

The lighting scheme should provide the selected class of lighting from BS EN 13201-2 for each area,
including carriageways, footways and cycle tracks, giving a high priority to considerations of safety and
maintenance.

NOTE 2 The lighting on roads approaching bridges and elevated roads will normally be lit using road surface luminance criteria,
and often this approach can be continued on the bridge or elevated road.

There 1s a risk to traffic both on and off the structure as a result of a possible collision with lighting
columns. Consideration should be given to the siting of lighting columns, their method of fixing and their
protection with safety fences or parapets (see 5.2.1.1 and 5.2.1.2).

The lighting equipment can be conspicuous and, therefore, special attention should be given to aesthetic
considerations by day and by night, both from the viewpoint of the bridge/road itself and from the
surrounding neighbourhood. Various systems of lighting such as conventional columns, high-mast lighting,
floodlighting, catenary lighting, unidirectional lighting or low-level lighting should be considered, but
whichever is used the lighting scheme should conform to the requirements specified in BS EN 13201-2 for
the selected lighting class.

8.2 Lighting for bridges

8.2.1 Bridge characteristics and associated landscape features

The design of lighting for a bridge should take account of the character and structure of the bridge and the
surrounding environment.

NOTE Where bridges carry the road system without significant change of gradient or direction it is likely that the lighting system
on the bridge approaches can be continued across the bridge.

However, bridges lacking in significant surrounding landscape features or background, or those arched to
create central crests, can create conditions of glare with reduced luminous foreground or confusing forward
scene, each of which reduce the forward view of the driver. Drivers approaching the crest of a bridge can
experience glare from lights on and beyond the crest and have a reduced length of visible lit road before
them. Beyond the crest, their forward view can be confused by the presence of road, vehicle and building
lights occurring in the near and/or distant fields of view. An appropriate installed intensity class from
BS EN 13201-2:2003, Table A.1 should be selected in order to mitigate such problems.

Further technical problems can arise from features spanned by or in the vicinity of the bridge. Railways
and navigable waterways, for example, can impose restrictions on the distribution and colour of light.
Detailed advice on the design of road lighting to avoid interference with other forms of transport is given
in Clause 11.

8.2.2 Structural considerations

Difficulties are sometimes encountered in obtaining fixings for lighting columns on existing bridges, and
the desired positions might be partially or completely obstructed by services or features, or the structure
might not be strong enough. However, the mechanical loads imposed on the bridge by road lighting
equipment are usually small, even when heavy wind loads are taken into consideration.

The strength and natural frequency of the assembly of lighting column, bracket and luminaire, when
checked using the method of calculation given in BS EN 40, should be such as to minimize the possibility
of detrimental oscillations occurring.

On new bridges, the positions for lighting columns and the location of power supply cables should be
decided at a sufficiently early stage in the design to ensure the provision of suitable space, fixings and
protection for them.

NOTE 1 Structural and other considerations often lead to the siting of lighting columns at the back of the footway, on or outside the
parapet.

NOTE 2 It might be necessary to provide air and/or water navigation lights, e.g. if they are required by the relevant authority.
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8.2.3 Appearance of bridge lighting installations
8.2.3.1 Viewpoints

General advice on the daytime and night-time appearance of road lighting installations is given in
Clause 5. Some special problems can arise where bridges are concerned. These vary so much in individual
cases that only broad guidelines can be suggested.

The upper and lower viewpoints should be considered in accordance with 8.2.3.2 and 8.2.3.3 respectively.

8.2.3.2 Upper viewpoint

Lighting columns and luminaires on bridges are often silhouetted against the sky and so are more
conspicuous than those at the approaches; consequently equipment suitable for the approaches is not
always suitable for the bridge. This is particularly so where the bridge has a strong character of its own or
forms the gateway to a town.

Where a bridge has major structural elements above deck level, the lighting equipment should be related
to these elements. The lighting columns and luminaires should either be combined with the structure or be
so placed as to not conflict unduly with the structural forms. A lighting column seen against a structure is
often less obtrusive than one seen against the sky. In its detailed design the equipment should be
sympathetic to the structure, except on very large bridges where lighting columns will be no more than
minor intrusions in a scene dominated by the structure.

Where the main structure of the bridge is wholly below deck level, the bridge parapet should be the main
consideration. The detailed lighting design should be sympathetic to that of the parapet and, where there
are important structural elements in the parapet, their spacing should be taken into account when siting
the lighting columns. Some bridges, however, particularly older ones, have a heavy masonry parapet,
perhaps originally designed to carry lighting equipment. Where the bridge is not too wide and the spacing
as determined in BS EN 13201-3 is feasible, it can be preferable to site the new equipment on the parapet,
but in this case the new equipment should be in proportion to the dimensions of the bridge.

NOTE 1 If this arrangement is impractical it is advisable to keep lighting columns well clear of the parapet and it can be visually
preferable to site the lighting columns on a central reserve.

NOTE 2 Where a combination of side-mounted and centrally mounted luminaires is necessary, it is preferable to achieve overall
consistency in the design of the equipment, co-ordinating it with the structure and parapets if possible, rather than to closely relate
the side-mounted equipment to the structure and have different equipment on the central reserve.

8.2.3.3 Lower viewpoint

The lower viewpoint is aesthetically more important than the upper viewpoint in most cases and is often
more difficult to consider. The installation is seen in relation to both substructure and superstructure above
parapet level, and the height and spacing of lighting columns should be related to the design of the bridge.
It is preferable, for example, to have a lighting column either wholly clear in silhouette or wholly hidden,
than apparently cut in half by the upper flange of a girder or suspension cable.

On very large bridges, the scale of the superstructure above parapet level permits greater freedom in the
design of the lighting installation. On smaller bridges it might be possible, e.g. with bow-string girders, to
make the lighting equipment inconspicuous in daytime as seen from the side of the bridge. In other cases
it can be practicable to attach the luminaires to the superstructure above parapet level. Where there is no
superstructure above parapet level, the lighting installation is a very prominent feature of the side view
and therefore extra aesthetic care should be taken. On very long bridges, the lighting columns are less
dominant and the spacing and arrangements are likely to be more important than the height and detailed
design. If there is a recurring feature in the structure, e.g. a series of heavy arches, the spacing should be
related to this feature.

The arrangement of luminaires on the bridge should also be considered, with regard paid to its appearance
in oblique where such viewpoints are important. Staggered arrangements of lighting columns can produce
an irregular appearance when seen obliquely.
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Lighting columns should where possible be mounted over piers and abutments, to render their height more
aesthetically acceptable. With long spans it is sometimes necessary to have additional lighting columns
between piers, but all luminaires should be at the same mounting height.

NOTE1 Anopposite arrangement may be used to complement the bridge structure, and can make possible a lower mounting height.

NOTE 2 A central arrangement appears as a regularly spaced array of lighting columns from any viewpoint and needs fewer
lighting columns than an opposite arrangement.

NOTE 3 On a very short bridge, it might be possible not to have lighting columns on the bridge itself, even if this means a greater
mounting height for the luminaires at either end.

8.2.4 Bridges of special, historical or architectural interest

When bridges have historical interest, other special architectural qualities or are scheduled as ancient
monuments, the necessary consent should be obtained from the appropriate authorities before installing
equipment. The following matters should be considered in relation to a specific bridge:

a) is the bridge an ancient monument?
b) is it possible to light the bridge from the road at either end, to avoid siting equipment on the bridge?

NOTE 1 For the medieval type of bridge, with embrasures above the cutwaters, relatively short lighting columns in some of the
embrasures might be acceptable.

NOTE 2 Stock designs of columns are seldom appropriate for bridges of historical importance.

8.2.5 Lighting for footbridges

The lighting on a footbridge should follow the recommendations for structural considerations and
appearance in 8.2.2 and 8.2.3. Special care should be given to the illumination of stairs and ramps.

Where a footbridge is in a lit area or over a lit road, the illumination on the footbridge should be integrated
with the surrounding area. Where a footbridge crosses a lit road the lighting of the road can suffice for the
footbridge and its ramps, especially if the parapets are not solid, but in this case calculations should be
carried out to ensure that the road lighting will provide on the footbridge the appropriate lighting class
from BS EN 13201-2.

Where a footbridge crosses an unlit road, any lighting on the footbridge should be designed to minimize its
visible intrusion on the road below. In all cases the lighting equipment should be kept as inconspicuous as
possible in daytime and both its design and its siting in relation to the footbridge structure should be
considered. In new footbridges, lighting equipment should be incorporated as an integral part of the design
and not added as an afterthought. Provision should also be made for the inconspicuous placing of supply
cables and switchgear.

NOTE Special precautions against damage or theft might be necessary.
8.3 Lighting for elevated roads
8.3.1 General

Elevated roads differ from bridges in that they are usually longer, they are often sinuous, and they often
have parallel roads alongside them at lower levels. They also often have slip roads that join the two levels,
they usually carry very heavy traffic and have little room for maintenance. Maintenance can be very
difficult, since the closing of lanes for a maintenance vehicle might not be acceptable and this can be a
ruling factor in the lighting design. The recommendations on the lighting of elevated roads given

in 8.3.2 and 8.3.3 should be followed.

8.3.2 Configurations with special needs

8.3.2.1 General

Elevated roads differ so much from each other that each requires individual consideration. The lighting
installation should meet the requirements of the selected lighting class(es) from BS EN 13201-2 for both
the elevated road, and any parallel ground-level road. Special lighting needs and solutions can be defined
for:

a) elevated roads on an embankment with parallel ground-level roads (see 8.3.2.2);

b) elevated roads on a viaduct with parallel ground-level roads (see 8.3.2.3).
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8.3.2.2 Elevated road on embankment with parallel ground-level roads

When an elevated road is on an embankment with a slope, the bank results in the lower road having a
vertical and horizontal separation from the upper road. The following lighting arrangements should be
considered.

a) Each road lit individually. This solution can generate a large number of units, related maintenance
problems and conflicting arrays of lights.

b) Masts mounted between the roads. If the overall width of the combined area is suitable, both roads may
be lit by luminaires mounted on masts that are high compared with the difference in level between the
roads. This arrangement has the advantage of reducing the number of lighting points, can reduce glare,
and simplifies maintenance.

c) Masts mounted on the outside of the lower road. Where there are steep embankments or retaining
walls, the masts may be mounted on the outside of the lower road. This has the same advantages as b),
but can result in inferior light utilization.

d) Luminaires mounted on the upper road lighting columns. The luminaires used to illuminate the upper
road can sometimes suffice to light both roads. If this is not the case, separate luminaires should be
mounted on the upper lighting columns at an appropriate height to illuminate the lower road.

8.3.2.3 Elevated road on a viaduct with parallel ground-level roads

8.3.2.3.1 Parallel ground-level roads close to and/or partly beneath the viaduct

If the upper road is lit by luminaires at its sides, their light might reach only part of the lower carriageway
and they can cause an undesirable continuous shadow. Lights mounted on the underside of the viaduct can
offset this problem, although the mounting height for such lights is often restricted, and care should be
taken to minimize problems with shadows cast by beams or pillars.

8.3.2.3.2 Parallel ground-level roads close to or crossing the elevated road

Consideration should be given to lighting both the upper and lower roads from luminaires mounted on the
outer sides of the lower roads. To achieve this, the mounting height should be such that the lighting
requirements for the upper road are met, without shadows being cast by the viaduct on the inner sides of
the lower road such that the lighting requirements for the lower road are not met. This solution avoids all
lighting maintenance activity on the elevated road. It might be necessary to provide a special light
distribution designed to control light beyond the limits of the road. If the lighting requirements for the
elevated road cannot be met by the outer luminaires on the lower road, then luminaires should also be
mounted on the elevated road.

8.3.3 Lighting for slip roads
Where slip roads connect two levels of road, particular attention should be given to the following:
a) view of the rising slip road from both the upper and lower levels;
b) clear definition of routes and turn-off points;
¢) clear revealing of merging traffic;
d) merging of different types of lighting installations;
e) clear definition of carriageway markings and protective barriers;
f) requirements for luminaires with special light distribution properties.

The recommendations on the lighting of grade-separated junctions in 8.4 should also be followed when
determining the lighting of slip roads.
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8.4 Grade-separated junctions

8.4.1 General principles

NOTE 1 This subclause gives recommendations for the lighting of grade-separated junctions and gives guidance on the factors that
can influence a choice between, or a combination of, different types of lighting systems.

Recommendations for the lighting of roundabouts, bridges, pedestrian subways, subsidiary roads and
footways, which can be associated with grade-separated junctions, are given in 11.1, 11.3, 8.2, 10.6 and
Clause 9.

NOTE 2 Recommendations for the lighting of tunnels and vehicle underpasses, which might be associated with elevated roads, are
given in BS 5489-2.

Account should be taken of the number of roads present and their relative dispositions, which might
indicate the need for either lighting of individual roads or an integrated lighting system covering large
areas.

Conflict areas can sometimes be lit using road surface luminance criteria (see 11.1.1), and this can apply
to the main route(s) passing through a grade-separated junction where the main route is straight. If there
are sharp bends, junctions, roundabouts or changes in gradient the design should be based on horizontal
luminance and uniformity, using the appropriate CE lighting class from BS EN 13201-2:2003, Table 2.

NOTE 3 In some cases the two approaches may be combined for different parts of the junction.

Whilst lighting can show the various routes available, it does not normally provide the information
necessary to assist in the choice of route.

NOTE 4 Such information is normally furnished by traffic signs.

NOTE 5 The road lighting design may be considered in consultation with the traffic sign designer so that a co-ordinated layout is
achieved which does not impair daytime sight lines.

8.4.2 Lighting using conventional systems

NOTE Conventional lighting systems are here taken to be those using lighting columns of up to 15 m height in a regular array for
each carriageway or combination of carriageways.

8.4.2.1 General

Where a site involves a single grade-separated junction (e.g. of two-level, four ways with a roundabout
layout above or below the major road), the junction should be lit as recommended in Clause 7 and
Clause 11.

Design of layouts should avoid a confusion of light sources at the different levels and angles of approach.
An appropriate installed intensity class should be selected from BS EN 13201-2:2003, Table A.1, in order
to limit glare (see 11.1.4 for further information).

8.4.2.2 Design considerations

Priority should be given to the needs of any major roads within the junction. In many cases, this will be a
dual carriageway road and can most easily be defined throughout by lighting from lighting columns
mounted in the central reserve. If centrally mounted safety fences are being provided as a safety measure,
these can give protection to the lighting columns. If safety fences are not being provided, the need for local
protection and suitable siting of the lighting columns should be taken into account.

Slip roads usually join the main carriageway by tapering acceleration or deceleration lanes. Where the
main carriageway is lit, single-sided lighting should commence from a point on the taper along the length
of each slip road to give delineation of the slip roads and to reinforce the lighting in the areas where the
road widens.

8.4.2.3 Engineering considerations

Consideration should be given to the lighting at an early stage in the design of the junction so that fixings
for lighting columns and cable ducting can be allowed for and incorporated into the structures.
Longitudinal and transverse ducting and draw-in chambers should be provided for any future lighting.

For lighting on viaducts and bridges in complex grade-separated junctions, the recommendations given
in 8.2 should be followed. It can be difficult to relate lighting columns to structural elements, such as
supports, and the initial spacing arrived at by lighting design calculations might have to be modified to suit
constructional features, such as the spacing and width of transverse beam sections of the structure.
However, the lighting in all cases should conform to BS EN 13201-2.
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8.4.3 Lighting by high-mast techniques

8.4.3.1 General

The principal use of high-mast lighting is to light a number of roads rather than a single road. Where
junctions involve a complex system of roads at different levels, high-mast lighting can provide good
uniformity and improve the scene by reducing the amount of street furniture. The mast can support fixed
geometry or variable geometry luminaires or floodlights and usually incorporates a means of lowering the
luminaires to ground level for maintenance.

Individual luminaires can provide a symmetric or an asymmetric light distribution tailored to match the
area to be lit from each mast. They should provide a light distribution with zero luminous intensity
above 90° from the downward vertical when installed for use, and negligible intensity at angles above 85°.

8.4.3.2 Design considerations

Some of the aspects that should be taken into account in the design using high-mast techniques are as
follows.

a) Since the area illuminated by a single high mast can be large, each mast should if possible carry more
than one lamp or luminaire.

NOTE Multiple lamps or luminaries will minimize the extent of carriageway left in darkness in the event of failure of a single
lamp.

b) Inevitably there will be some light on adjacent areas. This can help to define the visual scene by
providing surround lighting, and the lighting of areas adjacent to the carriageway that might otherwise
require separate consideration, as indicated in 11.1.3.

¢) In determining the height of the mast, account should be taken of the size and shape of the area to be
lit and the difference in road levels of the project. The effective mounting height, i.e. the actual height of
the luminaires above the carriageway that they are intended to light, should be not less than 18 m. The
effective mounting height should be used in any calculations of illuminance or luminance.

d) In grade-separated junctions, shadows will occur where one road passes over another. The size and
density of the shadow will depend upon the siting of the masts. It should be determined at the design
stage if such a shadow is likely to cause the uniformity of the illuminance or luminance to fall outside
the requirements of the selected lighting class from BS EN 13201-2. If this occurs, some form of
supplementary lighting at a lower level should be provided.

8.4.3.3 Engineering considerations

The planned position of the mast and mast foundations will depend upon both the ground and overhead
conditions and the layout of the complete scheme. Neither the mast nor its headframe in the lowered
position should present a traffic hazard. The area around the base of the mast and where luminaires are
serviced should be a level hard-standing such that the operator has adequate space to carry out
maintenance. On sites where a mast has to be placed in a potentially vulnerable position, i.e. where it could
be struck by a vehicle leaving the carriageway, a safety fence should be provided.

8.4.3.4 Lightning protection
The need for lightning protection should be evaluated in accordance with BS 6651.

Where a structure is a continuous metal frame, it requires no air termination or down conductor. However,
it should be ensured that the connecting path is electrically and mechanically continuous and the
recommendations given in BS 6651:1999, Clauses 16, 17 and 18 should be met.

The resistance to earth of the earth termination network and of each earth electrode should be tested in
accordance with BS 7430.

9 Lighting of subsidiary roads and associated areas, footpaths and cycle tracks
9.1 General

NOTE 1 This clause gives recommendations for the lighting of subsidiary roads, namely access roads, residential roads and
associated pedestrian areas, footpaths and cycle tracks. It does not cover the lighting of urban centres, which are covered in Clause 10.
An outline of the design process is given in Annex H.

The main purpose of lighting for subsidiary roads and areas associated with those roads is to enable
pedestrians and cyclists to orientate themselves and detect vehicular and other hazards, and to discourage
crime against people and property. The lighting on such roads can provide some guidance for drivers, but
is unlikely to be sufficient for revealing objects on the road without the use of headlifi@cuments
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