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FOREWORD
The National Association of Australian State Road Authorities works
towards uniformity of practice in the design, construction and user aspects
of roads and bridges and, with this purpose in view, arranges for the preparation and publication of standards and general procedures.
This publication sets out interim guide lines for the lighting of freeways.
It should be read in conjunction with the Australian Standard AS 1158,
Part 1 - Lighting of Urban Traffic Routes. It will be subject to review
from time to time as more knowledge, research findings and further local
operating experience is obtained.
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INTRODUCTION
There is general agreement that some sections of freeways should be
illuminated with fixed source lighting. The return on public funds invested
in freeway lighting is obtained from such benefits as reduction in night
accidents, improved operation in emergency conditions, less difficult night
driving particularly in heavy traffic and inclement weather, and better night
operation of the freeway.
It is generally recognised that the benefits resulting from fixed lighting
are in some way proportional to the traffic volume. The number of stalled
vehicles and other emergency stops is also proportional to traffic volume.
The freeways on which these factors become significant are -generally the
urban freeways which carry high volumes. In rural areas traffic volumes
are generally lower and interchanges less complex and further apart,
thereby providing more space for complete and proper signing, also
reflective pavement markers can be used to adequately define merging and
diverging areas without the need for fixed lighting. However, even in rural
areas unusual conditions, which may warrant fixed lighting, can occur.
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WARRANTS FOR FREEWAY LIGHTING
General

The following warrants should always be applied with judgement, and they
might need to be varied in special or unusual cases.
If the estimated traffic volume within 10 years of opening will attain
the volume warrants indicated, conduits for lighting should be installed
during construction. If the volume warrant will be attained in an even
shorter period, consideration should be given to installing lighting as part
of the initial construction.
Urban Areas

General guide lines for the provision of lighting on urban freeways are as
follows:
(a) Continuous Freeway Lighting is Warranted:

(i) on all sections with a current total average daily traffic (ADT)
of 40 000 veh/ day or greater; or
(ii) on all unlit sections less than 2 km long between sections of
complete lighting; or
(iii) if design standards are significantly less than normal (particularly alignment, sight distance, cross section, and clearances) ;
or
(iv) if a significant night time accident record is likely to be corrected
by lighting.
(b) Complete Lighting of Interchanges is Warranted:

(i) if the current total ADT (existing or estimated) on the ramps is
greater than 10 000 veh/ day; or
(ii) if the background illumination in the vicinity of the interchange
may adversely affect motorists if lighting is not provided; or
(iii) if the warrants for continuous lighting are satisfied.
(c) Partial Lighting (as an example, see Fig. 1) of Interchanges is

Warranted:
(i) if the current through ADT on the freeway is greater than 25 000
veh/day; or
(ii) if the total ADT on the ramps (i.e. the sum of the volumes
entering and leaving the freeway at the interchange) is greater
than 5 000 veh/ day; or
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(iii) if design standards are significantly below those on the approaches;

or
(iv) if there is a significant night time accident record likely to be
corrected by lighting.
(d) The Lighting of the Cross Road Terminals and the Cross Road

between them is Warranted:
(i) if continuous freeway or complete interchange lighting is
provided; or
(ii) if the cross road approaches are lit; or
(iii) if the cross road is divided between, or if there are raised islands
at the ramp terminals; or
(iv) if the volume on the cross road through the interchange is 3 600
veh/ day or greater.

(e) The lighting of cross roads (without connections to the freeway)
should be considered if the cross road approaches are lit, or if there is a
possibility of glare or distraction to the cross road motorists from the freeway lighting.
Rural Areas

In general, rural freeways need not be lit either continuously or at interchanges, except when ·there are unusual conditions. Such conditions might
include a high volume interchange with tight geometry, a location with a
significant night time accident record likely to be corrected by lighting, a
location where background illumination in the vicinity of the freeway is
likely to adversely affect motorists if lighting is not provided, or where
for some other reason lighting might be considered desirable. At the present
time, it is not practicable to set out definite guide lines for these unusual
cases, but rather it is preferable to treat each case on its merit, pending
further operational experience.

DESIGN CRITERIA
Level of Luminance

For continuous lighting the installation geometry should be such that an
average pavement luminance of at least 1.0 cd/m2 is attained initially.
Provided the installation is adequately maintained, this value would result
in an average pavement luminance not lower than 0.7 cd/m2 throughout
the life of the installation.
The above level of lighting should be considered as the minimum
standard. The adoption of higher levels of lighting may be considered in
the following situations:

3

(i) Freeways in inner urban areas where night time utilisation of the
freeway is likely to be high or where the volume to capacity
ratio during darkness hours is high.
(ii) On freeways, or sections of freeways, where geometric standards
- particularly cross sectional elements, have been reduced to a
minimum.
(iii) On freeways or sections of freeways where closed circuit television surveillance is to be provided.
For complete interchange lighting the general level of lighting on the
ramps should be the same as on the freeway for through traffic (within
reasonable limits, allowing for the optimum spacing of lanterns on turning
roadways and ramp terminals). Cross roads through the interchange area
generally should be lit to at least the levels specified in the SAA Public
Lighting Code-AS 1158, Part 1-Traffic Routes except that if the level on
the cross road approaches is significantly different, the standard to be
adopted may need special consideration.
For partial interchange lighting, lanterns should be located to best light
the through lanes and speed change lanes at diverging and merging areas.
The aim should be to provide adequate visibility in these areas, rather than
to achieve the normal levels of luminance and uniformity. Lanterns used
in partial lighting may be of lower wattage than those normally used for
continuous lighting, in order to reduce the effects of sudden light changes
on drivers as they enter and leave the interchange area.
For lighted cross roads that do not interchange with the freeway, the
standard of lighting across the freeway generally should be similar to that
on the cross road approaches.
UnHormity of Luminance

Lighting installations should be such that the ratio of minimum to average
luminance taken over the whole pavement, should be greater than 0.33.
Also, the ratio of minimum to maximum luminance along the centre of
each traffic lane should be greater than 0.25.
Transition Lighting

At normal freeway lighting levels transition lighting on the approach to a
lighted section is not normally used, but at the departure end of a long
length of continuous lighting, some transition lighting is desirable to help
drivers adjust their eyes as they leave the lighted section. Usual methods
are to:
(i) Provide lower wattage lamps at the end of the lit section at the
same spacing as the normal lighting for about 200 m (this is
the most satisfactory method); or
(ii) Increase the spacing of the end lanterns - however, this affects
uniformity and complicates any future extension; or
(iii) Extend the row of lanterns on the opposite carriageway for a
distance of about 200 m.

4

Transition lighting is more important at the ends of sections lit to
higher levels than normal.

TYPES OF LIGHTING SOURCES
The preferred light sources for freeway lighting are:
(i) Colour Corrected, High Pressure Mercury Vapour Lamp
(CCMV). Possibly the most commonly used. It has long life, is
reliable, efficient, and gives good colour rendition.
(ii) High Pressure Sodium Lamp. This source has good colour

rendition, is more efficient than CCMV and its life and reliability are increasing as production techniques improve. Its use
is increasing.
(iii) Low Pressure Sodium Vapour Lamp. This is an efficient light
source, with long life, and good reliability, but its colour
rendition is poor.
Other light sources that have been used fairly widely include:
(i) High Pressure Clear Mercury Vapour Lamp. This source has
poor colour rendition and has been largely displaced by colour
corrected, high pressure mercury vapour.
(ii) High Pressure Mercury Halogen Lamp.
More details of the various light sources available for public lighting are
given in Appendix B of AS 1158, Part 1 -Traffic Routes.

LIGHTING POLES
Types
Steel, aluminium, and fibre glass poles are commonly used. The lighter
aluminium poles are generally preferred, except for higher mounting
heights, where steel poles may be an advantage because of their reduced
flexibility. Concrete poles may be used in protected positions.
Mounting Heights

The selection of mounting height is an important factor to be considered
in designing the lighting geometry and in establishing the economics and
other relative merits of the various alternative layouts.
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To date mounting heights of 10 m to 14 m have been commonly used
but more recent trends are to higher mounting heights (up to 15 m to 18 m
or more) . The trend to higher mounting heights permits increased spacing
(less poles) , reduces glare from light sources and is to be encouraged.
High mast installation (24m to 30m mounting height or more) should
be considered where appropriate.
Pole Bases

The use of break-away base poles for freeway lighting is to be encouraged
for poles not otherwise protected by guard fence which has been installed
for other purposes.
The most common types of break-away bases are:
(i) the slip base,
( ii) the frangible transformer base, or a frangible base insert.

In general break-away bases should be used adjacent to freeways and
ramps where speeds are over about 50-60 km/ h. They are not normally
used:
(i) when the poles are in a protected position,
(ii) adjacent to sections of ramps where speeds are less than 60 km/h,
(iii) at cross road ramp terminals, and
(iv) where they could endanger pedestrians or traffic on collapse.
Break-away base poles should be provided with an automatic electrical
cut-out feature, such as a socket with a pull-out plug connection.
Location of Poles

Poles should be located in protected positions, or where this is not feasible,
outside the clear roadside recovery area that could be traversed by an outof-control vehicle. However, this clear area may extend 10 m or so outside
the edge of the pavement and for normal mounting poles it is usually not
practicable to locate them outside this area. In this case, poles should be
located at least 4 m, and preferably 6 m, away from the edge of the nearest
traffic lane. When poles are located within the clear roadside recovery area
they should have a break-away base, regardless of their distances from the
edge of pavement.
As far as possible poles should be located on the inside of small radius
curved ramps, although this may require a closer spacing of poles for
adequate lighting of the ramp pavement (they may be placed on the outside
behind guard rail if the guard rail is required for some other reason, or if
break-away base poles are used).
Poles should not be placed in the exit gore nor within 50 m beyond the
gore.
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Poles should not be placed in medians unless either they are wide enough
to permit 10 m clearance from the pole to the edge of pavement, or they
have a median barrier (for reasons other than just to protect poles). As far
as possible the poles should be kept out of drainage areas.
Poles should, as far as possible, be placed in protected positions, i.e. in
locations where impact from an out-of-control vehicle is unlikely, such as
behind a guard rail or a median barrier, on parapets or retaining walls,
behind cut slopes, etc.
Generally though, a guard rail required for other reasons may be
extended slightly to protect the pole, although wherever practicable, it is
better to relocate the pole. When poles are placed behind a guard rail they
should be offset sufficiently to allow for the deflection of the guard rail
under impact, i.e. 0.5-1 m behind a steel beam guard rail and 3 m or more
behind a cable guard fence. When retaining walls are parallel to the
outside edge of the shoulder, poles should be located on, or behind, the
wall or, alternatively, where the wall is high enough a bracket should be
used to eliminate the pole.
Non-break-away poles are used in protected positions.

LIGHTING GEOMETRY
Practical installation geometries are derived from consideration of luminance level, uniformity and glare control requirements.
The minimum standards recommended in these guide lines, which are
based on the draft revision of AS 1158, Part 1 -Traffic Routes, permits the
use of the various tables and formula given in the code for determining
installation parameters. Whilst the tabulations provide for mounting heights
up to 14 m only the relevant formula can extend the range to 18 m. For
mounting heights greater than 18 m special techniques are necessary, the
details of these will be prepared by the SAA Street Lighting Committee in
the future.
In addition to the above lighting layout parameters, the following factors
could influence the installation geometry:
(i) Limitation on mounting height, e.g. in the vicinity of airports, or
where overhead power lines cross or run parallel to the freeway.
(ii) Ease and safety of maintenance of both the lighting installation
and the freeway in general.
(iii) Minimisation of glare at grade separations.
(iv) The effect of the light source colour on the legibility of coloured
signs.
(v) Effect of glare or shadow which may affect the legibility of signs.
(vi) The visual obstruction of any signs or signals by lighting poles.
(vii) The safety of traffic in relation to lighting poles.
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ARRANGEMENT OF LANTERNS
The following notes briefly describe several alternative arrangements for
lighting of the through carriageways.
Twin Mast Arm Poles located on Central Reservation

This solution is by far the cheapest in capital cost, as it requires only one
trench for an axial cable and a single row of columns, but its main disadvantages are that maintenance vehicles have to work from the fast lane if
the median is narrow or there is no median shoulder whilst on wide medians
long arms are required. It provides good optical guidance at important
points, and allows easy protection of the poles when a median barrier is
provided.
Single Mast Arm Poles located along the Lett Side Shoulder

This solution is more expensive since it requires two cable trenches and 'two
rows of columns. On the other hand, it has the advantage of permitting
maintenance without much interference to traffic.
Twin Mast Arm Poles located on Centra/ Reservation and Single Mast Arm
Poles Mounted along the Left Side Shoulder

This solution is more expensive, as it is the combination of the above
solutions. However, it may be needed, to provide adequate lighting when
each carriageway is extremely wide.
Lanterns Suspended on Transverse Span Wires

Transverse span wires supporting lanterns sited just above each lane allow
the lanterns to be placed transversely in an optimal way. This is a costly
system of suspension. Moreover, it is hardly acceptable from the aesthetic
point of view. Another disadvantage is that it may be necessary to close
both carriageways if the span wire has to be changed.
Catenary Suspensions Systems above the Central Reservation

In this type of installation, poles situated along the axis of the median
support a longitudinal catenary, under which the lanterns are suspended.
The spacing between poles is about 50 m to 80 m, the mounting height
between 10 m and 15 m, and the spacing one to two times the mounting
height. This arrangement provides excellent optical guidance. Visibility is
good provided the light sources are of sufficient power, the light distribution
in the transverse plane is sufficiently wide, and the road surface diffuses well.
The mean luminance produced on the carriageway is somewhat less than
would be provided by a conventional installation of the same power.

8

Double Catenary System

This type of installation IS m principle similar to the catenary suspension
system above. It may be considered in wide median situations.
Parapet Lighting (lighting by grazing incidence)

This solution involves the installation on both sides of the carriageway of
continuous rows of longitudinal light sources placed about 1 m from the
ground, providing excellent guidance. In humps and in curves careful
attention should be paid to limit the glare. On bridges, interference with
nautical traffic is easily avoided. The principal advantages of this system are
good optical guidance and good daylight appearance, since columns are not
used. In view of the significantly higher costs of construction and maintenance, this type of installation is normally restricted to exceptional situations
where severe mounting height limitations exist.
High Masts

Standard solutions of public lighting may, at complex interchanges, lead
to a large number of poles, and thus result in poor optical guidance. On
the other hand, at large toll booths and other wide areas of pavement,
normal solutions do not allow a convenient transverse uniformity of
luminance on the whole width of the carriageway. In these cases, it may
be of advantage to use powerful light sources, on very high poles ( 18 m to
40 m high). Such a solution is satisfactory provided the following conditions
are satisfied :
(i) Usual principles regarding the uniformity of luminance should

be generally kept.
(ii) The spacing to height ratio should be adequate, considering the
geometry of the installation and the photometric characteristics
of the lantern. There should be a careful study of the luminance
pattern, which implies a precise knowledge of the carriageway
properties. Also, glare will be carefully controlled, by reducing
excessive luminous intensities facing the traffic.
(iii) Owing to the very quick changes of the atmospheric absorption
in misty weather, caution should be exercised in using high masts
in areas where fog is frequent.
(iv) The lighting provided by high masts will be efficient only when
the surface of the carriageways is not too small compared with
the whole size of the installation.
( v) The servicing of lanterns on high masts must be considered at
the time an installation is being designed. When the lanterns
have to be reached with a tower-wagon, they should be erected
near a carriageway, and their height of suspension should not
exceed 18 m. Lanterns can also be reached by ladder placed
inside or outside the pole, these must be constructed and main-
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tained in accordance with the relevant safety regulations. Lowering gear built into the lighting column can also be used to take the
lanterns down, this is more expensive in initial cost, but more
secure, and also cheaper in running cost.
Arrangement at Interchanges

The lantern arrangement at interchange and toll plazas is open to
experimentation and innovation. High mast and flood lighting techniques
have considerable application at these locations. Rigid tables and rules, as
opposed to design criteria and guide lines will inhibit rather than help the
designer. The objective should be to clearly indicate the layout of the interchange, and lead drivers safely through it. Particular consideration should
be given to factors such as the optical guidance provided by the lantern
layout, and the possible need for higher levels of luminance at critical
locations where the traffic situation places increased demands on the
motorist.

STRUCTURES AND TUNNELS
Freeway Bridges

On structures carrying freeway carriageways with normal shoulder widths
and clearances, the lighting on the structure should be the same as on the
approaches.
On major structures, where there may be restrictive clearance or slightly
reduced lane widths, particularly if coupled with high volume to capacity
ratios during darkness hours, there may be a good case to light to an
appreciably higher than normal standard. Each case should be treated on
its merits.
Freeway Underpasses

Underpasses less than about 20 m long are usually adequately lit at night
by the normal freeway lighting outside the limits of the underpass.
For underpasses longer than 20 m, and in other special cases, some
supplemental night lighting may be necessary. In such cases fluorescent or
low mounting height mercury lighting may be used. The level of lighting
should be about the same as (but in no case greater than twice) the level
of lighting on the approaches.
Tunnels

The lighting of tunnels is a specialised subject and each case should be
considered on its merits.

TYPICAL ARRANGEMENTS
Typical lighting arrangements are as follows:
(i) Partial interchange lighting as shown in Fig. 1.
(ii) Complete interchange lighting as shown in Fig. 2.
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DEVELOPMENTS IN LIGHTING
Current developments in freeway lighting include the use of:
(i) high mast lighting; and
(ii) catenary lighting.
Development of, and experiment with, these forms of lighting is to be
encouraged so that operational experience with them can be obtained. At
this stage it is too early to include guide lines for these forms of lighting.
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