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Summary

This report investigates the evidence for determining
traffic lane widths. Road authorities are increasingly
considering the range of road users (pedestrians, cyclists,
private motorised vehicles, road based public transport
and freight) in allocating available road space. This forms
the basis of VicRoads SmartRoads Network Operating
Plans®. When road designers and operators consciously
assess appropriate lane widths, it can result in a more
efficient use of existing road space.

Current Australian guidelines recommend traffic lane
widths of 3.5m as standard. This report finds that lanes
below 3.5 metres can operate successfully provided that
attention is paid to the local circumstances.

Research on the effect of lane width

There is little evidence that urban lane widths affect
safety. The few formal studies available often pertain to
rural roads or to very wide lanes.

Although it is widely held that narrow lanes reduce speeds
there is little substantial evidence either supporting or
refuting this view.

Appropriate lane widths

Consideration should be given to the desired function of
the road. VicRoads SmartRoads approach to road space
allocation provides a good starting point. Road
resurfacing and reconstructions provide the opportunity to
assess the best operation of the road space.

! “SmartRoads is an approach that manages competing interests for limited road space by giving priority use of the
road to different transport modes at particular times of the day.” VicRoads website, 2010.
http://www.vicroads.vic.gov.au/Home/TrafficAndRoadConditions/HowWeManageTraffic/Smartroads/
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Reductions in lane width require a careful examination of
local factors including:

Vehicle type and volume
Speed

Lane type

Situation in adjacent lane
Cross fall

Horizontal alignment
Provision for other modes

Examples of narrow lanes

There are many examples where lane widths much
narrower than 3.5m operate satisfactorily - some down to
25m. In many cases by narrowing the lanes, the
additional space has been used to provide for other road
functions.

Existing traffic lanes in Melbourne have commonly been
narrowed to:

Retrofit turning lanes within the same road space to
separate vehicles travelling at different speeds and to
reduce rear end collisions.

Install new bicycle lanes or widen existing bicycle
lanes.

Reduce the distance pedestrians have to cross,
sometimes in conjunction with kerb outstands.
Calm traffic as part of a package of measures to
encourage lower speeds and improve safety.
Provide parking lanes or widen existing parking
lanes. Wider parking lanes mean more space for
drivers getting into and out of their vehicles. This
reduces the risk of an opening car door hitting
another vehicle or a cyclist.

Final report
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1. Introduction

“A fundamental feature of roadway cross section is the width of a travel lane, which must be
sufficient to accommodate the design vehicle, allow for imprecise steering manouvers [sic],
and provide clearance for opposing flow in adjacent lanes.” (Hall et al, 1995)

This present study is concerned with traffic lane widths on urban arterial and collector
roads. The findings have general applicability but do not specifically address lane widths in
the following situations:

= Rural roads and freeways;

= Local streets where space is undefined;

= Lanes where general traffic, bicycles or motorbikes share the lane side by side; and

= Special purpose lanes dedicated to buses, bicycles, trams, or on-street parking.
Therefore if the road is intended for use by any of these modes, consideration
needs to be given to how best to provide space for them.

Road designers are increasingly aware of providing for the various road users who compete
for space on roads. By providing traffic lanes of suitable width, the available space can be
better allocated between the users. For example, narrowing the traffic lanes to install a
marked bicycle lane makes better use of the space for drivers and cyclists. A dedicated
space for cyclists makes it easier (and likely safer) for cyclists attempting to avoid car doors
and for drivers overtaking cyclists.

Table 1 outlines the sections covered in this report.

m Table 1: Sections of this report

Sections Page reference
= Introduction (this section) = p.b6
= Background Vehicle requirements and other = p7

factors that determine lane width

= Guidelines What Australian and international = p.10
guidelines say about lane width

= Research Studies that have investigated the = pl4
impact of lane width on safety and
vehicle speed

m  Examples of Narrow Lanes  Roads in Melbourne with lanes = p.20
narrower than 3.5m that work
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2. Background

2.1.  Definition of Road Space

Large areas of undefined road space lead to road users being unsure where to expect
conflicts and inconsistency in vehicle tracking. Marking the pavement using painted lines
and traffic islands means potential conflicts are minimised, and vehicle trajectories are
much more apparent to other road users.

In very wide lanes drivers tend to track in a staggered pattern or attempt to travel in two
abreast in the same lane. Wide kerbside lanes designed such that cyclists and vehicles use
the same lane can be confusing for both motorists and bike riders due to this uncertainty in
tracking position. It is also complicated by the Australian road rules, adopted by most states
and territories, which state “a driver on a road (except a multi-lane road) must drive as
near as practicable to the far left side of the road.”

m  Wide areas of undefined space lead to uncertainty in vehicle tracking

= -

2.2.  Factors that determine lane width

The most appropriate lane width will be specific to the circumstances. Factors that have
been identified® in influencing lane widths include:

= Vehicle type and volume (frequency). Larger vehicles such as trucks and buses
tend to be wider than private cars. Therefore they may require wider travel lanes.

= Speed. Often on Australian highways (100kph speed limit with limited driveways
and cross roads), a shoulder is provided to give drivers extra space to regain
control should it be lost for some reason.

% The first six factors are discussed in Hall (1995). Austroads (2009) also states that “the design of roads should be
based on the capabilities and behaviour of all road users”.
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= Lane type. As discussed for speed, additional space provides more opportunity for
drivers to regain control of their vehicles. A vehicle travelling in the middle lane of a
three lane road has the opportunity to change into either adjacent lane to avoid a
collision. However a vehicle in the only traffic lane in one direction is more likely to
encounter a (slow or stationary) turning vehicle and their only option to avoid a
collision is to brake, move into oncoming traffic, or leave the road.

Situation adjacent to the lane. When there . '
i ] m These vehicles moved to the edge of the traffic
are obstructions or dangers adjacent to the lane (or even out of the lane) when passing

lane or the road surface at the edge of the oncoming vehicles
lane is poor, drivers tend to move away from ' '
the edge of the lane. Situations include:

o Kerb/parking/bike lane/no shoulder

0 Road side furniture/obstructions

0 Pedestrians

o Pits, cobblestone, drop off
Cross fall (slope of the road). The cross
fall of the outer lanes will tip the top left
corner of trucks towards overhanging trees
or roadside furniture, poles, and shop
awnings.
Horizontal alignment. On a curve, large
vehicles have swept paths that require wider
traffic lanes if they are to remain entirely
within the lane.
Provision for other modes. Reducing the
lane widths of the traffic lanes will be
beneficial to pedestrians crossing the road
as the distance across the road is reduced.
Excess space may be used to install or
widen a bicycle lane.

Drivers respond to their situation and will attempt to avoid hitting another object. For
example, if a bus driver perceives a risk of knocking their side mirror against an oncoming
vehicle or kerbside object, they will shift away from the perceived hazard.
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2.3.  Out of lane movements can be acceptable

It is sometimes acceptable for vehicles to travel outside of their designated lane.
Acceptability depends on the frequency of these events and the consequences. Familiar
examples where vehicles travel outside of their lane include:

= Left turning trucks and buses. Depending on
the geometry of the road, large vehicles turn left
from the lane adjacent to the kerbside lane, or a
combination of the kerbside and adjacent lane.

= Overtaking aright turning vehicle. On a road
= Example of an out of lane left turn with a parking lane and one through lane, right
turning vehicles have to stop in the only available
lane. Other vehicles often ‘squeeze’ between the
turning vehicle and parked cars, travelling partly
in the traffic lane and partly in the parking lane.
The same applies to roads with bicycle lanes,
where overtaking vehicles move into the bicycle
lane to pass.

= Parking manoeuvres. Drivers waiting to reverse
parallel park use the adjacent lane and are
themselves overtaken by others who drive partly
in the oncoming traffic lane.

= Large vehicles in narrow lanes. In some
instances, the lanes are narrower than large
vehicles that use them. For example, along a bus
route with bicycle lanes, the side mirror of the bus
may overhang the adjacent lane.
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3. Guidelines

3.1. Introduction

This section considers the role and definition of guidelines. Advice on the widths of traffic
lanes is given in guidelines produced by Austroads (whose members are road transport and
traffic authorities from Australia and New Zealand).

Guidelines are often used to outline acceptable practice in road design. “The Austroads
Guide to Road Design seeks to capture the contemporary practice of member organisations
in road design” (Austroads, 2006a). As the name suggests, guidelines provide guidance in
designing roads, and it is expected that professionals will apply their own judgements in
determining the best design. This is one way in which guidelines differ from standards; they
are not prescriptive. Moreover the performance of roads is not easy to define®.

Guidelines provide a good starting point for design, but have to be balanced against
practical constraints and site specific considerations. They often outline ideal situations
where there is sufficient road width to accommodate all users. Some implicitly assume
green field locations rather than retrofitting in heavily constrained circumstances.

3.2.  Australian Guidelines

In Australia, the maximum allowable width of a vehicle body is 2.5m unless it has been
granted an over dimensional permit. This width does not include mirrors, so a typical bus is
2.5m wide plus side mirrors. A typical car has a body width of about 1.9m plus mirrors®. The
main issue is the width that should be provided to account for driver skill levels outside the
swept path of the actual vehicle.

Schramm and Rakotonirainy (2009) reviewed an Australian study which considered the
theoretical operation of heavy vehicles (trucks) within a traffic lane. “Models of estimated
lane width requirements for heavy vehicles were developed, based on the mean measured
lateral displacement and the maximum Australian legal vehicle width (2.5m). The results
indicated that a majority of heavy vehicle configurations had a lane width requirement of
less than 3.2m when travelling at 90kph, and 3.1m when travelling at 60kph. Prime-movers
and semi-trailers were shown to have the smallest lane width requirements, estimated at
2.8m when travelling at 60kph... This research demonstrated that greater lane widths were
required when travel speed increased, although there was no measure of statistical
importance of this finding.”

3 Hauer (1999) highlights, the geometric design of roads differs from other civil engineering practices in two ways:

. “Safety failure is not a matter of ‘either - or’, but a matter of degree.” Compared to building a bridge,
which has a clear failure point (i.e. it collapses), designing the geometry of a road has no defined point of
failure. It is difficult to determine the number of crashes on a road that are due to the road layout and to
define what constitutes a ‘safe’ number of crashes.

=  Road users react depending on the road geometry. “There is no parallel to this in other civil engineering
design. One does not assume that the load will be adapted to the strength of the beam or that it will rain
less if the diameter of a culvert is small.”

* Design Vehicle dimensions from Austroads, 2006b
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Austroads (2009) states that “current Australian and New Zealand practice is to provide
standard traffic lane widths of 3.5 m ...[This] allows for large vehicles to pass or overtake,
without either vehicle having to move sideways towards the outer edge of the lane.”

Table 2 shows Austroads (2009) guidelines for an urban arterial general traffic lane.

m Table 2: Urban arterial road widths (excerpt from Austroads, 2009 Table 4.3)

Element Lane width (m) | Comments
General traffic lane 3.3-35 General traffic lane widths to be used for all roads
3.0-33 For use on low speed roads with low truck volumes

This table considers the first two factors discussed in Section 2— vehicle type/volume and
speed. It relies on designers to interpret what constitutes “low speed roads” or “low truck
volumes”. The guidelines do state that road designers should “...understand the type and
mix of traffic expected to use the road...[and] be conscious of the effort that various road
authorities are expending to provide road space for all types of transport”. It therefore opens
the opportunity for a reduction in lane widths depending on local circumstances as
described in Austroads (2009):

“...Lane widths to be adopted in residential, commercial and industrial areas are typically
determined by the local municipality. Given the varying nature of these developments in
terms of scale and traffic mix, designers should seek guidance regarding the choice of
traffic lane width from the relevant municipal road authority.”

The Victorian Department of Planning and Community Development (DPCD) guidelines
suggest traffic lanes along bus routes should be 3.5m wide. These guidelines are best
applied to green field sites (new developments). They do not necessarily produce the
optimal allocation of road space where there is limited road width with different users
competing for space.

3.3.  International Comparison

Hall et al (1995) compared cross sectional design policies between various countries (see
Table 3). “The survey found that lane widths vary from nation to nation, but within
reasonably narrow ranges: typically 3.5 to 3.75m for freeways, 3.0 to 3.75m for arterials and
2.75 to 3.65m for local roads”.

The following comments qualify Table 3:

= Schramm and Rakotonirainy (2009) state “the [Austroads] guidelines indicate that
the preferred lane width for urban roads is 3.5m. This is towards the upper end of
lane widths recommendations for arterial roads when compared with international
guidelines.”

= Hall et al (1995) noted that Germany recognizes that drivers tend to shy away from
the centreline of an undivided highway, so they widen the lane bordering oncoming
traffic by 0.25m.
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= Petritsch (undated) found USA guidance accepts that “under interrupted-flow (roads
with signals) conditions operating at low speeds (45 mph [72 kph] or less) narrower
lane widths are normally quite adequate and have some advantages”.

=  FHWA (2010) makes the following comment on the relationship between lane width
and safety. “In a reduced-speed urban environment ... the risk of lane-departure
crashes is less [than on highways]. The design objective is often how to best
distribute limited cross-sectional width to maximize safety for a wide variety of

roadway users.”

= London Cycling Design Standards (Transport for London, 2005) state “if the
proportion of HGV/PSV traffic is less than 10% and subject to the carriageway
geometry and speed of traffic, the motor traffic lane widths may be reduced to
between 2.5 and 2.9m, including those adjacent to advisory cycle lanes.” (Note:
advisory cycle lanes are defined as cycle lanes “ to show indicative area for cyclists
— other traffic can legally enter”)

m Table 3: Comparison of recommended traffic lane widths in various countries (Hall et al, 1995)

Country Roadway Classification
Freeway Arterial Minor or local
Brazil 3.75m 3.75m 3.0m
Canada 3.0t03.7m 3.0t0 3.3m
rural collector rural collector
China 3.5t03.75m 3.75m 3.5m
Czech Republic 3.5t0 3.75m 3.0t0 3.5m 3.0m
Denmark 3.5m 3.0m 3.0t0 3.25m
France 3.5m 3.5m 3.5m
Germany 3.5103.75m 3.2510 3.5m 2.7510 3.25m
Greece 3.5103.75m 3.2510 3.75m 3.0t0 3.25m
rural suburban
Hungary 3.75m 3.5m 3.0t03.5m
Indonesia 3.5t03.75m 3.25t0 3.5m 2.7510 3.0m
Israel 3.75m 3.6m 3.0t03.3m
Japan 3.5103.75m 3.2510 3.5m 3.0t0 3.25m
Netherlands 3.50m 2.7510 3.25m 3.10t0 3.25m
Poland 3.5t03.75m 3.0t03.5m 2.5103.0m
Portugal 3.75m 3.75m 3.0m
South Africa 3.7m 3.1t03.7mrural 2.2510 3.0m
3.0t0 3.7m urban
Spain 3.5103.75m 3.0t0 3.5m 3.0t0 3.25m
Sweden 3.75m
rural undivided
Final report PAGE 12
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Country Roadway Classification
Freeway Arterial Minor or local
Switzerland 3.75t0 4.0m 3.4510 3.75m 3.1510 3.65m
United Kingdom 3.65m 3.65m 3.0t0 3.65m
USA 3.6m 3.31t03.6m 2.7103.6m
Venezuela 3.6m 3.6m 3.0t03.3m
2.7m if AADT<500
Yugoslavia 3.5t03.75m 3.0t0 3.25m 2.7510 3.0m
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O@@ O ﬂm Lane Widths on Urban Roads

bicyclenetwork

4. Research

4.1. Introduction

This chapter reviews relevant literature on lane widths, most of which relates to safety. The
review includes literature and studies that are publically available on the internet, with the
exception of Australian Guidelines which can be purchased through Austroads. Compared
with other road design elements the amount of research on lane widths is limited.

The majority of past research has focussed on rural roads; only more recently have urban
roads been considered in studies. This is partly due to the difficulty in isolating road width
from all the other road design factors. It is difficult to determine to what degree changes in
safety or speed are due to a narrower lane and how much they are due to the other
concurrent changes to the road.

Many people hold firm beliefs concerning the effects of lane width on safety and on speed.
For example, there is a commonly held belief that wider traffic lanes lead to safer roads.
Unfortunately there is little evidence from formal studies to support these views. As well as
methodological difficulties there are relatively few urban roads with lanes less than 3 metres
so research on their performance is very limited.

“In sum, all the consecutive Committees [on Planning and Design Policies of the American
Association of State Highway Officials] in all editions of the Policy [on Geometric Design of
Rural Highways] declare in the first sentence that no feature of the highway has a greater
influence on safety than pavement width. Yet no edition of the Policy refers to what
research says about the nature of the relationship between lane width and crash frequency
or severity.” (Hauer, 1999)°

4.2.  Safety

Most studies have focussed on the link between lane width and safety, with “conventional
wisdom” suggesting that a wider lane is a safer lane. Potts et al (2007) noted that “there has
always existed a “conventional wisdom” that narrower lanes result in higher crash
frequencies”. However the studies that have been carried out have generally concluded one
of two things:

= the effect of lane width on safety is not conclusive, or
= wider traffic lanes (than about 3.4m) are actually less safe.

The “conventional wisdom” that wider equals safer has been challenged.

Several US studies have been conducted into lane width and actual crashes. Austroads
(2009) states “research has shown that there is no evidence that supports the assumption
that road safety is increased with wider traffic lanes [than 3.5m].”

® Although this reference explicitly concerns rural roads parallel comments could be made for urban roads.
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This finding is supported by research by Dumbaugh (2005) who found “the literature has
almost uniformly reported that the safety benefit of widening lanes stops once lanes reach a
width of roughly 11 feet [3.4m], with crash frequencies increasing as lanes approach and
exceed the more common 12-foot [3.7m] standard.”

Noland (2002) analysed road fatalities and injuries® in the US over a 14 year period to
determine the impact of certain road infrastructure ‘improvements’. The study focussed on
arterial and collector roads’ and also controlled for other factors known to affect road safety.

It found that lane width was a significant factor in only half of all scenarios. Lanes 12 ft
(3.7m) wide or more on collectors were the only category linked to a significant increase in
the number of fatalities compared to narrower lanes. Lanes 11ft (3.4m) or less on collectors
and arterials either had no significant impact on safety or were linked to a reduction in
fatalities and injuries compared to wider lanes.

The results shown in Figure 4-1 to Figure 4-4 are a graphical representation of the
conclusions of Noland (2002). Each figure is for a different road width. Noland said “it is in
general, not possible to support the engineering hypotheses” (“conventional wisdom” that a
wider lane is a safer lane).

m Figure 4-1: Lane widths of 2.7m or less were found to result in significant decreases in injuries and
fatalities compared to wider lanes (data from Noland, 2002 and has been metricated)
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® Fatalities and injuries are separate categories, so injuries do not include fatalities.

" Noland (2002) defines these: “Arterials are generally major multi-lane or intercity roads, perhaps with some
controlled access, but generally not. These also tend to be major connector roads within cities and suburban
areas. Collector roads are smaller scale roads that generally connect local distributor roads with arterials.”
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m Figure 4-2; Lane widths of 3.0m were found to result in significant decreases in injuries and

fatalities on arterial roads and have no significant effects on safety on collector roads compared to
wider lanes (data from Noland, 2002 and has been metricated)
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m  Figure 4-3: Lane widths of 3.4m were found to have no significant effects on safety on arterial roads
and result in significant decreases in injuries and fatalities on collector roads compared to wider

lanes (data from Noland, 2002 and has been metricated)
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m Figure 4-4; Lane widths of 3.7m or greater were found to have either no significant effects on safety
or result in significant increases in injuries and fatalities compared to narrower lanes (data from
Noland, 2002 and has been metricated)
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Noland (2002) noted that the “results strongly refute the hypothesis that infrastructure
improvements [including widening traffic lanes] have been effective at reducing total
fatalities and injuries... While it is not clear from these results whether there is some optimal
“safest” lane width, there does seem to be evidence that lane widths of over 11 ft (3.4m) do
not contribute to a safer road environment...These results are quite surprising as it is
general practice to improve the safety of roads by increasing lane widths. One possible
behavioral [sic] response is that drivers increase their speed when lanes are wider and off-
set any safety benefit from increased lane space”.

Potts et al (2007) conducted a study on the relationship between lane width and road safety
on arterial roads in the USA. They “found that, with limited exceptions, there is no
consistent, statistically significant relationship between lane width and safety for midblock
sections of urban and suburban arterials. There is no indication that the use of 3.0- or 3.3-
m, rather than 3.6-m lanes, for arterial midblock segments leads to increases in accident
frequency ... It is concluded from this research that there is no indication that crash
frequencies increase as lane width decreases for arterial roadway segments or arterial
intersection approaches.”

Parsons Transportation Group (2003) found “lane width does not appear to be correlated to
collision rate. Narrower lanes have been both credited for reductions in collisions and
blamed for increases in collisions. In both cases, lane width alone is not the primary cause
of changes in collision rate.”

An older study by Heimbach et al (1983) found the opposite to these studies, that in fact
lane width is one of many factors correlated to safety on urban arterials - “accidents
increase as traffic lane width decreases”.
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A recent study by Transport and Main Roads Queensland (2010) evaluated the results of
narrowing the kerbside lanes of the Gold Coast Bridge on the Gold Coast Highway from
4.3m to 3.2m to install 1.1m wide marked shoulders for bicycles. “The measurements
indicate that when the lane was made narrower, the level of encroachment (into the
adjacent lane) decreased; however this was only statistically significant in the AM period.”
Encroachment into adjacent lanes may be an indicator of safety, although this has not been
proven.

43.  Speed

Although it is widely held that narrow lanes reduce speeds, there is little substantial
evidence to support this view.

The TMR Queensland (2010) study also considered the effects on vehicle speed of
narrowing the kerbside lanes. “Looking at the total average motor vehicle speeds over five
week days there was a 4.85km/h (7.8%) decrease in the southbound direction [from
61.98km/h] and a 2.61km/h (4%) decrease in the northbound direction [from 64.45km/h]
when comparing total average before and after. As the traffic volume was consistent
between the two sampling periods, the narrowing of the lanes is the most probable factor to
have affected speed... Interestingly, the bridge has a 70km/hr speed limit so average traffic
speeds are well under the speed limit.”

Nilsson, A. (2001) reviewed studies which found “that the mean speed of free cars
decreased from 38.2 till 37.4 km/h when bicycle lanes were installed” and “more generally
... that mean speed increases by 0.4 km/h for each extra metre of traffic lane width”.
However when Nilsson conducted a study into the effect on driver speed of narrowing traffic
lanes by installing bicycle lanes in built up areas (50kph limit on all roads except one which
was 30kph), the same effect was not found. The study concluded that “bicycle lanes do not
have any general speed reducing effect. Even though roads are made visually narrower,
that does not guarantee that speeds will decrease. In fact speeds actually increased on
some streets. These were local/collector streets with low traffic volume. Bicycle lanes
neither seem to make car drivers pass slower, but on the other hand there is no evidence
that they pay less attention to cyclists.”

There are several studies available on the effect of driving speed as a function of lane width
on rural roads. Studies of driver speed in computer simulated rural road environments
(using driving simulators) found the lane width affects the driving speed for widths less than
3m; a narrower lane (less than 3m) produces a lower average speed (Lewis-Evans and
Charlton, 2005; Godley et al, 2004). For straight sections in these simulator trials, Schramm
and Rakotonirainy (2009) reported that “the influence of lane width on speed selection was
shown to be non-linear. The results from the simulator indicated that there was no
significant difference in means speed for lane widths for 3.0m and 3.6m”. They also found
evidence that “speed increases as the number of lanes increases...total roadway width can
be important in determining driver speed choices, independent of individual traffic lane
width.” Research by Fitzpatrick et al (2001) found that lane width may be a factor in speed
variability on straight sections of four-lane suburban arterials. Once posted speed was
removed, which was found to be a significant factor, “only lane width was a significant

Final report PAGE 18



OO® O

bicyclenetwork

ﬂm Lane Widths on Urban Roads

variable for straight sections, explaining about 25 percent of the variability of the speeds”
(e.g. as lane width increased, so did speed).

An older study by Heimbach et al (1983) found that “both peak and off-peak operatings
speeds ... are significantly related to traffic lane width on urban arterials. Specifically,
operating speeds decrease ... as traffic lane width decreases.”

4.4.  Traffic Capacity

Another factor that has been researched in relation to lane width is the capacity of the road.
Traffic delays on urban roads are principally determined by junctions and not the free flow
speeds midblock.

Petritsch (undated) concluded that “so long as all other geometric and traffic signalization
conditions remain constant, there is no measurable decrease in urban street capacity when
through lane widths are narrowed from 12 feet [3.7m] to 10 feet [3.0m].”

Where bike riding volumes are high it could be argued that by reducing the traffic lane
widths to install a bicycle lane, the addition of a third lane increases the overall person
carrying capacity of the road.

45.  Pavement damage

Reduced lane widths reduce the variation in lateral tracking of vehicles which in turn may
increase pavement wear and damage. Liu and Wang (2003) found that “when a traffic lane
is narrowed, the width of a vehicle wheel track is reduced, implying that the moving wheels
are restricted to a more compact space...It is found that the decreasing of the lane width
from 3.66 m (12 ft) to 3.35 m (11 ft) and 3.05 m (10 ft) may cause about 20 and 40%
reduction in pavement fatigue life, respectively.”
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5. Examples of Narrow
Lanes

The previous sections have considered the theory, current
guidelines and evidence about the impact of lane width.
This section considers lane widths less than 3.5m that
have been applied in practice. In accordance with
Austroads guidelines, lane widths have been measured
from the kerb face to the centre of the marked lane lines.

In each of these examples the trade-offs that have been
made between lane width and other factors are
discussed. All major cities have streets with narrow lanes;
the examples shown are from Melbourne, Victoria. Note
that according to the SmartRoads Network Operating
Plans none of the roads shown in these examples are
‘priority traffic routes’.
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Kambrook Rd, Caulfield

Location: Kambrook Rd, Caulfield between Glen Eira Rd and Balaclava Rd

Mel ref: 68 D2

Speed limit; 60 kph

Road type and functiong: Local road, priority bicycle route (part)

Traffic volume: Low

Vehicle composition: Mainly private cars, occasional trucks and bicycles. Part of the road is a public bus route.
Lane widths: Approx 12.3m wide roadway. Previously two lanes each 6.1m wide; changed to parking/bicycle
lanes 3.2m wide and traffic lanes 3.0m.

In early 2010, Glen Eira City Council formalised the road space along Kambrook Rd in Caulfield. Previously the
road was controlled only by a single centreline and vehicles were permitted to park along the kerb. Council have
since added an extra line on each side of the road to designate a parking and bicycle lane. Each of these
parking and bicycle lanes are approximately 3.2m wide, leaving 3.0m for the traffic lanes. The formalised layout
provides designated space for parking, bicycles and moving traffic. When there are no parked vehicles, drivers
are likely to remain close to the centreline.

This road forms part of a bus route and the Glen Eira City Council discussed the plans with the bus operator
prior to making the changes. The operator approved 3.0m traffic lanes and there have been no reported issues
for buses along here since the changes were made.

Kambrook Rd Nov 2009 Kambrook Rd July 2010

8 Road type and function considers information from VicRoads on:
. Declared roads. “Declared roads are classified under the Road Management Act as Freeways ... and Arterial Roads”
and are operated by VicRoads
. Priority. Which modes are to be given priority on each route according to the SmartRoads Network Operating Plans
. Bicycle routes. Priority bicycle routes according to the Principle Bicycle Network (PBN) 2010 draft. There are two types
of PBN routes identified — priority and support.

Final report PAGE 21



O@@ O ﬂm Lane Widths on Urban Roads

bicyclenetwork
Brunswick St, Fitzroy

Location: Brunswick St, Fitzroy between Gertrude St and Alexandra Pde

Mel ref: 44 A6

Speed limit: 40 kph (permanent)

Road type and function: Local road, priority tram, bicycle and pedestrian route
Traffic volume: Medium

Vehicle composition: Mixture of cars, small delivery trucks, bicycles and trams.
Approx lane widths: Centre lane 2.7m; Kerbside lane 2.5m; Bicycle lane: 1.4m

Along Brunswick Road there are some clearway bicycle lanes which at other times revert to a parking lane.
There is also a central painted median which means large vehicles (including trams) can use this space if they
need additional width.

These cars fit comfortably in the traffic lanes which are 2.5 - 2.7m in width.
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Highett St, Richmond

Location: Highett St, Richmond between Hoddle St and Church St

Mel ref: 44 D8

Speed limit: 40 kph (permanent)

Road type and function: Local road, support bicycle route

Traffic volume: Low

Vehicle composition: Mostly cars and bicycles

Approx lane widths: Traffic lane 2.5m; Bicycle lane 1.7m; Parking lane 1.8m

The available road space on Highett St is shared between parked cars, bicycles and moving vehicles
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St Kilda Rd, Melbourne

Location: St Kilda Rd, Melbourne

Mel ref: 57 K1

Speed limit; 60 kph

Road type and function: Declared arterial, priority tram and bicycle route

Traffic volume: High

Vehicle composition: Cars, trucks, buses, bicycles, trams in the median

Approx lane widths: Traffic lanes 2.7 — 6.2m; Bicycle lane 1.4m; Parking lane 2.0m

The traffic lane widths on St Kilda Rd vary depending on their purpose. The traffic lanes towards the outside of
the road (adjacent to the parking and bicycle lanes) are narrower, between about 2.7 and 2.8m. At the location
shown in the photo, there is only one traffic lane marked between the tram line and the raised island. This lane
is about 6.2m wide because it operates as a parking lane and a traffic lane outside of clearway hours.

Some of the traffic lanes on St Kilda Rd are less than 3.5m and operate successfully
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Toorak Rd, South Yarra

Location: Toorak Rd, South Yarra between Punt Rd and Grange Rd

Mel ref: 58 C3

Speed limit: 40 kph (permanent)

Road type and function: Declared arterial, priority tram and pedestrian route, support bicycle route
Traffic volume: Medium

Vehicle composition: Mixture of cars, small delivery trucks, bicycles and trams.

Approx lane widths: Kerbside traffic lanes 2.7m; Centre traffic/tram lanes 3.4m; Bicycle lanes 1.3m

The hicycle lanes were installed in 2000 to reduce the kerbside lane width during clearway periods to provide
space for cyclists and the intention to reduce traffic speeds. The kerbside traffic lanes were narrowed from
about 4m to about 2.7m. When the clearway is not in operation, vehicles park over the bicycle lane and the road
operates as only one lane of traffic in each direction (in the centre lanes). There is also a painted median
through some parts of the shopping strip which reduces the centre lane widths to about the same as the
kerbside lanes.

The mixture of vehicles on Toorak Rd operate successfully in the 2.7m lanes
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Canning St, Carlton North

Location: Canning St, Carlton North

Mel ref: 43 K2

Speed limit; 40 kph

Road type and function: Local road, support bicycle route

Traffic volume: Low

Vehicle composition: Mostly bicycles and cars

Approx lane widths; Traffic lanes 2.7m, Bicycle lanes 1.8m, parking lanes 2.4m

Canning Stis a local, residential street with a wide, raised median separating the two directions of traffic. It has
a traffic lane, bicycle lane and parking lane on each side of the road. The width of the various lanes on Canning
St were reviewed in 2009. The Council considered how wide each lane needed to be to cater for the type and
volume of users. The traffic lane width requirement was determined to be 3.0m (very few large vehicles) and the
bicycle lane 1.8m (due to the high number of cyclists using the route). The Council used the technique of
marking the lanes beginning from the centre of the road. Once the traffic and bicycle lanes were marked, the
additional space was designated as a wide parking lane (2.7m) to provide clearance between car doors and
cyclists.

In the review of road space allocation, the bicycle lane was widened as evident in this picture.
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Collins St, Melbourne

Location: Collins St, Melbourne

Mel ref: 43 F9

Speed limit; 50 kph

Road type and function: Local road, priority pedestrian, cyclist and tram route

Traffic volume: Medium

Vehicle composition: Cars, small delivery trucks, bicycles and buses Trams in the median.
Approx lane widths: Past the tram super stops: Traffic lanes 2.3m; Bicycle lanes 0.6m

The narrow road cross section means that past the tram platform stops lanes are quite narrow. The traffic lane
is wide enough for a car, although drivers tend to stay to the left of the lane to avoid hitting the tram platform.
The low speeds along Collins St mean this cross-section operates adequately. Although the bicycle lane is
narrow, it encourages the cars to move to the right and usually provides enough room for a cyclist to slowly
pass stationary traffic.

The traffic lane is just wide enough to accommodate a car without it overhanging the bike lane
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Shandon St, Mornington

Location: Shandon St, Mornington

Mel ref: 104 G11

Speed limit; 50 kph

Road type and function: Local road

Traffic volume: Low

Vehicle composition: Mainly cars

Approx lane widths: Traffic lane (two way) 5.3m; Parking lanes 1.9m

Along Shandon St, the parking lanes have been marked, but not the centreline of the road. Therefore vehicles
travelling in opposite directions have to share the same lane, often giving way to oncoming vehicles if there is a
parked car.

The only markings on this road are the parking lanes
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Alma Rd, Caulfield North

Location: Alma Rd, Caulfield North between Orrong Rd and Dandenong Rd
Mel ref: 58 J10

Speed limit; 60 kph

Road type and function: Local road, priority bicycle route

Traffic volume: Medium

Vehicle composition: Mostly cars

Approx lane widths: Traffic lanes 3.0m, Parking and bicycle lanes 3.0m.

The picture shows that the bicycle lane has been widened by narrowing the traffic lane
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Sydney Rd, Brunswick

Location: Sydney Rd, Brunswick between Bell St and Brunswick Rd

Mel ref: 29 G8

Speed limit; 40 kph

Road type and function: Declared arterial, priority tram, bicycle and pedestrian route

Traffic volume: High

Vehicle composition: Cars, trucks, bicycles and trams

Approx lane widths: Bicycle lane 0.8m, Kerbside traffic lanes 3.0m, Centre traffic (and tram) lane 3.3m

VicRoads installed a clearway bicycle lane along Sydney Rd in mid 2010. This was done by narrowing the
kerbside traffic lane to 3.0m, which provides cyclists with space not only in moving traffic, but also in stationary
traffic as there is now sufficient room to pass on the left.

Vehicles travel in a more orderly fashion since the traffic lane was narrowed to install a bike lane on Sydney Rd
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Warrigal Rd, Mentone

Location: Warrigal Rd, Mentone between Nepean Hwy and Centre Dandenong Rd
Mel ref: 87 B5

Speed limit; 60 kph

Road type and function: Declared arterial, priority bus route, support bicycle route
Traffic volume: High

Vehicle composition: Cars, trucks, buses (SmartBus route)

Approx lane widths: 2.8m

This section of Warrigal Rd has lanes narrower than recommended by the Austroads guidelines, however
functions satisfactorily. Occasionally when there are two large vehicles on the road at the same time, they travel
in a staggered pattern to avoid knocking mirrors. However, cars have ample room to move within the lane to
avoid other vehicles.

Cars still have space to move laterally within the lane
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Beach Rd, Mentone

Location: Beach Rd at Sea Pde, Mentone

Mel ref: 86 J7

Speed limit; 60 kph

Road type and function: Declared arterial, ‘other traffic route’ (SmartRoads), support bicycle route
Traffic volume: High

Vehicle composition: Mainly cars, high cyclist volumes on weekends

Approx lane widths: Traffic lanes 3.4m; Right turn lane (in median) 2.5m

At this location, the traffic lanes on Beach Rd have been narrowed to provide room for a right turn lane in the
median. The right turn lane is sufficiently wide for a car to travel in. At low speeds (as expected in this turning
lane) drivers are able to position the vehicle so that it remains within the lane. Installing a right turn lane here
reduces the risk of rear end collisions and improves the traffic flow along the road, factors that were likely
weighed up when the 2.5m right turn lane was installed.

el

A car fits comfortably in this 2.5m right turn lane
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Centre Rd, Bentleigh East

Location: Centre Rd at the intersection with East Boundary Rd, Bentleigh East

Mel ref: 77 J1

Speed limit; 60 kph

Road type and function: Declared arterial, priority bus and bicycle route

Traffic volume: Medium

Vehicle composition: Cars, trucks and buses

Approx lane widths: Westhound lanes approaching the intersection are all about 2.7m wide.

East of the intersection, Centre Rd has only two lanes in the westbound direction. At the traffic lights, three
lanes have been squeezed into the available cross section. Often traffic lanes are narrowed at intersections to
be able to fit additional (turning) lanes in.

g o f-_"\':‘

The cars fit within the 2.7m lanes at this intersection
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