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Executive Summary
Providing for bicycle riders on local road roundabouts has been a recurring issue of concern
for Banyule City Council. The present report was commissioned by the Council with
funding from a TAC Local Government Grant to develop guidelines for providing for bicycle
riders at roundabouts. This phase 1 report reviews the literature on providing for bicycle
riders at roundabouts and presents a set of recommended treatments.
Roundabouts are an effective and efficient intersection design that can markedly reduce
motorist crash risk compared with sign-controlled intersections. However, bicycle riders are
over-represented in crashes in at roundabouts; 17% of police-reported crashes involving
bicycle riders in the period from 2008 to 2013 in Banyule were at roundabouts, compared
with 3% of motor vehicle occupants. The most common crash mode involving bicycle riders
and motorists at local road roundabouts during the period was where a motorist failed to
give way to a bicycle rider approaching from their right on the roundabout. Furthermore,
there has been frequent reports of concern from bicycle riders about near misses and
feelings of discomfort at and around roundabouts in the municipality.
The existing engineering guidelines, and common practice among traffic engineers, is to
design roundabouts with tangential entries so as to minimise travel delays and maximise
capacity for motorists. To enhance provision for bicycle riders the existing guidelines
suggest either reducing motorist speeds through tighter geometry such as smaller entry
radii to reduce entry speeds or providing for bicycle lanes approaching and within the
roundabout circulating area. However, the balance of evidence would suggest that
providing bicycle lanes within roundabouts is counterproductive; while it may create a
greater sense of comfort for riders it is likely to increase the crash risk. Furthermore, the
existing guidance does not provide advice on alternative treatments such as sharrows.
In the present report we recommend the following three principles should guide the
engineering design of local road roundabouts:


traffic speeds near and in roundabouts should be low (below 30 km/h, and ideally
below 25 km/h),



it should be both safe and reasonable for bicycle riders to be able to claim a central
lane position approaching and within the roundabout (and they should be
encouraged to do so), and



this transition from the kerbside to a central lane position should be encouraged
upstream of the holding line (ideally 20 m or more).

The rationale for these principles is as follows:


The Safe System approach dictates that the road environment should not lead to
serious injury or death even where road users make mistakes; the biomechanical
limits of the unprotected human body dictate that the safest speed for interacting
with motorists is at or below 30 km/h.



The cause of most rider-motorist conflicts at roundabouts can be attributable to the
look-but-did-not-see phenomena. To maximise the likelihood that motorists will
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look and see bicycle riders approaching from their right riders should be
encouraged to position themselves towards the centre of the approaching lane and
within the circulating area.


Consistent with engineering practice that encourages the division of road user
interactions into stages riders should be encouraged to transition towards the
centre of the lane well ahead of the roundabout, where road users ought to be
concentrating on negotiating with traffic within the roundabout itself.

To achieve these principles a range of design options are proposed. These range from
comparatively simple and cheap treatments to complete roundabout reconstruction (or
removal). In order from simple to complex we suggest the following treatments be
considered by road authorities for local road roundabouts:








Sharrows:
o

Central bicycle lane markings on the roundabout approach arms positioned
at least 20 m behind the holding line to encourage early rider transition
towards the centre of the lane.

o

Motorist approach speeds must be below 30 km/h and ideally below 25
km/h for sharrows to be effective and practical.

o

Sharrows are not recommended for the departure legs and may be
unnecessary within the circulating area; the objective is to encourage riders
to take a central lane position early on approaching the roundabout.

Vertical deflections:
o

Traffic calming devices such as speed cushions, humps and raised tables
are well known to be very effective at reducing motorist speeds.

o

These devices should be installed on roundabout approaches where
motorist speeds are likely to exceed 25 km/h.

o

Such devices are likely to be cost effective at many locations, although
there are potential issues on bus routes and consideration should be given
to ensuring the device is acceptable to bicycle riders.

Straight splitter islands:
o

Consistent with the radial approach to roundabout geometry, splitter islands
should guide motorists towards the central island, rather than around it.

o

In some instances splitter islands may not be desirable at all, particularly
where they are too narrow to provide a staging point for pedestrians or
unduly hinder turning movements by larger vehicles.

Blisters:
o

Usually combined with reconfigured splitter islands, blisters along the
kerbside at a roundabout approach will encourage a more radial approach
to the intersection, reducing speeds.

o

Care should be given to ensure a smooth transition from the mid-block kerb
line so as not to create a pinch point.
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o




Semi-mountable or fully mountable designs may be warranted where there
are larger vehicle movements (e.g. buses or garbage trucks).

Full radial design:
o

An extension of straight splitter islands and blisters, possibly incorporating
a full redesign of the central island and kerbs to ensure motorists approach
the roundabout towards the central island.

o

Likely to be expensive given kerb realignment and possible services
relocation.

o

The use of semi-mountable and fully mountable kerbs and aprons may be
required to ensure access for larger vehicles and minimise the need for
recurrent maintenance.

Raised intersections
o

In some cases roundabouts may not be desirable at all, in which case
raised intersections may provide a safe, convenient alternative.

o

Raised intersections do not present the pinch points that roundabouts
present, but there is limited evidence on their safety performance as few
have been built (and evaluated).

We note that these recommendations are accumulative; that is, sharrows are
recommended for use in conjunction with the other traffic calming measures – particularly
where motorist speeds are too high for sharrows to be effective or practicable.
The use of bicycle lanes at local road roundabouts is discouraged, as is the provision of
bicycle lanes on the approaches to roundabouts. If there are bicycle lanes at mid-block
locations they should terminate at least 20 m ahead of the holding line and sharrows be
used to encourage riders to take a central lane position.
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1 Introduction
1.1 Background
Banyule City Council has been awarded funding from the Transport Accident Commission
(TAC) Local Government Grants program to develop guidelines for providing for bicycle
riders at local road roundabouts. The objectives of this grant are to:
a) review the research and evidence on treatments for bicycle riders at local road
roundabouts, and particularly of local road roundabouts within Banyule,
b) from this review identify guidelines for retrofitting existing roundabouts that better
accommodate bicycle riders without unduly impacting safety or mobility of other
road users,
c) develop concept designs for improvements to four “typical” roundabouts within the
municipality, and
d) prioritise among the 128 roundabouts on local roads within the municipality to
identify a shortlist of those roundabouts which may most benefit from treatment.
It is intended that the guidelines will have wider applicability outside the Banyule City
Council area given that the issues discussed in this research apply equally across many
jurisdictions.

1.2 Motivation
This research was motivated by concerns expressed by bicycle riders within the
municipality regarding feelings of discomfort and near misses at local road roundabouts.
Council has responded to these concerns by introducing “sharrow” bicycle symbols in
central lane positions approaching roundabouts and within the circulating area at a number
of roundabouts. These sharrows have the dual purpose of (a) seeking to remind motorists
of the likely presence of bicycle riders, and (b) of encouraging bicycle riders to take a
central lane position approaching and through the roundabout. While not yet formally
adopted within Australian or Victorian traffic engineering guidance, these sharrow markings
are increasingly used in Victoria and have been subject to an evaluation (CDM Research
2013b). That evaluation concluded that sharrows encourage riders to claim a more central
lane position on low-speed local roads and are likely to offer safety benefits at local road
roundabouts.
A further motivation for this research was the release of a research report by Austroads in
2014 that recommended against the use of bicycle lanes on local road roundabouts (Wilke,
Lieswyn, and Munro 2014). Instead, that report recommended that measures such as
roundabout geometry and vertical deflections be used to reduce motorists’ speeds to levels
such that motorists and riders can equitably and safely share the carriageway, along with
sharrows to encourage riders to occupy a central lane position. These recommendations
run contrary to current design practices documented in Austroads traffic engineering
guidance (Austroads 2009) and VicRoads cycle notes (VicRoads 2005) that provide advice
on providing bicycle lanes within roundabouts and are silent on the use of sharrows.
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1.3 Purpose of this report
This report responds to objectives (a) and (b) listed in Section 1.1. Specifically, this report:


reviews the current state of knowledge on rider safety at local road roundabouts,



reviews police-reported crash statistics involving bicycle riders at roundabouts in
Banyule,



obtains data on motorist speeds approaching a selection of roundabouts within
Banyule,



identifies potential countermeasures, and



provides a set of guidelines for design interventions.

It is intended that a Phase 2 report will document concept designs for a selection of
roundabouts within the municipality and provide a prioritised list of roundabouts for
treatment.

1.4 Caveats
Road crashes are, fortunately, very infrequent events. Furthermore, the contributing factors
to crashes are invariably multifactorial – there will be elements of road design, vehicle
design and human behaviour that all contribute to a crash. Identifying with absolute
confidence which elements, and to what extent, were contributors to a crash are often
impossible. Instead, it is necessary to make reasonable inferences based on limited data as
to the most likely contributing factors.
In this environment of incomplete information it is necessary to interpret the evidence
subjectively. In this report we draw conclusions that are, in our view, the most reasonable
and defensible conclusions to draw based on the present state of knowledge. As further
evidence accumulates over time it will be prudent to reassess these conclusions.
Context matters; while we offer general recommendations in this report each intersection
will be different. There will be locations where a particular treatment will have positive
effects, and others where the effects will be negative. It is essential that the designer
consider the validity of these recommendations within this context.

1.5 Layout of this report
This report is structured as follows:


Section 2 reviews the literature and existing evidence on safety for bicycle riders at
roundabouts,



Section 3 reviews the police-reported crash statistics both in Banyule and Victoria
as a whole,



Section 4 presents motorist speed data at a selection of roundabouts in Banyule,
and



Section 5 describes our recommended guidelines for providing for bicycle riders at
local road roundabouts.
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2 Literature review
2.1 Introduction
There has been a comparatively significant amount of research into cyclist safety at
roundabouts. This research has been reviewed in an Australasian context by a number of
authors (Wilke, Lieswyn, and Munro 2014; Patterson 2010; B. Cumming 2011) and is
summarised here in the context of local road roundabouts.
Clearly, roundabouts on local roads must safely and efficiently serve not only bicycle rides
but also motorists, pedestrians and access by larger vehicles (e.g. small to medium-sized
vans and trucks). Roundabouts have been shown to have a good safety record for motor
vehicle occupants compared with sign controlled intersections (Institute of Transportation
Engineers 2008; Elvik et al. 2009); it is widely accepted that roundabouts reduce both the
frequency of collisions between motorists and reduce the severity of crashes that do occur.
Moreover, roundabouts can reduce motorist delay and maximise intersection capacity in
comparison to sign- or signal-controlled intersections1. However, bicycle riders tend to be
overrepresented in crash statistics at roundabouts.

2.2 Crash mechanism
The numerous reviews of crash statistics at roundabouts, both in Australia and overseas,
universally suggests that by far the most common crash mechanism (accounting for around
three quarters of all rider-motorist collisions at roundabouts) is where a motorist enters the
roundabout and collides with a bicycle rider in the circulating area to their right. Legally, the
motorist is at fault in such situations – as they are obliged to give way to road users to their
right before entering the roundabout. However, in accordance with the Safe System
approach it is unhelpful simply to “blame” the motorist. Indeed, it does not seem likely that
motorists would see bicycle riders to their right and proceed regardless, knowing that a
collision is likely. Instead, the research would suggest strongly that motorists are looking
but not seeing bicycle riders. In other words, they may well be looking to their right as they
approach the roundabout but they are not detecting the presence of the bicycle rider and
reacting accordingly.
This phenomenon is the look-but-did-not-see effect, and has been well documented in road
safety (Brown 2005). With respect to bicycle riders specifically, there have been a number
of accident reconstruction studies where motorists have reported that they never saw the
bicycle rider with whom they collided (Herslund and Jørgensen 2003; Räsänen and
Summala 1998). This appears to be the mechanism which explains the over-representation
of crashes that involve motorists failing to give right of way to bicycle riders on their right

1
This will not be universally true; much will depend on the travel demands across the intersection approach arms.
Where there are highly unbalanced flows (e.g. a major road meets a minor road) sign control may offer lower travel
delays (but may also be less safe). Irrespective, in the context of the present study minimising travel delay and
maximising capacity on local roads are not likely to be key policy objectives.
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(Section 3). We suggest there are a number of reasons why this effect is occurring, and
discuss this further in Section 2.6.1 with regard to the use of bicycle lanes at roundabouts.

2.3 Motorist speeds
The evidence in support of reducing local road speed limits below 50 km/h to reduce injury
burden is overwhelming. This is particularly true for bicycle riders and pedestrians, for
whom the likelihood of incurring a fatal injury in a collision with a motorist at 30 km/h is less
than 10% compared with 45-50% at 50 km/h and 80% at 60 km/h (Figure 2.1). The
Victorian Road Safety Strategy 2013-2022 has a vision of achieving no deaths or serious
injuries on the road network. This vision is in accordance with the Safe System approach,
which has as its guiding principles that (a) humans make judgement errors, and (b) these
errors should not result in serious injury or death. In turn, the Safe System approach
requires a holistic approach to addressing the casual factors leading to collisions – of which
speed is a key contributory factor (particularly to injury severity).
.
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Figure 2.1: Probability of pedestrian/cyclist fatality by motor vehicle speed

One of the mechanisms by which roundabouts reduce crash risk for motorists is that
relative speeds between conflicting movements are generally lower than they would be at
an equivalent sign-controlled intersection. However, by replacing a sign-controlled
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intersection with a roundabout it is probable that motorist speeds emerging from the minor
road (controlled by a give way or stop sign before conversion to a roundabout) will increase
after conversion. This can have negative repercussions for cyclist safety:


Räsänen and Summala (2000) found in real-world experiments in Finland that
higher motorist approach speeds increased the likelihood that a motorist would not
visually scan for bicycle riders and would not give way to riders. These trials were
undertaken at roundabouts with physically separated bicycle lanes.



At sign-controlled minor street intersections in Finland motorists were observed to
scan for conflicting traffic for a shorter period of time at higher approach speeds
(Summala et al. 1996).

As such, it appears likely (and indeed, seems plausible) that the slower a motorist
approaches a roundabout the longer time they will allocate to scanning for conflicting traffic,
including of bicycle riders. It seems reasonable to argue that a longer time period will
reduce the likelihood of motorists failing to see conflicting rider movements to their right.

2.4 Visibility management
Managing visibility at intersections has long been a fundamental tenet of traffic engineering
practice. The current Australian design guidance has fairly stringent recommendations on
visibility splays at roundabouts, particularly in comparison to UK and European guidance.
This design practice is predicated on the assumption that motorists need to have good
visibility of conflicting traffic in order to be able to detect their presence and respond
appropriately. However, an alternative view is that larger visibility splays encourages higher
motorist approach speeds which may more than compensate for this effect (i.e. a risk
compensation effect). Further, it has been argued that reducing visibility through plantings
in the central island of roundabouts also improves their conspicuousness to approaching
motorists (Spacek 2004).
The evidence for or against the maintenance of high visibility is not definitive:


Spacek (2004) could not identify a correlation between visibility and safety in
Switzerland,



Turner et al. (2009) found that motorist speed was related to crash risk and that
high visibility was related to increased speed based on data in New Zealand, and



Campbell et al. (2012) reported conflicting evidence on visibility restrictions in New
Zealand; their key finding was that restricting visibility in one direction would
increase crash risk if motorist speed from the conflicting direction (i.e. the right) was
significantly higher. In other words, motorist speeds across all arms needs to be
relatively consistent.

Overall, our assessment is that the evidence for or against visibility restrictions is currently
unclear. Our view is that road authorities should not seek to unduly restrict visibility at local
road roundabouts, but neither should they go to undue effort to ensure the Austroads
recommendations for visibility are met. Indeed, in practice there will be many local road
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roundabouts in built-up areas that do not comply with the current Austroads requirements
due to the presence of vegetation or buildings, and it would be impractical to do so.
The evidence of Turner et al. (2009) that reduced visibility reduces approach speeds seems
plausible, and is consistent with our wider argument that speed management is critical to
providing for safe roundabouts for all road users, including bicycle riders. However,
geometric approaches to reducing speed seem to offer these benefits without introducing
possible additional risks associated with severely reduced visibility. Furthermore, if it is
accepted that earlier detection by motorists of conflicting traffic is desirable (as seems
reasonable) then purposefully decreasing visibility splays seems counterproductive. In
summary, our view is that the evidence is insufficient to warrant a substantial change in
practices with regard to visibility management at this time.

2.5 Geometric design
The geometric design of roundabouts has been subject to much debate, and was central to
the arguments of the Austroads report on the use of bicycle lanes at roundabouts (Wilke,
Lieswyn, and Munro 2014). There are two philosophically differing approaches to
geometric design of roundabouts:


Tangential design, where motorists are guided towards the left of the central island.



Radial design (sometimes referred to as a “Continental” or “European” design),
where motorists are guided towards a more right-angled approach to the central
island so requiring them to slow more than in the tangential design.

These differing design approaches are illustrated in Figure 2.2.
The tangential design is commonplace in Australian practice, and is generally
recommended in the relevant engineering design guidance2. This design tends to minimise
delays to motorists while still improving motorist safety relative to sign-controlled
intersections. The tangential approach creates a more acute angle between entering
motorists and those already within the roundabout, which is likely to reduce the severity of
any crash that may occur between motorists. Tangential designs offer clear benefits on
arterial roads where traffic capacity and travel time delay are critical design objectives.
However, these objectives are unlikely to be of importance at local road roundabouts.
Indeed, safety, amenity and equitable access by all roads users (motorists, bicycle riders
and pedestrians) are likely to take precedence.
The radial design is uncommon in Australasia (although there are a few examples in
Australia and, more recently, in New Zealand) but is widely used in Continental Europe.
Radial designs generally have tighter geometry than tangential designs and narrower
approach lanes (usually around 4 m) and require that motorists slow more than in tangential
designs, which would be expected to offer additional crash reduction benefits.

2

However, the radial geometry is not explicitly recommended against. Indeed, it is presented as an alternative
design option in VicRoads Cycle Note No. 15 (Roundabouts).
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Figure 2.2: Radial (left) and tangential (right) roundabout geometry

It was argued by Wilke et al. (2014) that the use of tangential geometries reflect a
preference towards enhancing motor vehicle capacity and minimising delay while accepting
a safety trade-off relative to radial geometries. That review summarised findings from a
number of European studies that compared the crash rates between tangential and radial
geometries. Among those studies Spacek (2004) compared a number of roundabouts in
Switzerland and found that aside for single-vehicle crashes increasing the approach angle
was correlated with reduced crash frequency and severity. Hence, that study supported the
use of radial designs in preference to tangential designs.
The geometric design principles adopted in the Austroads roundabouts guidance adopted in
2009 differed markedly from the guidance it replaced insofar as it moved away from the use
of deflection as the primary geometric means of speed control to maximum entry path
radius. This shift was motivated by an empirical study by Arndt (2008; 1998) based on
Queensland roundabout data that found that while deflection did indeed reduce crash rates
for motorists, reducing entry path radius was a much stronger contributor to reduced crash
rates. This resulted in a shift towards the use of maximum entry path radius and central
island radius as the key metrics for safety at roundabouts.
Radial geometries present a small entry path radius to approaching motorists. The existing
practices within the relevant Austroads guidelines3 recommend a desirable maximum 55 m
entry path radius and absolute maximum of 100 m for local road roundabouts. However,
these are maximum entry path radii – the implied radius in a radial geometry will be
significantly lower (perhaps of the order of 20 m or less). Such lower values are not
explicitly discouraged by the guidance, although it is noted that designers should “… avoid

3

See Section 4.5.5 of the Guide to Road Design Part 4B (Roundabouts).
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the use of excessively small corner kerb radii…” (GRD 4B p.27), presumably because of
the risk that larger vehicles will strike the corner.
The recommended 55 m entry path radius is based on calculations derived from the now
superseded Queensland Road Planning and Design Manual. That document had
recommendations on minimum design speeds at roundabouts with an emphasis on
capacity and minimising motorist delay. Our view is that such an approach to speed
management is inconsistent with the function of local roads and of safety. Instead, it is
recommended that speeds ought to be brought down to levels that allow for equitable, safe
and comfortable sharing of the roadway between motorists and bicycle riders. Once
accepted, the entry path radius can then be decreased substantially in accordance with the
approach to radial geometry. Furthermore, the crash rate model upon which the Austroads
guidance is based produces lower crash rates for entry radii typical of radial geometries (in
the order of 20 – 30 m or less).
As well as having smaller entry path radii, radial geometries tend to have straight splitter
islands (or no splitter island at all). While the general design philosophy within the
Austroads guides recommends that the splitter island guide motorists smoothly (i.e.
tangentially) towards the roundabout, it is acknowledged that this need not always be the
case:
“… in some cases the projection of the right-hand edge of the entry curve may be
permitted to… be aimed at a point in the central island; applicable where the
roundabout is used primarily by cars and cyclists and there is a need to further
reduce entry speeds so that drivers have a better opportunity to scan the
roundabout for cyclists.”
(Austroads GRD Part 4B: Roundabouts, p. 32)
We would argue that most local road roundabouts in Banyule meet this condition; they
serve primarily car traffic while needing to accommodate bicycle riders and occasional
larger vehicles (vans, small to medium sized trucks and sometimes buses).

2.6 Provision for bicycle riders
2.6.1

Bicycle lanes

Until recently it has been typical practice to encourage the installation of bicycle lanes
approaching and within roundabouts, including at local road roundabouts where space
allows. Such a practice has been supported by the relevant design guidance (Austroads
2009; VicRoads 2005). However, the advice from the recent Austroads research report
(Wilke, Lieswyn, and Munro 2014) recommended against the use of bicycle lanes. That
study reviewed a number of European studies, including:


Spacek (2004) found that bicycle lanes had worse safety outcomes than mixed
traffic in Switzerland.
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la Cour Lund (2009) conducted a simulator study with motorists in Denmark and
found that drivers took significantly longer to detect bicycle riders when there were
bicycle lanes in the roundabout.



Schoon and van Minnen (1993) by contrast found no effect of bicycle lanes in
roundabouts with traffic volumes up to 7,500 vpd in the Netherlands.

While the empirical evidence is not conclusive that bicycle lanes in roundabouts increase
crash risk to bicycle riders, there are a number of theoretical considerations which seem
plausible:


Cumming (2011) argues that in a shared traffic lane there are four conflict points in
a roundabout, compared with 20 when riders are provided with a dedicated bicycle
lane.



Motorists are most likely to be scanning for road users towards the centre of the
conflicting approach, where they would normally expect to see other motorists.



There is an subject-expectancy effect whereby motorists expect to see other
motorists (because that is normally what they see) and not bicycle riders (who are
more infrequent).



Human decision making under complexity is so as to allocate greater mental
resources towards objects which present an immediate threat (Fuller 1984);
conflicting bicycle riders are unlikely to present a physical threat of harm to a motor
vehicle occupant.



Smaller objects (such as bicycle riders) are perceived to travel slower than larger
objects (such as motor vehicles) (Caird and Hancock 1994).

Together, these effects appear to be the mechanism which explains the over-representation
of crashes that involve motorists failing to give right of way to bicycle riders on their right.
We note that these effects are, by and large, not related to carelessness by motorists but
rather inherent human fallibilities. Accordingly, and consistent with the Safe System
approach, we suggest that punitive measures to enforce the existing road rules are unlikely
to be effective. Instead, these limitations of human cognition should be accommodated
within the design response. In turn, this implies that bicycle lanes should not be used on
local road roundabouts.
Finally, it is noted that the road rules permit bicycle riders to turn right from the left lane on
multilane roundabouts, but only after giving way to other road users within the roundabout.
If, as is likely, bicycle lanes within the circulating area are considered to be a “lane” then
riders travelling across a departure leg would be required to give way to road users using
that departure leg. In practice, we suspect riders would rarely comply with this rule – at
least on local road roundabouts with bicycle lanes. As such, we suggest that the road rules
under such conditions are inconsistent with the predominant behaviour and so potentially
counterproductive.

0076 BANYULE LOCAL ROAD ROUNDABOUTS (ISSUE-1).DOCX

Page 9

Best Practice Guidelines for Providing for Cyclists at Local Road Roundabouts

2.6.2

Sharrows

Shared lane markings, or “sharrows” are bicycle symbols on the road pavement with arrows
above the symbol. Their use has been promoted as a means of achieving several
outcomes (CDM Research 2013b):


encourage bicycle riders to ‘claim the lane’ in slow speed environments (and in so
doing improve their visibility to motorists and, where present, to reduce the risk of car
dooring collisions with vehicles parked along the kerb),



encourage car drivers to be more tolerant of the presence of cyclists, reducing the
likelihood of intimidatory interactions and increasing the clearance given by motorists
when overtaking (i.e. to ‘legitimise’ the presence of cyclists), and



assist bicycle riders with wayfinding by designating a ‘preferred’ or ‘superior’ route.

While not currently part of the Australian or Victorian engineering guidance, sharrows have
been adopted by a number of councils, including Banyule City Council, for use approaching
and within roundabouts (Figure 2.3). These examples show roads without mid-block
bicycle lanes (Wungan Road and Banyule Road) and with bicycle lanes that terminate
around 20 m upstream of the intersection (Dundas Street and Pigdon Street).
A number of evaluations of sharrows, including at roundabouts, have been undertaken and
are reviewed elsewhere (CDM Research 2013b). In Melbourne trials of sharrows on three
local streets, including near roundabouts on Ewing Street in Brunswick, found a trend
towards riders tracking farther out into the traffic lane after the installation (CDM Research
2013b). However, at the Ewing Street site this was tempered by an increase in impatient
and aggressive behaviours by motorists, which suggested that motorists did not necessarily
understand or accept the design intent of the sharrows. However, it is noted that Ewing
Street features median planter boxes which make it more difficult for motorists to overtake
bicycle riders at mid-block locations. It is possible this site represents a more extreme
situation than typical local streets with no impediment to motorists moving across to
overtake riders. Another evaluation of cyclist lateral tracking before and after the
introduction of the sharrows on Dundas Street found a marginal shift in median tracking of
20 cm towards the centreline (CDM Research 2013a). This shift was consistent with the
design intent, but it is unclear whether such a shift will have a material impact on rider
safety.
It is recognised that sharrows cannot be considered a high-quality form of cyclist provision;
they are unlikely to attract those uncomfortable riding on roads (even quiet local roads).
However, we would suggest that the balance of evidence suggests that for current bicycle
riders the use of sharrows at roundabouts is likely to encourage more central lane
positioning and to do so at relatively low cost. As part of an incremental and pragmatic
suite of measures we would argue that sharrows can play a useful role.
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(a) Wungan Street / Highview Crescent, Macleod

(b) Banyule Road / Graham Road, Viewbank

(c) Dundas Street / Newcastle Street, Preston

(d) Pigdon Street / Garton Street, Carlton

Figure 2.3: Examples of existing sharrow treatments at local road roundabouts in Melbourne
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3 Crash data
3.1 Victoria
The police-reported crash statistics for Victoria contain 1,924 crashes at roundabouts
between 2006 and 2010, representing 3.1% of all crashes. Of these 1,924 crashes at
roundabouts 241 (12.5%) involved at least one bicycle rider. Over the period 7.6% of
bicycle rider crashes occurred at roundabouts, or about twice the proportion of all-mode
crashes. In other words, cyclists appear to be over-represented in roundabout crashes in
comparison to all modes by a factor of 2:1.
For 102 of the crashes involving bicycle riders between 2006 and 2010 sufficient
information was available to classify the movements of the bicycle rider and other road
users (if any) at the time of the crash. In 83% of cases the collision was a result of a
motorist entering the roundabout colliding with a bicycle rider already circulating within the
roundabout. In such a situation the bicycle rider has right of way and the motorist should
yield priority to the rider. That around four fifths of all rider crashes at roundabouts can be
attributed to entering motorists failing to give way is consistent with the analysis of
Cumming (2012) of Victorian data over a similar period. A similar, although somewhat
lower, proportion of crashes at roundabouts in New Zealand have been attributed to the
same interaction (Campbell et al. 2006).

3.2 Banyule City Council
Over the five calendar years from 2008 to 2013 inclusive there were 22 crashes involving
bicycle riders at roundabouts in Banyule. Of these crashes six resulted in the rider being
sent to hospital4. The average number of crashes in recent years is around twice that of the
period prior to 2008 (Figure 3.1).

4

These are defined within the crash statistics as “serious” injury crashes. The rider may have been treated by an
emergency department and discharged, or admitted to hospital for treatment. As such, the definition for “serious”
can range widely from very minor injuries to permanent incapacitation.

0076 BANYULE LOCAL ROAD ROUNDABOUTS (ISSUE-1).DOCX

Page 12

Best Practice Guidelines for Providing for Cyclists at Local Road Roundabouts

5

No. of crashes

4

3

Severity
Other
Serious

2

1

0
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Figure 3.1: Crashes involving bicycle riders at roundabouts in Banyule by severity

Roundabouts are over-represented in crashes among bicycle riders; 17% of injuries
incurred by bicycle riders are at roundabouts compared with 3% of motor vehicle occupants
and 1% of pedestrians (Figure 3.2). It is relevant to note that motorcyclists are also overrepresented in roundabout crashes; we would argue that the same explanations for this
over-representation by bicycle riders also applies to motorcyclists (particularly the look-butdid-not-see phenomena).
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% of injuries 2008-2013
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Bicyclist
(n=130)
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Vehicle
occupant
(n=2705)

Pedestrian
(n=163)

Figure 3.2: Proportion of injuries incurred at roundabouts by road user type

Of the crashes at roundabouts since 2008, the most common crash location was Oriel Road
and Banksia Street (Table 3.1, Figure 3.3). Half of all crashes occurred at local road
roundabouts and most crashes (73%) occurred during daylight hours.
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Table 3.1: Cyclist crashes at roundabouts 2008 - 2013
Intersection

No. of crashes 2008 ‐ 2013

Oriel Rd* / Banksia St

4

Main Rd* / Fitzimmons Ln*

3

G’borough Bypass* / Diamond Ck Rd*

2

Watsonia Rd / Nell St

2

Bolton St / Bridge St*

1

Burke Rd* / Lwr Heidelberg Rd*

1

Cherry St / Wungan St

1

Darebin St / Cape St

1

Delta Rd / Nepean St

1

Henry St / Nepean St

1

Macorna St / Gillingham St

1

Oriel Rd / Dougharty Rd

1

The Boulevard

1

Watsonia Rd / Morwell Av

1

Weidlich Rd / Progress Rd

1

Total

22

* Declared roads.
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Figure 3.3: Cyclist crash locations at roundabouts in Banyule

Setting aside the larger arterial intersections of Main Road / Fitzimmons Lane and
Greensborough Bypass / Diamond Creek Road leaves 17 crashes. Of these crashes most
(15 crashes) involved a collision between a bicycle rider and a motorist5. Among these
crashes the most common crash mode involved cross traffic (Figure 3.4). In all cross traffic
crashes the bicycle rider was travelling from the right across the path of the motorist. In
such situations the motorist is obliged to give way. Similarly, in all of the left and right near
collisions the rider approached the intersection to the right of the motorist. In all crashes
involving cross traffic, right or left near collisions the bicycle rider was travelling straight
ahead. The motorist was always either travelling straight ahead or turning left, as is
illustrated by the conflict paths for the conventional four-arm intersections shown in Figure
3.5.

5

The other two crashes involved single bicycle riders losing control on the roadway.
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Figure 3.4: Crash type by DCA code
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Figure 3.5: Crash types for typical four-arm intersections in Banyule
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4 Speed data
4.1 Motorist speed profiles
We would typically expect motorists to approach roundabouts by (a) removing their foot
from the accelerator and letting the vehicle gradually slow, (b) apply the brake gently while
looking for conflicting traffic, and (c) either stop completely or reapply the accelerator gently
and proceed through the roundabout as they reach the holding line. This is a dynamic
process during which the motorists’ speed will vary significantly. Furthermore, we would
expect that slower speeds that are maintained for a longer period of time will provide the
best opportunity for motorists to look for conflicting traffic6. Given this, it is not just the
speeds at some given datum from the holding line that is relevant but the speed profile as
motorists approach the roundabout.
In order to examine typical speed profiles in more detail a selection of roundabout
approaches were subject to speed profile measurements (Table 4.1). These
measurements were obtained using a Stalker ATS II radar speed gun that recorded speed
observations at 42 Hz. The device has a stated accuracy of +/- 0.16 km/h across the speed
range. The raw data was post-processed to remove erroneous records and a LOESS
smoother applied to allow individual records to be interpolated. Cosine error was not
adjusted for, but would be expected to reduce the reported speeds by no more than 2%.
The purpose of these measurements was not to provide a definitive indication of speeds at
these roundabouts, but rather to provide an indication of the speeds that occur.

6

This has been demonstrated empirically by Räsänen and Summala (2000).
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Table 4.1: Geometric characteristics of roundabouts with speed measurements
Central
island
diameter

Entry
radius (m,
approx.)

Roundabout

Layout

Inscribed
circle
diameter

Oriel Rd /
Banksia St

X

32 m

16 m

Nbnd: 50 m

Pedestrian signals
20 m upstream.
Bicycle lane
terminates 36 m
upstream.

Macorna Rd /
Hakea St

X

18 m

9m

Sbnd: 25 m

Bottom of hill.
Hakea St is a
minor residential
street.

Banyule Rd /
Graham Rd

Y

24 m

10 m

Ebnd: 50 m

Raised school
crossing about 15
m from hold line
on eastbound
approach.

Cape St /
Brown St

X

Wbnd: 40 m

17.6 m

9m

Nbnd: 35 m
Sbnd: 30 m

Comment

Elliptical central
island. Major axis
facing Cape St

4.2 Results
The 50th and 85th percentile speeds from a distance of around 50 m behind the holding line
to the holding line are shown in Figure 4.1 and Figure 4.2, respectively. The key
observations from these speed profiles are as follows:


Macorna Street southbound at Hakea Street has the highest approach speeds of
the intersections, and the median motorist speed at the holding line is around 32
km/h (85th percentile speed is around 40 km/h). This probably reflects the
topography and roundabout geometry at this site, as well as the minor nature of
Hakea Street (which makes it unlikely motorists would encounter entering traffic).



The eastbound approach to the Banyule Road roundabout at Graham Street has
very different characteristics to the other roundabouts; while motorists start at a
speed similar to other roundabouts at 50 m back from the holding line they
decelerate more rapidly to a median speed of around 22 km/h at about 15 m to the
holding line. Furthermore, the 85th percentile speed at the holding line is just under
25 km/h. This effect is almost certainly attributable to the presence of the raised
school crossing.



Aside from the Banyule Road eastbound approach, all other roundabouts exhibit
motorist speeds of above 35 km/h around 20 m behind the holding line.
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Our view is that the vast difference in speeds at the Banyule Road eastbound approach
demonstrates the marked impact vertical deflections can have on motorist speeds. Not only
are median speeds reduced markedly, and much farther upstream of the roundabout, but
the distribution of speeds is much lower. We would argue this latter effect is very
significant; a narrower distribution of speeds makes the road environment more predictable
and substantially eliminates the occasional very high speed motorist (who poses a
disproportionate risk to themselves and others).
Given that motorist speeds are generally at or above 35 km/h around 20 m from the holding
line suggests to us that the use of sharrow markings will often not be appropriate at these
roundabouts. At such speeds, or somewhat higher, very few riders are likely to feel
comfortable claiming the lane. Furthermore, the severity of any collision that may occur
would be significant7. Based on these speed profiles we would suggest that the eastbound
Banyule Road movement is most compatible with a Safe System approach wherein riders
and motorists equitably share the approach lane in a manner that is robust to human error.

7

We would not overplay the risks of rear-end collisions where a motorist runs into a rider ahead of them. Such
collisions are very rare on metropolitan roads (even though the perception may be different). Nonetheless, when
such collisions do occur they often have serious consequences (usually because the motorist is travelling at high
speed).
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Figure 4.1: 50th percentile speed profiles
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Figure 4.2: 85th percentile speed profiles

That motorists would reduce their speed to a minimum between 5 and 10 m behind the give
way line, and then accelerate if there is no conflicting traffic, is consistent with the driving
simulator trials conducted by la Cour Lund (2009). We would suggest the implications of
this is that the visibility should be such that bicycle riders are visible to motorists at this
distance back from the intersection at a minimum. In practice, this is almost certainly
always the case.
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5 Design guidelines
5.1 Principles
On the balance of the evidence, we suggest the following design principles should apply
when considering the design of local road roundabouts to accommodate bicycle riders:


traffic speeds should be low (below 30 km/h, and ideally below 25 km/h),



it should be both safe and reasonable for bicycle riders to be able to claim a central
lane position approaching and within the roundabout (and they should be
encouraged to do so), and



this transition from the kerbside to a central lane position should be encouraged
well ahead of the holding line.

We note that the first of these principles is a pre-condition for the others; it would be
unreasonable to expect bicycle riders to be able to claim the traffic lane if motorists were
travelling at a speed very significantly higher than bicycle riders.

5.2 Treatments
A number of treatments are available that are recommended for consideration, and are
listed in Table 5.1. These treatments vary in cost and complexity, and will not all be
applicable at all conceivable sites.
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Table 5.1: Treatment summary
Complexity

Treatment

Comment

Simple

Sharrows

Should only be used where motorist speeds are
already low.

Vertical deflections

Could be full width raised tables, humps or
partial width speed cushions. If full width
consideration should be given to ensuring the
profile is comfortable for riders and unlikely to
lead to rider destabilisation.

Straight splitter islands

Encourage more right angled approaches to
roundabout, creating a more radial geometry.
In some cases removal of a splitter island may
be warranted, or replacement of a raised island
with a painted island. Need to consider how
well the splitter facilitates two‐stage pedestrian
crossings.

Kerb outstands / blisters

Usually in combination with splitter island
removal, push out kerb on approach to
encourage a more right angled approach to the
roundabout.

Full radial design

Combination of the above treatments,
including full kerb realignment and central
island redesign to encourage radial
movements.

Complex

Raised intersection

Full roundabout removal and designation of the
intersection as a negotiated priority space
whereby all road users must slow and negotiate
priority.

We now discuss each treatment in turn.

5.2.1

Sharrows

Sharrows are not currently included within the Austroads or VicRoads engineering
guidance. This does not preclude their use by local authorities, as the guidelines are not
standards and the pavement markings are, presumably, not a major traffic control item
(hence requiring the approval of VicRoads). Moreover, bicycle symbols without the ‘arrows’
placed within the centre of the traffic lane are fairly widely used and documented within
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Queensland guidance8 and have been subject to an evaluation on narrow roads which
suggested they may have benefits insofar as they encourage more lateral overtaking
clearance from motorists and reduced the frequency of aggressive overtaking events
(Sinclair Knight Merz 2011).
Our view is that sharrows represent a valid and low cost attempt to (a) encourage riders to
claim a more central lane position approaching a roundabout, and (b) to legitimise such
rider behaviours among motorists. However, sharrows are insufficient in themselves to
attract less confident riders (including children) to riding on-road. As such, we do not
consider them to be the ultimate solution. However, as part of a pragmatic and incremental
approach to improving conditions for existing road riders our view is that the balance of
evidence is such that their use should be encouraged on local roads near roundabouts.
In the absence of guidance on the placement of sharrows local authorities have taken
varying approaches to the number and location of sharrows near roundabouts. Even within
municipalities the treatments have varied. For example:


The roundabouts of Banyule Road at Graham Road and Rutherford Road both
have two sharrows on the approach arms approximately 4 m and 12 m from the
holding line but no sharrows within the circulating carriageway. At the intersection
with Rutherford Road there are additional, smaller sharrows near the kerbside
around 20 m from the holding line. There are no sharrows within the circulating
area.



Along Wungan Road at Hightree Crescent and Portree Street one sharrow is
located 4 m from the holding line and another within the circulating area. Along
Wungan Street there is a kerbside bicycle lane which terminates 20 m from the
holding line.



On Dundas Street in Preston sharrows are located at the termination of the bicycle
lane around 30 m from the holding line with another sharrow 12 m from the holding
line and sharrows within the circulating area.



At Pigdon Street and Drummond Street in Carlton the bicycle lane terminates 20 m
from the holding line, there is one sharrow 5 m from the holding line and another
on departure (but none in the circulating area).

Each of these roundabouts operates in a somewhat different context such that no universal
solution may be appropriate. However, this variation in the use of sharrows does reflect to
a degree the level of experimentation and lack of guidance on this issue.
It is impossible to be definitive about what is, and is not, appropriate for the longitudinal
placement of sharrows. However, we would suggest the following general principles ought
to apply:

8

In Queensland yellow bicycle symbols (referred to as Bicycle Awareness Zones, or BAZ) are permitted for use
towards the centre of general purpose travel lanes as described in
http://www.tmr.qld.gov.au/~/media/busind/techstdpubs/TRUM/1_39july2009.pdf.
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Consistent with standard traffic engineering practice, the intent should be to try to
separate out conflict points into discrete stages.



This implies riders should be encouraged to transition from the kerbside towards
the middle of the lane some distance back from the holding line (so as to separate
the cyclist trasnition from the roundabout entry). Our view is that this distance
should be at least 10 m and ideally 20 – 30 m.



Sharrows should be placed upstream at least 20 m, and ideally 30 m, to encourage
this early transition.



For it to be practical for riders to be able to safely and comfortably move towards
the middle of the lane 20 – 30 m behind the intersection motorist speeds need to be
reduced upstream of the intersection.



Sharrows should be repeated every 10 to 15 m on the approach arm, with one
sharrow just behind the holding line. This implies at least two and up to four
sharrows per approach arm.



Once established within the central lane position our feeling is that straight ahead
riders are unlikely to veer to their left once within the circulating area, and so
sharrows within the circulating area are unnecessary. This is not to suggest they
would be counterproductive, and there may be instances where their use may be
desirable (such as at larger roundabouts).



Sharrows are probably unnecessary on the departure arms as riders will naturally
drift towards the kerb on the departure. Furthermore, there is little evidence to
suggest that there is a risk of side swipe collisions with motorists on the departure
side of intersections.

In support of our argument that the transition towards the centre of the lane should occur
farther upstream than current practice we would note anecdotally that riders can be
observed to do this currently, and so it is accommodating of the existing behaviour.
Furthermore, there is at least one example of a fatality that has occurred where a bicycle
rider merged into the general purpose lane close to the roundabout and was struck and
fatally injured as a result of a side swipe collision with a truck9.

9

Admittedly, this specific incident was on a major two-lane road roundabout near Cairns which was very different
to local road roundabouts. Nonetheless, the coronial inquest noted that the rapid narrowing of the road near the
holding line as a result of the termination of the sealed shoulder and presence of a kerb led to riders moving into
the traffic lane close to the roundabout. At that location the issues were exacerbated by a line defining the edge of
the roadway which was far too narrow to be considered adequate bicycle operating space, but may have given
road users the false impression that it could operate as such.
http://www.courts.qld.gov.au/__data/assets/pdf_file/0006/95451/cif-elshazly-hm-20110629.pdf
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Table 5.2: Benefits and costs of sharrows
Benefits

Costs

Very cheap

Unlikely to affect motorist speeds

Provides an indication to riders to claim the

Maintenance – will require re‐application

lane
Not clear the intent is understood by motorists
Have no effect on motorist speeds
Unlikely to be attractive to those
uncomfortable riding on‐road

5.2.2

Vertical deflections

Vertical deflections such as speed cushions, humps and raised tables are a very effective
means of reducing motorist speeds on local roads. In addition, they can be implemented at
low cost – particularly in comparison to options that require kerb realignment. There is clear
evidence from the eastbound approach to the roundabout at Banyule Road at Graham
Road that the raised school crossing has reduced motorist speeds significantly, and over a
prolonged distance back from the intersection, in comparison to approach arms without
vertical deflections (Figure 4.1).
There are precedents for raised school crossings near roundabouts, as shown in Figure
5.1(a) and (b). There are also examples of roundabouts with raised zebra crossings
immediately ahead of the holding line, such as along Cecil Street in South Melbourne
(Figure 5.1(c)). At this location an evaluation was undertaken by Cardappa (2005) before
and after the installation of the raised zebra crossings which suggested that the treatment
had a positive impact on pedestrians safety and amenity. Speed measurements 5 m from
the holding line found the proportion of motorists travelling above 30 km/h dropped from
around 1 in 20 to 1 in 100 vehicles. Figure 5.1(d) shows an example of the use of speed
cushions to slow motorists on a local road approaching a priority shared path roadway
crossing. The same principles for which the speed cushions were used in that application
would apply to roundabouts.
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Table 5.3: Benefits and costs of vertical deflections
Benefits

Costs

Very effective at slowing motorists

Accommodating buses

Cost effective

Noise

Can be readily retrofitted without substantial

Potential hazard to bicycle riders

works
Can provide an at‐grade crossing for
pedestrians (e.g. zebra or school crossing)

(a) John St, Lilydale – raised school crossing

(b) Banyule Rd, Viewbank – raised school crossing

(c) Cecil St, South Melbourne – raised zebra crossing

(d) Ryburne Av, Alamein – speed cushions near
priority shared path crossing

Figure 5.1: Vertical deflections
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5.2.3

Radial design

Radial designs will usually require straight splitter islands (if there are splitter islands),
possibly blisters and central islands sufficiently large to require motorists to slow
significantly. To achieve this on existing roundabouts will often require kerb realignment
and costly service relocations. As such, it would be impractical to retrofit all roundabouts in
Banyule with radial geometries. However, it could be anticipated that comparatively minor
works at key roundabouts could implement some of the principles of radial design.
Splitter islands
Traditional splitter islands guide motorists towards the outer edge of the central island so as
to encourage tangential entries. In a radial design a splitter island, if present, will tend to
have straight edges so as to direct motorists directly towards the central island. Our view is
that this approach encourages slower motorist speeds and so improved safety outcomes.
Splitter islands create a pinch point and (when tangential) encourage motorist trajectories
that may encroach on bicycle riders travelling near the kerb. As such, we see them as a
negative for bicycle riders.
In some situations splitter islands can assist pedestrian movements across roundabout
arms by permitting a staged crossing. This is a compensation for pedestrians who
otherwise lose legal priority when crossing the roadway in comparison to sign controlled
intersections10. However, our view is that the usefulness of splitter islands to pedestrians
on local roads is often small:


local roads are usually of constrained width such that a splitter island can be barely
wide enough to accommodate pedestrians, and



on many local roads traffic volumes are sufficiently low that pedestrians will be able
to cross with minimal delay without needing to take advantage of an opportunity for
a staged crossing.

Overall, our view is that most splitter islands on local road roundabouts offer little benefit to
pedestrians. As such, their removal or narrowing is likely to have neutral to positive
benefits for all road users.
Providing for large vehicles
Clearly, tightening roundabout geometries can present challenges for larger vehicles such
as trucks (including garbage trucks) and buses (particularly on scheduled bus routes such
as Banyule Road). The Austroads guides recommends that:
“The circulating carriageway width of single-lane roundabouts should cater for the
movement of the largest vehicle normally expected to use the roundabout (i.e. the

10
The priority rules at sign-controlled intersections are complex, and quite probably poorly understood by road
users. Nonetheless, our argument here is that pedestrians have legal priority over motorists undertaking some
crossing manoeuvres at sign-controlled intersections but must always accede priority at roundabouts.
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design vehicle). An offset of 0.5 m from each edge of the vehicle swept path to the
lane edge or kerb should be provided.”
(Austroads GRD Part 4B: Roundabouts, p. 33)
In our view this requirement, if interpreted literally, is unduly onerous and would represent a
“design-by-exception” approach11. At issue is the definition of the “… largest vehicle
normally expected…” to use the roundabout. This statement is open to interpretation – for
example, whether a large vehicle expected once a day, week or year is sufficient to meet
the condition of “normal”. Our view is that while larger vehicles ought to be accommodated
(and particularly those expected to use the route, say, once a day) but not to the extent that
they impede the safe operation of the roundabout for the vast majority of time when such
vehicles are not present. Central to this view is that semi-mountable kerbs and
encroachment areas should be provided on blisters and within the central island as
necessary to accommodate these larger vehicles. However, these mountable surfaces
should be sufficiently raised to deter mounting by conventional vehicles.
Wherever tighter geometries are proposed we suggest semi-mountable or mountable kerbs
and surfaces are desirable, even if to minimise the ongoing maintenance. An example of
the damage that can be incurred is shown in Figure 5.2 for two roundabouts in Macleod,
where motorists appear to clip the central island fairly regularly.

(a) Wungan Rd / Portree Street (older, cracked semimountable kerb)

(b) Wungan Rd / Highview Street (new concrete kerb)

Figure 5.2: Maintenance issues

11

By this we mean a situation where we design for the very worst scenario no matter how infrequent that scenario
may be. Such an approach is unlikely to represent either the economic or safety optimum design condition.
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Table 5.4: Benefits and costs of radial geometry
Benefits

Costs

Very effective at slowing motorists

Expensive, requires kerb realignment and
possibly service relocation

Consistent with European practice

May increase rear‐end collisions on approach
arms
Departure from typical Australian design
practices
Reduces traffic capacity
Increases motorist travel times
May be maintenance issues if motorists
encroach onto kerbs

5.2.4

Raised intersection

By this final option we are proposing the complete removal of local road roundabouts. This
may be a solution where traffic volumes and speeds are low and there is no clear traffic
capacity or safety case for the use of a roundabout. Instead of returning to a conventional
sign controlled intersection, which would almost certainly be a retrograde step for motorist
safety, we suggest consideration be given to raised intersections. These treatments are not
new, but are infrequently used in Victoria – one example in Banyule is the T-intersection of
Beverley Road and St James Road in Rosanna. The effect of raised intersections on safety
and speeds is not definitive (see for example Candappa and Corben (2011)), in large part
because of the infrequent use (and evaluation) of these treatments in Australia.
Raised intersections operate to the same priority rules as conventional signed intersections,
but encourage lower motorist speeds on all intersection arms given the raised profile. We
suggest that they may encourage motorist speeds similar to radial roundabouts if the raised
platform is designed to encourage such low speeds (ideally 25 km/h or below). Raised
platforms may be able to achieve this outcome without presenting the pinch points and
conflict paths that roundabouts introduce for bicycle rider and motorist interactions. Further,
it seems plausible (but is unproven to our knowledge) that speeds will be further reduced if
the raised intersection uses a distinct pavement (i.e. not asphalt). However, it is
acknowledged that the costs of retrofitting these treatments can be considerable,
particularly if distinct paving materials are used.
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Table 5.5: Benefits and costs of raised intersections
Benefits

Costs

Effective at slowing motorists

Expensive

Creates at‐grade crossing for pedestrians

Relatively unproven

Does not create pinch points between riders

Reduces traffic capacity

and motorists
Does not encourage deflections that lead to

Increases motorist travel times

potential rider and motorist conflict
May be maintenance issues if pavers are used
Potential slip hazard depending on pavement
material
May encourage motorist encroachment onto
the footpath if raised to footpath grade

5.3 Design guidance summary
We summarise our design guidance in Figure 5.4. This guidance attempts to accommodate
varying financial constraints, which will in turn be influenced by the level to which a
particular intersection is prioritised.

Design Principles
1. Road user speeds at roundabouts should be consistent with the biomechanical limits of
the unprotected human body. This requires speeds of less than 30 km/h and ideally
around 20 km/h.
2.

Bicycle riders should be encouraged to move towards the centre of the traffic lane at
least 20 m behind the holding line.

3.

Motorist speeds should be slowed in advance of the holding line so as to provide
maximum opportunity to scan for conflicting traffic.

Figure 5.3: Design principles
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Are motorist speeds 20 m from
holding line < 25 km/h?

Yes

Install sharrows on approach arms from
20 – 30 m from holding line

No
Low Cost

Install vertical deflections on approaches
(cushions, humps, tables).
Install sharrows.

Medium Cost

Install blisters.
Reshape or remove splitter islands.
Install vertical deflections on approaches
(cushions, humps, tables).

High Cost

Full radial geometry.
Install vertical deflections on approaches
(cushions, humps, tables).
Install sharrows.

Figure 5.4: Design options
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