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Introduction

In April 2014 the Minister for Territory and Municipal Services Directorate (TAMS), Shane Rattenbury,
committed to trial several devices aimed at improving the safety of cychsts by providing improved
separation from vehicular traffic when cycling on road.

Roads ACT identified three (3) new cycling separation devices and nominated five (5) sites, where
separation between on-road cyclists and adjacent traffic could be trialed. These sites were
strategically nominated as trial locations to test different profile delineation devices.

The lack of awareness of on-road cyclists or conformance with the road rules demonstrated by
motorists at these particular sites was identified via observations and records of complaints from the
public. Different profile delineators were used at these sites, to clearly identify the edge lines and
maximise the separation between on-road cyclists (using on road cycle lanes) and adjacent traffic.

The selected delineation devices were trialled at the following locations;

1. Tram Separator (Refer page 6)
~ Athllon Drive on the approach to Scollay Street, Greenway.

2. Riley Kerb (Refer page 8)
— Corner of Pialligo Avente and Fairbairn Avenue.

3. Audio Tactile line marking (Refer page 11)
- London Circuit between Edinburgh Avenue and Constitution Avenue.
- Vernon Circle between London Circuit and London Circuit over bridge.
- Corner of Northbourne Avenue and Barton Highway.
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Background

Recent studies have identified that walking and cycling are becoming the preferred modes of transport
in some areas of Canberra, particularly in the inner north suburbs. It is imperative to provide safe
cycling facilities to continue to encourage commuters in other locations to follow these nation leading
participation rates. It is equally important for the community to enjoy the experience of participating
in active travel by providing safe and highly quality environments.

Roads ACT has an ongoing program for implementing and maintaining active travel infrastructure. As
part of this ongoing commitment, Roads ACT has trialled a number of treatments as measures to
analyse the benefits of separating cyclists and vehicles. The Civic Cycle Loop is an example where the
Territory successfully implemented a grade separated cycle lane. A recent independent review
confirmed it has provided an improvement in safety and an increase in cyclist participation. This trial
considers lower cost alternatives to grade separated bike lanes to determine the utility of using less
expensive separation measures across the broader network.

f Due for completion

™ end2014

The purpose of the cycle separation trial is to identify separation devices that best suit locations where
there is a need for greater separation between cyclists and vehicles, such as narrow lane widths,
bicycle/vehicle conflict points and higher speed limits areas of the road network.
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Objective of the Cycle Separation Trial

The trial is intended to support the ACT Government’s ongoing commitment to sustainable transport
and the ‘Vision Zero’ road safety philosophy (which aims for zero road deaths or injuries).

The key objectives identified to achieve the desired outcomes were;

Clear-delineation of lanes

Increasing real and perceived sense of safety
Installation, life cycle & ongoing maintenance costs
Ease of installation

Costeffectiveness

® ® @ &

Benefits of Greater Separation

Increased separation between on-road cyclists and adjacent traffic can provide many benefits. By
increasing the physical distance between on-road cyclists and adjacent traffic, the real and perceived
sense of safety for cyclists is increased and driver recognition of cyclists as a vehicle in the road
environment is improved. This in turn encourages participation from the wider community. Evidence
suggests that greater separation and an improved sense of safety increase participation from female
and less-confident cyclists to actively.commute and ride more-regularly.

Benefits of increased community participation in cycling include:

Reduced congestion tothe road network

Increased public health & related economic benefits
A reduction in greenhouse gas emissions

Improved quality of life

Public comments regularly raise the lack of safety on road cycle paths within the city. Comments have
also shown a strong correlation between the quality of cycling facilities and the inclination of people
to ride. Improving cycling infrastructure along the corridors within the city is likely to result in more
female/less-confident cyclists using the network.

Devices and Locations

Three devices were selected to be introduced to the road network, at selected sites to compare their
ap_plicability to the site conditions, acceptance by drivers and cyclists, and their success in improving
rider safety.

Please see Appendix for information.
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Device 1. Tram Separator

_i'

Figure 1. Tram Separator

Briefing statement
Device — Tram Separator

The Tram Separator is a continual profile rubber kerb. The purpose of the ‘Tram Separator’ is to
physically delineate the on-road cycle lane. As the name suggests, this device is more commonly seen
in cities where trams are commonplace such as Melbourne, Australia.

Location — Athllon Drive on the approach to Scollay Street
Athllon Drive is classified as an arterial road. The east bound carriageway experiences approximately
6,000 vehicle per day. The speed limit is 60 kph. ;
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Background

Figure 2, 12 months after installation

In addition to physically delineating the cycle lane, a tram separator was trialled at this location to
deter motorists from using the on road cycle lane as a slip lane to turn onto Scollay Street.

Durability

During the 12 month period in which the devices were monitored, there were not any apparent
damages to the device. This could be due to the low number of vehicles hitting the device in
comparison to other trial locations, as the primary intention of this device was to minimise the
number of vehicles using the cycle lane as a slip lane to turn onto Scollay Street,
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Briefing statement

Device

The Riley Kerb is a profile rubber kerb. The purpose of the ‘Riley kerb’ is to physically delineate the on-
road cycle lane. Some strengths of the Riley Kerb device are that it can be placed intermittently to
allow cyclists to enter and exit the cycle lane, and it allows water to pass through, addressing any
drainage requirements.
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Location — Pialligo Avenue and Fairbairn Avenue
The left turn from Fairbairn Avenue to Pialligo Avenue experiences approximately 2,500 vehicles per
day. Many of these are heavy vehicles, as both roads are encased in commercial/industrial zones. Both
Fairbairn Avenue and Pialligo Avenue are classified as arterial roads. The speed limit on both Fairbairn
and Pialligo Avenue is 80kph. :

Background

Figure 4. 12 months after installation

Riley kerb was trialled at this location due to the high proportion of motorists encroaching onto the
cycle lane as they make a left turn from Fairbairn Avenue to Pialligo Avenue, and due to a large
proportion of these vehicles being heavy vehicles.

Durability

During the 12 months that the devices were monitored, noticeable discolouration due to rubber
markings from vehicle tyres was apparent.
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Figure 5. 12 months after installation

There were not any significant damages to the device, apart from some experiencing loose bolts. This
could be due to the high proportion of heavy vehicles encroaching onto the cycle lane when making a
left turn onto Pialligo Avenue, driving over the devices.
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Device 3. Audio Tactile Line Marking (ATLM)

Figure 6. ATLM

Briefing statement

Device

Screed applied audio tactile thermo plastic line marking commonly referred to as “rumble strips” - is
used to provide an audible and vibratory alert to motorists. Similar to rumble strips used on highways
to target driver fatigue, these devices alert the driver if they encroach onto the adjacent cycle lane.
The line marking consists of a 2mm thick continual base and an intermittent 8-10mm raised profile.
Unlike other devices, rumble strips do not use any additional road space, as it is applied over the
existing line marking. This profile allows cyclists to enter and exit the lane as they please, whilst
allowing water to flow over as designed. Rumble strips contain glass beads in the thermoplastic for
added reflectivity across the line marking for delineation at night.

Location 1 — London Circuit (London Circuit between Edinburgh Avenue and Constitution Avenue
(both sides)

London Circuit is classified as an arterial road and experiences approximately 4,500 vehicles per day.
Additionally, the eastbound carriageway is a “rapid’ bus route into the city centre and thereby hosts
many buses especially in the morning peak. The speed limit of London Circuit is 60kph.

Location 2 — Vernon Circle (Full length/both sides)

Vernon Circle acts as one of the main arteries into the city from south of Lake Burley Griffin and is
classified as an arterial road. Vernon Circle services approximately 17,000 Vehicles per day. The sign
posted speed limit is 60kph.
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Location 3 — Northbourne Avenue/Barton Highway

Approximately 6,000 vehicles utilise the North-West bound left turn slip lane of Northbourne Avenue
onto the Barton Highway daily. This left turn slip lane is one of the main distributors from the City to
the North of Canberra. Both the approach and the departure of the site is sign posted at 80 kph.

Background - Location 3 — Northbourne Avenue/Barton Highway

Figure 7. ATLM along Northbourne ;livénue;'aarton Highway

On road cyclists travelling northbound on Northbourne Avenue towards Barton Highway are directed
off the on road cycle path, as there is no on road cycle lane along the slip lane.

ATLM was applied with the reintroduction of the on road cycle lane (Figure 7) to alert any distracted
drivers of the cycle lane.

Durability

ATLM was the most susceptible to damage out of the 3 devices trialled.

Initially the ATLM was screed applied at all locations mentioned above. But, preformed ATLM layers
were applied a month after the initial installation to areas that experienced high levels of
delamination.

As shown in Figure 8, durability of ATLM decreased at screed applied thermoplastic areas compared to
preformed thermoplastic. However, the costs associated with preformed were significantly greater
than screed applied.
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Audio Tactile Line Marking (ATLM

.

LY

Figure 8. Screed applied ATLM - 12 months after installation

' Figure 9. Preformed ATLM - 12 months after installtion
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Methodology for Analysing the Performance of these Devices

This section of the report outlines the methodology used to monitor the lateral position of vehiclesas
they travel adjacent to the different cycling separation devices. The behaviour of motorists was
monitored immediately upon installation, 6 months after the devices were installed, and a third time
12 months after installation. ‘

The inspections were designed to observe the reactions of motorists and cyclists to the separation
devices. Acceptance and rejection to the devices were gathered by regular observations and
inspection of the damage to the devices.

Quantitative data sets were collected at the locations where Audio Tactile Line Markings (ATLM) were
installed to identify trends and patterns, and to record the inspections and observations. The data was
collected by monitoring and recording the number of vehicles (in the kerbside lane) that stayed within
the vehicular lane or encroached onto the cycle lane at conflict points. The humber of vehicles that
encroached onto the cycle lanes was further broken down into two categories: whether the motorists
reacted to the devices by correcting their drive path or continued on their initial drive path by
encroaching into the bike lane.
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Observational Records

Tram Separator 7

During all of the inspections conducted as part of the cycle separation trial no vehicles were observed
encroaching into the on road cycle lane at Athllon Drive on the approach to Scollay Street. The primary
intention of this device (Tram Separator) was to minimise the number of vehicles using the cycle lane
as a slip lane to turn onto Scollay Street. The device was successful in deterring motorists using the
cycle lane as a slip lane. No complaints of this movement have been reported to TAMS since the
installation of the trial devices. ’

Riley Kerb

During the 12-month period in which the riley kerb device was monitored, a significant proportion of
heavy vehicles encroached onto the on road cycle lane. This is due to the tight turning circle as
motorists make a left turn from Fairbairn Avenue to Pialligo Avenue. But, this device was effective in
deterring passenger vehicles away from the on road cycle lane, whilst informing heavy vehicles of the
on road cycle lane. An insignificant portion of passenger vehicles were observed hitting the device,
during the inspections conducted.

Detailed assessments of the Tram Separator and Riley Kerb devices were not undertaken, as changes
in driver behaviour was obvious during the initial observations in both cases. This is partially due to
the specific location and issues the treatments were installed to address.

Detailed Results — (Audio Tactile Line Marking)

Out of all the sites inspected two were chosen for the purpose of this report. Counts were taken at
London Circuit and Vernon Circle during the morning and afternoon traffic peaks. Note that, these
counts-are not representative of all trial sites, but provide a general snapshot-of reaction of motorists
to the Audio Tactile Line Marking (ATLM), showing similar trends and patterns.

A total number of 2706 vehicles were analysed at the time of writing this report, This included 2549
small vehicles and 157 heavy vehicles across the two different sites. A majority (67%) of the vehicles
observed during this period remained within the vehicular lane. These motorists recognised the
significance of the line marking devices and avoided them at the conflict points at the locations they
were installed. A distinct Increase in the separation between vehicles and separation devices'was
observed when cyclists were present in the adjacent bike lane.

Total vehicles
. , % Enctroac % Not % not %
Total | A
ota voided avoided hed encroached | feacted | reacted »Reactcd reacted

Small ; ‘
vehicles 2549 1756 69% 793 31% 436 55% 359 45%
Heavy ' ‘
Vehic‘l’zs 157 52 33% | 105 67% 89 82% 14 18%
Total ; o
vehicles 27006 1808 67% 898 33% 525 58% 373 42%

From the observational records; Audio Tactile Line Marking had a noticeable effect in deterring
motorists from entering the on-road cycle lanes. The data is limited to counts taken immediately after
installation, six months after installation, and a further 12 months after installation. These counts are
by no means a representation of the effectiveness of separation devices on a whole, but rather reflect
motorists’ behaviour during the periodic observations after installation.
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As shoWn above in the table above, a lower reaction to cycle separation devices was visible amongst
heavy vehicle drivers. This could be due to the drawback of being able to change their drive path
alignments:and the challenges of keeping the larger vehicles within the vehicular lanes.
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Detailed Results — (Audio Tactile Line Marking)

Upon Installation — April 2014

Total vehicles — upon i latio
; % Encroac % Not % not %
Total | Avoided avoided hed encroached | reacted | reacted Reacted reacted
Sl 820 | 507 62% 313 38% 186 | s9% | 127 | 41%
vehicles
Tty 61 2 36% 39 64% 33 | 85% 6 15%
vehicles
Total
3 881 529 60% 352 40% 219 62% 133 38%
vehicles
Figure 10. Total vehicles - upon installation
Figure 11. Whether motorists reacted after encroaching onto the cycle lane
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Detailed Results — (Audio Tactile Line Marking)

6 Months After Installation

Total vehicles - 6 Months After Installation

: % Encroac % Not % not %
Total | Avoided avoided hed encroached | reacted | reacted Reacted reacted
o 869 | s88 | es% | 281 32% 158 | 56% | 123 | 44%
vehicles
§ leavy 53 14 26% 39 74% 33 | 8% | 6 15%
vehicles
Total
i 922 602 65% 320 35% 191 60% 129 40%
vehicles
Figure 12. Total uehiclés - 6 months after installation
Figure 13. Whether motorists reacted after encroaching onto the cycle lane
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Detailed Results — (Audio Tactile Line Marking)

12 Months After Installation

Total vehicles - 12 Months After Inst: ion

; % Encroac % Not % not %
fgte ) ovolled avoided hed encroached | reacted | reacted Reacted reacted

Sn?all 860 661 77% 199 33% 92 46% 107 54%
vehicles

Heavy 0
eliicles 43 16 37% 27 63% 23 85% 4 15%

Total

i 903 677 75% 226 25% 115 51% 111 49%
vehicles
Figure 5. Total vehicles - 12 months after installation
Figure 6. Whether motorists reacted after encroaching onto the cycle lane
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2 Test Sites — London Circuit and Vernon Circle

Two sites were chosen to allow the trial to compare the differences between standard and narrow
vehicular lane widths. Vernon Circle was chosen where typical lanes widths of 3.5m-are provided for
vehicles and London Circuit where narrow lanes of 3.0m are provided for vehicles. As was expected, a
larger proportion of vehicles on London Circuit were observed encroached onto the adjacent cycle
lane.

| Bncroac | %

‘,;% :
rencted.

ded | hed | encroached

i “Heavy | -
~yehicles:

- Toml |
- vehicles © |-

4| aow
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Ybnot .
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avoided

Reacted | = 7

after installation
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Recommendations

It could be said that the public perception of unsafe cycling infrastructure is one of many reasons for
the low numbers of female and non-confident cyclists Who cycle in on'road bike lanes. From the
observations of the sites included in this trial, it could be said that installing cycling separation devices
at known potential conflict points would create a safer environment for cyclists to ride on, based upon
the observations of driver behaviour.

Cycling in Canberra continues to grow as an attractive and healthy means of commutingand -
recreation, It is therefore important to continue to provide safe cycling routes and environments for
cyclists to ride on. Placing cycling separation devices adjacent to on road bike lanes is likely to increase
the perceived safety factors for cyclists:and in turn'could encourage mareé non-confident riders to take
advantage of the on road cycle network. For many users the treatments may not be sufficient to
overcome the perceived safety concerns. The extent that the treatments may encourage new riders
will also depend on how they are integrated with the broader cycling network, so that an unconfident
rider can feel safe for their whole trip.

Roads ACT, recommends the use of Audio Tactile Line Marking (ATLM) at;
e higher speed locations (80km/h or greater)
¢ areas of higher volumes of cyclist and vehicular traffic
* known conflict points

Audio Tactile Line Marking separation devices do not require additional road space, as it is typically

~applied over the existing edge line marking. If ATLM is to be screed applied, particular attention must
be given to the installation {i.e. road surface conditions/temperature, application of line marking, etc)
of the product: Not all screed applied sections experienced deterioration to the same extent as shown
in Figure 8. However the durability of these varied, depending on the quality of the installation
process.
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Figure 14. Screed applied ATLM — 12 months after installation

Given the larger profile, tram separators and riley kerb devices are better suited to areas where a high
volume of general and heavy vehicles is experienced, as this provides a more distinct warning to the
driver, A less physical device, such as ATLM may not provide an adequate warning to change driver
behaviour in these locations.

While the quantitative data suggests that motorists are less likely to enter the on-road cycle lanes; the
perceptions and comments from cyclists/motorists regarding these separation devices are important
to gauge and assess. Therefore, comments were sought from three road user groups. Representations
were provided by ACTION Buses representatives who were seen to reflect the heavy vehicle sector,
Pedal Power ACT to comment from the cyclists point of view and the NRMA to represent the general
vehicle motorist. This has been summarised in the table below. A wide distribution of input and
opinions were received, ranging from the effectiveness of different devices, a rating of the safety
improvements achieved, and pros and cons of each device.

Table of Comments frorn Stakeholders

stakeholder Prefer;ed

Comments
device : :
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| « Audio tactile line effective in alerting motorists who cross line by
_ vibrating through steering and suspension
| :ethe _o’ptlﬂns _ _'ay petentla]_ly damagé vehlctes or cause loss of Control by

ACTION | Audio |,
Buses | ! |

24|Page

GPO Box 158 Canberra ACT 2601 | phone: 132281 | www.act.gov.au



ACT

Government

Territory and Municipal Services

2‘5|Page‘

GPO Box 158 Canberra ACT 2601 | phone: 132281 | www.act.gov.au




ACT

Government

Territory and Municipal Services

26| Page
GPO Box 158 Canberra ACT 2601 | phone: 132281 | www.act.gov.au




k=l TRAFFIC

CACAMING o)l ree 1800 055 202

SEPARATION KERBING

The TCA Separation Kerb has an optional flexible bollard which can be installed from
underneath and cannot be dislodged.

www.tcaaustralia.com.au
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RILEY KERB |Sihd

Riley® is Ideally suited to

School zones — entry and exit points for cyclists
Approaches to pedestrian crossings, particularly around school zones

> On cycle paths at intersections to alert cyclists they are approaching a hazard

Riley® Features

>>
==
>>
>>
>>

1200mm or 2000mm long with transition at each end

Rumble device in the vehicle lane to alert drivers that they are crossing into.a cycle lane

Yellow recycled rubber with built in reflectors

Can be placed with 100mm gaps to allow for water to flow through

A typical installation could be 1200mm or 2000mm of Riley Kerb with a 1m gap to allow cyclist to
enter and exit the cycle lane

Offers protection for cyclists; contours to road surface and curves

Can be removed and relocated if required

Blke Valet Parking _

|\ DE=RERY - AC0

()

WWw.tcaaustralia.com.au
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RILEY KERB

The report shows a 73% reduction of motor vehicles
into bike lanes after installation of separation kerbs

Toll Free 1800 059 292

®Riley

Bicyde Kerb by TCA

N

According to the report, the separator had a significant effect on the number of motor vehicles entering the
bicycle lane. The measurement system identified a statistically significant reduction in the number of vehicles
entering the bicycle lane. In addition, a statistically significant increase in the average distance from the kerb to
the motor vehicles was detected.

At test position one (near the Eastern Freeway off-ramp) the number of vehicles in the bicycle lane reduced from
25% to 7% after the separation was installed.

The volume of traffic and multiple merging movements resulted in significant numbers of motor vehicles intruding
into the bicycle lane. During the testing, it was found up to 24% of vehicles travelling with their left hand side wheels
in the cycle lane. This is despite the clear road markings to identify the lane. The separation was installed and there
was a clear shift away from the kerb by the vehicles

A report by SINCLAIR KNIGHT MERZ has found several benefits
from the installation of separation kerbs

v Increase in the average position of moter vehicles
away from the kerb (and hence the bicycle lane),
leading to greater separation
between cyclists and motor vehicles;

10ecm bins

v Fewer vehicles intruding into the bycicle lane;

~ v Cyclists felt safer and more relaxed riding along
‘separation kerbs.
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