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| 1. INTRODUCTION |

(@) The purpose of this report is to summarise the design findings, including
opportunities and implications that have been identified through the
development of specific design proposals consistent with the Strategy.
Whilst there are site specific issues for each project, a general set of
indicative findings for the separated two-way cycleway as described in
the City of Sydney Cycle Strategy and Action Plan, are discussed below.

(b) The Cycle Strategy, adopted in April 2007 identifies and prioritises routes
across the Local Government Area and proposes a range of network and
infrastructure treatments. The typical preferred treatment proposed is a
separated two-way cycleway in favour of shoulder lanes, shared paths
and separated bicycle lanes.

(c) The provision of separated cycleways is not feasible in all routes. In such
locations, alternative treatments have been identified. The proposed suite
of cycle treatments includes:

(i) Separated two-way cycleway

(i)  Off road shared paths

(iii)  Off road shared paths (within public open spaces)
(iv) On road shared bus lanes

(v)  On road mixed traffic

(vi) On road shoulder lanes

(d) The Strategy rationale to pursue the separated two-way cycleways as the
preferred conceptual treatment was based on the following:

(i) Research by the City revealed a very strong preference for a well
connected network of routes consisting of facilities where cyclists
are separated from general motor traffic and preferably also from
pedestrians.

(i)  Existing road cross sections do not readily allow introduction of a
one-way pair design concept. This design concept is similar to that
used overseas (e.g. the Copenhagen bicycle roads), which includes
separated one-way bicycle roads one both sides of the road. The
available 1.4m on each side would be of insufficient width to
provide the required separation as well as sufficient riding space.

(i) Many cities overseas introducing cycling facilities (e.g. Montreal,
Paris) use the separated two-way bicycle road as a low-impact
transition from “nothing” to one-way pairs. This transition allows the
numbers of cyclists to grow in a relatively safe environment.

(iv) Sydney needs to under-go the transition from little or no bicycle
facilities and very low numbers of cyclists. Given the prevalent
cross section, the key opportunity is afforded by the separated two-
way bicycle roads.
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‘ 2. OFF ROAD SHARED FOOTPATHS ‘

(@) This treatment provides for two way bicycle and pedestrian travel along
one or both footpaths of a street. The typical shared footpath consists of:

(i)  Shared path signage and/or pavement markings;

(i)  Signal modification, where feasible, to provide bicycle lanterns and
permit bicycles to continue across the intersection;

(i) Other measures, such as relocation of infrastructure, improved

lighting or pavement upgrades to minimise risk to shared path
users.

Typical Plan

(b) The development of shared paths needs to assess the intensity and
nature of pedestrian traffic on the footpath, including the operation and
configuration of bus stops, particularly those with bus shelters.
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‘ 3. SEPARATED TWO-WAY CYCLEWAYS ‘

(@) A separated two-way cycleway is a facility for the exclusive use of bicycle
riders, separated from motor vehicles and pedestrians by a visual and or
physical barrier. The facility provides for two directions of movement, by
use of a centre line.

(b) A typical cross section of a separated cycleway is shown below. The
typical separated cycleway treatment requires a minimum road width of
12.8m to accommodate the bidirectional cycle lanes, parking lanes and
traffic lanes, and a minimal barrier between parked cars and the bicycle
path. In existing streets of 12.8m width, the space required to provide the
separated cycleway lanes is achieved by reducing the parking and travel
lane widths, reallocating the existing space between the parked vehicles
and the travel lane on each side to one side of the road.

3600 2400 400 2100 2900 2900 2100 3600

Typical section along two-way cycleway in a 12.8m wide street

(c) The proposal locates the cycleway between the footpath and parked
vehicles. The typical separated cycleway cross section consists of:

(i) Two (2) bicycle paths (one in each direction) each 1.1-1.2m wide
adjacent to the existing kerb. The lanes are separated by a centre
line and denoted by bicycle logos and directional arrows.

(i) A separation 0.4m wide. The separation provides some protection
to cyclists from vehicles and opening doors of parked vehicles.

(i) Two (2) vehicle parking lanes (one on each side) 2.0-2.1m wide;
and

(iv) Two (2) traffic lanes (one in each direction) of 2.9m wide (5.8m total
width). The traffic lanes must be increased to 3.1m width on bus
routes. Where this occurs the bicycle lanes are reduced to 2.2m
width, and parking is reduced to 2.0m.

(v) The footpaths, typically 3.6m wide, remain unchanged.

(d) The provision of separated cycleway with all parking and traffic lanes
retained is not feasible where the road width is less than 12.8m wide. In
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these locations, alternative designs need to be devised, or kerbs
realigned to provide the minimum width of 12.8m.

Associated streetscape treatments

(a)

The separated cycleway is a significant modification to the function the
street. In effect, the existing road easement will now accommodate two
parallel two-way systems, vehicle road and bicycle path. The key area
where this change requires new streetscape treatments is at intersections
(refer Section 3.2).

In addition, a suite of changes to the street as a whole is also proposed to
integrate the facility into a safe operating environment and provide an
upgraded environment for pedestrians and residents. The improvements
include:

(i) Reduced road speed limits to 40 km per hour. Road regulatory
signs to remain on the footpath (e.g. behind kerb);

(i)  Traffic calming devices and the removal of road centre lines to
reduce vehicle speed;

(iii) Installation of kerb blisters to increase sight lines, reduce pedestrian
crossing distances and facilitate vehicle parking;

(iv) Improved streetscape and cycle route lighting;

(v) Rationalisation of signage and street furniture to ensure clear
sightlines and minimise obstacles or conflict points, and

(vi) Improve accessibility and pedestrian safety with the installation
intersection blisters and pram ramps upgrades.

To ensure the cycleway implementation is integrated and responds to a
suburb’s character the project will include:

(i)  Additional street tree and low kerb blister shrub planting;
(i) Incorporate stormwater quality improvements through the
introduction of micro bio-retention basins (rain gardens and bio-

swales) where practicable;

(i)  Minimise areas of lost vehicle parking and investigate potential
areas to off set losses in the cycle route roads;

(iv) Provide way-finding information and signage to facilitate travel and
inform cyclists of the key destinations and routes, and

(v) Implement works with a palette of materials that responds to and is
sympathetic with local character.
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3.2 Intersection Treatments

(@) Intersection treatments are critical to ensure the safety of pedestrian,
bicycle and vehicle movements. The intersection treatments have been
developed in consultation with the RTA. The standard intersection
treatments are:

SIGNALISED INTERSECTION

Objective

To provide pedestrians and cyclists a controlled intersection crossing
and provide time separation between bicycles and motor vehicles.

Key elements
o A separate cycle traffic light phase; and

e Green painted cycleway lanes to denote potential conflicts areas
and signify route locations.

GUIDANCE BARRIER
OR LINE MARKING

/ MARKED BICYCLE LANE
N
)

—

Typical Plan

Application

To be used at high volume and existing signalised intersections, and is
subject to RTA signal plan approvals. For some intersections,
modelling is required to confirm the performance of the intersection is
satisfactory with the addition of the cycleway.
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BEND OUT INTERSECTION

Objective

To give pedestrians and cyclists the right of way over motor vehicles
and provide a safer intersection crossing

Key elements
o Raised threshold to reduce vehicle speed;

e Cycleway ‘bent out to allow motor vehicles to give way in
intersection and to slow cyclist;

e Through road narrowed and chicaned to reduce motor vehicle
speed;

e Pedestrian and bicycle crossings; and

e Low planting opportunities.

RAISED
PLATFORM (75mm)

CONCRETE RAMP
SETBACK TO ALLOW

CARS TO TURN, THEN
GIVE WAY TO CYCLISTS

GUIDANCE BARRIER
OR LINE MARKING

Plan
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lllustration

Application

To be used at higher volume (un-signalised) intersections. (eg,
Devonshire and Bourke St intersection, Stanley St and Bourke St
intersection

SHARED ENVIRONMENT INTERSECTION

Objective

To give the right of way to pedestrians and provide equivalent rights to
cyclists and motorists within the intersection

Key elements

e Intersection defined as a ‘Road Related Area’;

o Raised threshold to reduce vehicle speed;

o Distinctive pavement to signify a changed environment;

¢ Intersection and road narrowed to reduce motor vehicle speed and
control motor vehicle parking; and

e Bollards or barriers to define motor vehicle route.

Note

This treatment does not yet have RTA approval for general use. It is
anticipated the RTA will require built trials of this treatment with
monitoring over approx 6 month period prior to determining their
further concurrence to this proposal.
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BOLLARDS AT 1200mm
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RAISED PLATFORM AT
FOOTPATH LEVEL
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Plan

Illustration

Application

To be used at low volume (un-signalised) intersections.

A DRIVEWAY INTERSECTION

Objective

To maintain and reinforce the existing right of way of pedestrians and
cyclists on the path over motor vehicles crossing the path to utilise the
driveway.
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Key elements
e Driveway defined as a ‘Road Related Area’;

e Layback or barrier edge provided to control parking across the
driveway entry; and

e Bicycle logo to reinforce cyclist priority (optional)

D B

|/
w
TWO VEHICLE DRIVEWAY
CROSSOVERS*
KERB EXTENSION TO
ALLOW FOR CROSSQOVER

*TWO STEP CROSS-SECTION
DEPICTED

A
[ |

:

Plan

Application

To be used at all driveways

3.3 Cross-sectional Design

(a) Cross-sectional treatments are critical to ensure the safety of pedestrian,
bicycle and vehicles movements. They also change the accessibility of
the street to different users and the amenity or character of the street.

(b) The optimal cross-sectional design for the street varies, depending on the
operational variables and physical design of the existing street
environment.

(c) The installation of bollards or similar as depicted in the Cycle Strategy is
not recommended due to likelihood of vehicle damage, hand-bar

clearance issues relating to cyclists and difficulty in decanting from
adjacent parked cars;

(d) Common to all treatments, the cycleway will have:
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(i) Two (2) bicycle paths (one in each direction) each 1.1-1.2m wide
adjacent to the existing kerb. The lanes are separated by a centre
line and edge line and denoted by cycle logo’s and directional
arrows.

(i) A separation space 0.4m wide. The separation provides a buffer for
cyclists from vehicles and opening doors of parked vehicles.

The standard cross-sectional treatments vary in the form of the
separation space and the height of the cycleway in relation to the
footpath and roadway. The standard cross-sectional treatments are:

TWO-STEP CROSS SECTION

Objective

To provide cycleway on distinct level down from footpath with adjacent
separation zone adjacent parked cars flush with cycleway and denoted
by contrast pavement. Parked cars and cycle path separated by a kerb.

Key elements

e Approx 100mm high kerb separating the cycleway and parking lane;
and

e A second, approx 75mm high, kerb (at the existing kerb alignment)
separating the cyclists and footpath.

EXISTING GUTTER LOWERED
BY 50mMM TO ALLOW
TOOMM ASPHALT AND
T00MM KERB

BOUNDARY LINE
TEXTURED SURFACE
- GRANITE SETS

MNEW KERB LINE

PARKING BIDIRECTIONAL PEDESTRIAN FOOTPATH
CYCLEWAY

Section
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Application

To be used where parking is adjacent (where road cross-fall permits.
Maximum acceptable cross fall is 1:20 or 5%)

AT GRADE WITH FOOTPATH CROSS-SECTION

Objective

To provide cycle path at grade with the footpath and separated by a
horizontal buffer of planting/contrast paving and other devices. Parked
cars and cycle path separated by a kerb and separation zone of

contrast paving flush with the cycleway.

Key elements

e Asingle approx 100mm kerb at parking lane
e A 0.8 -1.0m wide planted nature strip

e Marker bollards/ logos; and

e Contrasting pavement threshold

DEAIN TG STORMWATER

EXISTING ROADWAY TO BE
COVERED
TEXTURED SURFACE
- GRANITE SETS

FPLANTING

BOUNDARY LINE

MNEW KERB LINE

FARKING BIDIRECTIOMAL PEDESTRIAN FOOTPATH
CYCLEWAY

Section
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TREE WITH GRAVEL
SURROUNDS

SECTION
PLANTING
BIDIRECTIONAL CYCLEWAY

NEW KERE LINE

TEXTURED SURFACE
- GRANITE SETS

UNIT FAVERS

Plan

lllustration
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Application

To be used only in short lengths where parking is adjacent and
pedestrian volumes are not high, where intersections are closely
spaced, or where steep road cross-fall precludes using the Two Step
cross section.

MEDIAN ISLAND CROSS SECTION

Objective

To provide a cycleway at grade with the road carriageway with a
separation by median island;

Key elements

e 400 wide x 100mm high concrete separator to provide a physical
barrier between the cycleway and traffic lane.

BOUNDARY LINE

.

ASPHALT i H

TRAVEL LANE BIDIRECTIONAL PEDESTRIAN FOOTPATH
CYCLEWAY

Section
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TRAVEL LANE

TREE WITH GRAVEL
SURRQUNDS

SECTION

BIDIRECTIONAL CYCLEWAY

MNEW KERB LINE

BIDIRECTIONAL PEDESTRIAN FOOTPATH
CYCLEWAY
2400 3400
7 i
EQ EQ,
A
ASPHALT ASPHALT
[ B
0
0
0
-, .
—
!
B /
)
B
<}
<]

Illustration

Application

To be used where no vehicle

width in the street for a medi
could be considered adjacent parking.

parking is adjacent. If there is sufficient
an of greater than 900mm, this treatment
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3.4 Bus Stops and Shelters

(@) Bus stops along separated cycleway routes can no longer decant to the
existing kerbside. In order to provide an accessible and safe bus stop
environment, the bus stops in the traffic lane and the bus stop is located
in the parking lane alignment.

BUS STOP PLATFORM

Objective

To provide an accessible and safe bus stop environment;

Key elements

e Paved, raised platform 2.4m x 15m bus;

e Slim line bus shelter with no advertising panel,

e Barrier/ lean rail to control pedestrian movements; and

e Marked pedestrian crossing and directional tactile indicators.

3600 2200 2400 3100 3100 2000 3600

Section showing typical treatment at bus stops along two-way cycleway
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MARKED PEDESTRIAN
CROSSING AT CYCLEWAY

RAISED PLATFORM (150mm)
SLIM LINE BUS SHELTER

BUS SET DOWN/PICK UP
IN TRAVEL LANE

SAFETY FENCE AND
RESTING RAIL

ok
:
»

Plan

Illustration

Application

Use of this treatment is dependent on an assessment of the
performance of the street, and its ability to tolerate some inefficiency
whilst buses block the travel lane during pick and set down operations
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3.5 Vehicular movements and Parking

(@) The reduction in the carriage way necessitated by the scheme will help
encourage a reduction of vehicle speed. Motorists will need to negotiate
the road space whilst passing each other.

(b) Localised parking losses on cycle route roads will be required. These
impacts can be due to:

(i)  Short sections of narrow road widths (less than 12.8m)
(i) Obstacles (e.g. leaning mature trees)

(i) Bend out or new signalised intersection designs (described above);
and

(iv) Turning path implications due to the narrowed street alignment.

(c) Extent of parking loss is dependent on an assessment of the
performance of the street, and its ability to tolerate some inefficiency at
intersections or requirements to cater for larger turning vehicles.

(d) Areas of lost vehicle parking can be offset with the introduction of
pavement widening at intersections, reducing the “no-parking” setback
and allowing vehicles to park closer to an intersection. These are a
characteristic of the Shared Environment intersection, and can also be
introduced in other locations, independent of the cycleway facility.

3.6 Safety

(@) The City of Sydney Cycling Strategy specifically identifies the need to
improve cyclist safety. It also acknowledges that perceptions of safety
are a strong impediment to the attractiveness of cycling to the public, and
particularly to women and children. Whilst it is not possible for all risks
within the road environment to be eliminated, the intent of the two-way
separated facility is to significantly reduce the current risk of serious injury
to cyclists through collision with car doors and moving cars. The design
proposals create this safer operating environment for the cyclist by:

(i)  Maintaining separation between the footpath, parked vehicles and
the cycle facility;

(i) Locating cyclists away from moving traffic and driver’'s doors;

(iii)  Providing visual clues to denote the cycleway facility and increase
awareness when approaching or crossing the facility;

(iv) Improving driver and cyclist sightlines at intersections and at
passenger side of vehicles;

(v) Controlling intersection treatments to reduce vehicle speed and

manage priority according to the street conditions and traffic
volumes.
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(vi)Creating/maintaining a generally traffic calmed street environment

(b)  Whilst the overall risk to cyclists is significantly reduced, some particular
risks will increase. The relocation of cyclists into a compact, two-way
system may increase the likelihood of collision between cyclists and
cyclists compared to the current situation. However, this should be
understood in the context of the existing condition with its greater
likelihood of cycle/vehicle conflict (which generally results in a more
severe consequence).

(c) This issue is further influenced by the design treatment of the separation
zone, and the degree to which it is available for collision avoidance
manoeuvres. This is discussed further in Section 4, and has informed the
application of cross-section treatments.

(d) These issues are important because, whilst the overall risk to cyclists is
being reduced, the residual risk may be transferred from the individual
cyclists to the City as the provider of the new facility.

(e) Whilst a narrowed carriageway will generally slow traffic, pedestrians
crossing the road or decanting to and from parked cars will need to take
extra care as the buffer previously available between the travel lane and
the parked car is no longer available to them. This increased risk is
mitigated to the extent that a street already has operating cycle shoulder
lanes, where the lesser risk of pedestrian/cycle conflict in this zone is
already extant.

(f)  For people with a mobility impairment, who may not be able to access the
footpath, the absence of this buffer zone creates greater length of
exposure to the risks of occupying the vehicle traffic lane whilst they
traverse to the nearest accessible entry point (for example, to a driveway
or pedestrian ramp).

(g) The relocation of cyclists travelling in two directions between the footpath
and parked cars may generally increase the likelihood of collision
between cyclists and pedestrians. This may occur, for example, when
pedestrians inadvertently cross the cycleway without looking, or from
pedestrians choosing to walk along the cycleway to avoid a crowded
path. As with cycle to cycle conflict, the consequences of these risks are
likely to be less severe than cycle/vehicle conflicts. The likelihood of this
conflict can be mitigated through the design of the division between the
footway and cycleway, including the contrast in pavement between the
two.

(h) The other area of increased potential for pedestrian/cycle conflict occurs
where people decant from parked cars onto the cycleway. The design
provides a 400mm separation space of pedestrian area between the
cycle facility and the parked car. For certain users (e.g. people with
shopping, people with strollers and children or people who use a wheel
chair or walking frame) this width will not be sufficient to contain them,
and they will be compelled to occupy, or partly occupy the adjacent
cycleway lane.

(i)  This issue is further influenced by the design treatment of the separation
zone, and the degree to which it is safe and useable for decanting
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pedestrians. This is discussed further in Section 4, and is why some
treatments have not been selected for use adjacent parking.

The risk associated with decanting from parked cars as outlined in (m)
above differ to those associated with generally crossing the cycleway as
outlined in (l), because the risk does not arise from a discretionary
behaviour, but rather from a behaviour compelled by the design. In other
words, for a range of users, they will practically have no choice but to
create an obstruction on the cycleway and risk of cycle collision in order
to go about their usual business. The current Australian Road Rules do
not appear to anticipate this design circumstance and generally diminish
the rights of the pedestrian, variously requiring pedestrians to not create
an obstruction and/or to prevent a collision with a cyclist.

Because of this difference, the risk profile of the City may alter. The
City’s insurers have been briefed on the scheme so that this can be
accommodated in their assessment of the City’s risk profile.

This issue with the design arises due to the compact urban environment
and competing demands of users in the street. To alter the design to
address this risk, a minimum width of 900mm separation would be
required, with RTA Bicycle guidelines recommending 1000mm
separation. To achieve this width and retain the cycle facility, additional
space would need to be reassigned from the road reserve. With travel
and parking lanes already reduced to minimums in the current design
proposal, the remaining options would be:

(i)  Removal of car parking on one side of the road;
(i)  Converting to a single lane of travel in one direction only, or

(i)  Reducing footpath width, by relocating existing kerbs and removing
kerbside trees.

The circumstances where these options would be acceptable to existing
road users are likely to be extremely limited.

Accessibility

(a)

Because the street environment is changing in a number of ways, it is
important to consider how these changes effect the ability of all street
users to access the environment compared to the existing situation.

The access implications for pedestrians decanting from vehicles on the
driver side into a narrowed carriageway are discussed in 3.7 (i) and (j)
above.

The narrowed carriageway also has implications for vehicular turning
paths at intersections and driveways. As the centreline is being
relocated, turning paths and vehicular size need to be reviewed to ensure
vehicle swept paths are appropriately integrated into the new alignments.
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(d) Due to the restricted parking lane width and cycleway operation,
complying loading zones and complying disabled parking spaces cannot
generally be accommodated on cycle route streets. These facilities will
need to be relocated to adjacent streets or, if required, can be
accommodated by adjusting the typical cross section. Most commonly,
this would be achieved by removing parking on the opposite side of the
road to the loading or disability zone. Disability parking signage can still
be installed as it has been on narrow cross-section streets in other
localities.

(e) For pedestrians at intersections, accessibility is either maintained or
improved.  Accessible paths across streets and side streets are
integrated with the provision of the cycleway. Where “Bend-out” or
“Shared Environment” intersections are provided, access is improved as
the change in level at the side street is either reduced or removed
entirely, and in the case of the “bend-out” treatment, a marked pedestrian
crossing is provided on the side street.

(f)  The key pedestrian access issue occurs along the length of the block and
centres on the ease of crossing the cycleway and the ability to decant
from parked cars. The relative merits and limitations of the different
treatments including accessibility are further discussed in Section 4. In
summary:

(i)  The “At Grade with Footpath” cross-section in many ways facilitates
the easiest and most user friendly access for all potential user
groups and provides the best cross fall gradients. However, the
absence of a step or kerb between the footpath and cycleway is not
optimal for the vision impaired community. The development of a
buffer zone between the footway and cycleway and footpath needs
to provide a high level of visual contrast to both adjacent areas in
order to be effective.

(i) The “Two Step” cross section provides a clear indicator to people
who are blind or vision impaired and who use a cane, and the
400mm separation zone at grade with the cycleway increases the
available space for people to more easily transfer to/from parked
vehicles. Additional level access across this footpath kerb needs to
be facilitated, particularly at key locations (such as taxi ranks) or
where pedestrian and driveway ramps are not nearby. The
increased cross fall that typically arises with this detail is a
secondary access concern, and should be mitigated wherever
possible.

(i) The “Median Island” cross-section does not readily facilitate transfer
out of a kerbside car for many user groups, and introduces multiple
steps into the path of travel across the street which can increase
the chance of trips and falls. Additional level access across this
footpath kerb needs to be facilitated, particularly at key locations
(such as taxi ranks) or where pedestrian and driveway ramps are
not nearby.
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3.8 Tree Management

(@) Where existing trees lean over the cycleway, these can intrude into the
envelope of kerbside cyclists and be a potential hazard. To retain the
trees in this situation, the cycleway can be diverted by bending out away
from the tree and into the parking lane.

(b) As the angle of diversion is fixed to allow for safe operation of the cycling
lane, the extent of diversion is determined by the extent to which the tree
overhangs. This, in turn, will determine the amount of parking impacted
by the tree diversion. With no other features in the street, a typical
diversion will occupy the length of three spaces. However, if located
adjacent common features, such as pedestrian crossings or driveways,
the actual number of spaces loss is less.

(c) Asitis rare that the entire parking lane will be required for the diversion,
the remaining width is available for use as a widened median, planted
area or motorcycle/bicycle parking.

- ZEBRA CROSSING
ALSO SHOWN

- CYCLEWAY DEVIATED
AROUND LEANING TREE

A typical tree diversion example, shown in association with pedestrian crossing
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