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3. Planning and engineering concepts

Figure 3.1:Bicycle facility design checlist.

Palicy [ ldentify all existing state, regional and local
ool plans and policies relevant to the provision and
premotion of cycling

Y B Position cycle routes to be as direcc and as
Location of short and as safe as possible
cycle B Limit the impact of motorised waffic with
route; consideration of vehicle speed and volume
J & Provide sufficient ¢rossing opportunities to
overcome the barrier effect of major roads
F Avoid steep slopes and grades
Bl Offer alternatives to routes which are
considered socially unsafe
s [ Avoid one-way cycle facilities and detours
M For new facilities determine the most suitable
Cycleav:aﬂ type of proflle (see Figure 3.2)
o [ For existing facilidies check if the existing type of
profile = ;
{Sections 3 - ) profile is suimble (see Figure 3.2)
B Il a mixed-use on-road profile is selected, limit
the speed difference between eyclists and cars
M Determine actval width of facility (including
I access for maintenance vehicles)
[ Ensure adequate curve radii and manoeuvring
Design of width on tight curves and good sightines
facilities Design {or adequate grades on bridge ramps
(Sessicns 44) F1 Ensure adequate head height at underpasses and
tunnels
&1 Ensure smooth kerb ramps, lipless driveways,
appropriate landscaping with good sightlines
¥ Include social safety considerations in the design
of underpasses, wnnels and sections between
fencing or through remote areas
Ensure seamless route connectivity and
continuity through good dasign
L Determine the profile type for intersections {this
Intersections may differ from the mid-block profile)
ancitrac Jf | e £ lare all alternative design ibilities 1o
signals LA sign possibilities
{Section 7) traffic lights
B Ensure bicycle rider operating space is designed
into the intersection for approach, transition,
waiting, through travel and departwre movements
Ensure minimum green signal time to allow
cyclists encugh time to cress large intersections
Design in-road detectors to plck-up cycles
M Pay particular attention to right turning cyclists
[ Ensure the cycleway surface is smooth, even and
Pavernent, weell drained
trzual;:f:'lceent Ensure the joints (rransverse and longitudinal)
and are smooth and even
linemarking | F Ensure all drainage grate covers are cycle-
Section 8 friendly
@ Where there is a bicycle path paralleling a major
road make sure that the pavement is as even as
passible across side road openings
Signage Bl Ensure that all line marking is clear and
and unambiguous
network In special circumstances consider using green
info surface colour to delineate path of eyelist
Seeas B Ensure adequate bghting,

* B Ensure that a comprehensive route/destination
Other signage system is provided for the necwork
issues H Provide adequate parking facilities

Secuons 1012

This section explains the design principles and the
philosophy which underpin this manual. Figure 3.1 provides
a simple checklist which can be used to follow the decision
process through the various sections of this doecument.

3.1 Principles of bicycle network
provision

The needs of bicycle users and their requirements for an

efficient and useable bicycle network can be best surnmed

up in five key principles listed below. Table 3.1 provides

criteria and design considerations for implementing these

principles.

Coherence: Bicycle network infrastructure should form
a coherent unit by linking popular destinations with local
residential streets via regional routes and local routes. The
network should be continuous and it should be very clear
to the user where the facility leads. Intersections should
seek to provide a clear path for bicycle riders as well as for
other modes.The quality of network facilities should also be
consistent throughout the length of the route regardless of
whether the facility uses a separated or shared road profile.
Routes should be easy to find from local streets and the
network should be of such a density that there is always a
choice of nearby routes available to the user.

Directness: Network infrastructure should be as direct as
safely practicable. Long detours should be avoided as human
energy is required to propel the vehicle. This should always
be balanced against the problems of topography — a slightly
fonger route may work better because it contours around
a hill rather than tackling it at its steepest climb. Regional
route design should take into account both the slowness
in operating speed of bicycles up-hill and the relatively high
speeds when descending. Delays due to prolonged crossing
times of major barriers should be avoided and the aim of
the designer should be to ensure that riders are able to
maintain a safe, comfortable and consistent operating speed
throughout the length of the route.

Safety: Well designed bicycle network infrastructure
improves and enhances the road safety of riders, pedestrians
and motorists. Intersections should be designed to explicitly
include bicycles as well as other categories of road users,
Special intersection designs that include a path for cyclists
are an important element of integrated network design.
Mid-block treatments need to provide safe and easy major
roadway crossings for riders. The design of bicycle routes
past bus stops should be designed for safe accommedation
of riders, bus passengers, other pedestrians and vehicles.

Attractiveness: Community support exists for cycling
provided it is an enjoyable activity. Enjoyable cycling
requires attractively designed and located facilities. Bicycle
network infrastructure, such as regional and local routes,
should be fitted into the surrounding environment so
that the enjoyment of the experience is enhanced. Clear
well-placed signposting should indicate major destinations,
while centrelines and edgelines should indicate the serious
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Table 3.1:Key design principles of the bicycle transport system.

Criteria

Design considerations

Regional routes

Local routes Mixed traffic streets

Coherence Continuity of routes No breaks in route Connect to regjonal Easy access to local
route routes
Conststent quality of routes and facilities Minimal quality changes Minimal quality changes IN/A
Easy to follow Regional route signage  Local route signage All street signs vislble
Freedom of choice of routes Choice of at least two  Choice of at least two  Less than 250m to a
route
Directness Efficient operating speed 50 km/h design speed 30 km/h design speed  Consistent with street
design
Delay time IS sec/lkm 20 sec/km 20 sec/km
Detour factor *Detowr bicor is the refonstiny.~~ 20%F 30%* 40%*
between the mest direct digtance batween origin and
devdmation and the distanice taken by the acrual route taken.
A demwr Bevor of 1% mwana that the roure will ba 0%
longer than the dirtance as the eraw Riss,
Safety Minimum risk of accident on routes Monitor use of Monitor use of Monitor use of
facilicy and facilicy and facility and
Minimum risk of conflict with car traffic  investigate any links investigate any links investigate any links
between accidents between accidents between accidents
Minimum rlsk of unsafe infrastructure  and design. and design. and design.
Autractiveness  Support for the system Public support and Public suppart and N/A
awnership ownership
Attractiveness of environment Well lit and open Well lit and open N/A
appearance appearance
Perception of social safety Minimum reports of Minimum reports of N/A
vandalism & harassment vandalism &harassment
Systemn attractiveness Coordination of all Coordination of all N/A
supporting system supporting system
elements {maps, fittings, elements (maps, fittings,
signage etc) signage etc)
Comfort Smoothness of ride Smooth riding surface  Smooth riding surface  Smooth riding surface
(Refer to Austroads - Part |4 Section 8.5)
Comfortable gradient Steep climbs Steep climbs N/A
minimised minimised
Minimum obstruction from vehicles Minimise illegal Minimise illegal NfA
parking parking
Reduced need to stop 0.5 1.0 L5
- number of stops (average per km)
Protection from adverse climate Shade trees and wind Shade trees and wind N/A

transport intent of the off-road sections of routes. New
housing developments should provide easy to use and
attractive bicycle transport facilities. Bicycle routes
should also feel safe and offer good personal security. The
community prefers well-lit pathways and open-to-view
routes rather than dark and dingy alleyways.

Comfort: The bicycle network has to be easy to use for all
types of riders. A smooth well maintained riding surface is
essential both for comfort and operating safety. Depending
on the speed and volume of other traffic (motor vehicles
or pedestrians), some level of separation is often needed.
Clearly marked bicycle facilities that allocate operating
space to bicycle users are the most appropriate types of
facilities on all but low traffic volume and low speed roads.
Effective intersection treatment is a critical factor in joining
streets to a coherent route or network, as well as providing
safe and comfortable crossings of major arterial roads.

3.2 Locating bicycle route facilities

A network approach is recommended in order to create
an efficient system of facilities to best serve the bicycle
riding public. The following parts of this section outline
the fundamental principles and issues relating to bicycle
network provision. All new facilities should be considered
in relation to their function and impertance to the network
as a whole. The relationship with the existing road network
will also need to be carefully considered.

The major aims of the cycling network facilities designer
are to:

Reduce encounters between cyclists and high-
volumes of fast-moving traffic. The best-practice
method of achieving this is by separation. This can be by
marked lanes or by bicycle paths. Figure 3.2 shows the
relationship between the degree of separation provided and
the prevailing traffic speed and volume.
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Treat every crossing by a bicycle facility of a street

or road as an intersection. Crossings should be

designed following normal intersection traffic management
principles:

* There should be an explicit assignment of priority to
specific legs of the intersection. This should be indicated
by regulatory signage (STOP or GIVE WAY) or traffic
signals. The priority should be allocated in accordance
with normal traffic management methods.

* Intersection layouts should be simplified and marked
on approaches to show each road user where they are
to position themselves in order to salely negotiate the
intersection.

Treat all bicycle facilities as serious transport
facilities. An off-road cycleway is a transport facility and
should be built and managed similar to streets and roads
ie: centrelines to separate and regulate bi-directional flows;
proper side and head clearances; adequate warning of
potential hazards.

Design for efficiency and comfort as well as safety
to suit a wide range of user types. In past years a high
emphasis was placed on designing facilities to suit either the
very experienced or the very inexperienced rider. World
best practice designs bicycle facilities for a broad range
of riders in the community by providing efficient, well-
connected facilities that offer consistent quality throughout.
This approach focuses on the comfort of the rider and aims
to create a riding environment which allows the maximum
possible mobility with the minimum stress and risk.

3.3 Function, priority and speed

Three important overriding issues in the bicycle network
design process which need 1o be considered are: roadf
cycleway function; the priority assigned to both the
cycleway and any adjacent roadway; and, the prevailing
speed environment. These factors are seldom in balance
and can be influenced by good engineering design as well as
by management measures such as additional regulation and
enforcement programs.

Road and cycleway function

One of the first considerations in the design of any bicycle
facility, is the relationship between the bicycle network
hierarchy and the prevailing road hierarchy. Where bicycle
routes parallel or cross the road network, the design of
route and intersection facilities should reflect the network
functions for both the road and the cycleway.

Table 3.2; Bicycle network functions and details.
Metwork function

Regional bicycle routes

Local bicycle routes High quality routes with seamless

regional routes

Mixed traffic streets
{door to door access to
all destinations)

High-quality, high-priority routes to permit
quick unhindered travel between the major
regions of cities, towns or urban areas

connections to regional routes. These routes
connect the local street system to the major

The residential street system, though not a
marked part of the neowork, is very important
as it provides local access to residential
destinations in a 'low stress' environment

If the function of the bicycle facility is for regional through
route access, then the cycleway should be designed to
provide the highest level of continuity, consistency, and
connectivity with other major intersecting routes. Where
major State or regional roads are crossed, the network
function of the readway should be maintained. For example,
in a situation where a regional bicycle route crosses a state
road or highway, a grade separated crossing may provide the
best solution in order to preserve the network function of

Priority

A primary aim of the bicycle transport network designer
is to reduce travelling times by minimising delays. This can
often be achieved by the assignment of priority to the
bicycle route. Sound traffic management practice aims to
assign explicit priority to various elements of the road
network in order to maintain a safe and efficient operating
environment. Traffic signals and stop and give-way signs are
the most commonly used devices to assign priority and
these and other measures are also available to the bicycle
facilicies designer.

In instances where the bicycle and main road networks
intersect, priority will usually be allocated according to
the status of the road and the bicycle facility within each
hierarchy. For instance in the case of a local bicycle route
crossing an arterial road the latter would obviously have
priority and give-way signage or traffic signals would be
fitted to the cycleway approaches.

Speed difference between riders and other
modes

Good bicycle network facilities, like roadways should
be designed to reduce the seriousness of accidents and
conflicts and cater for all members of the community. In
places where separation is impossible or undesirable the
most effective means of crash prevention is to reduce the
speed difference between bicycle riders and cars. This can
also apply to paths shared with pedestrians.

3.4 Separation or mixed traffic

The issue of physical separation is one of the most
important considerations in designing bicycle facilities
and may result in high levels of acceptance and possibly
a reduction in accident rates. The application of on-road
bicycle lanes and road shoulders is a recognised part of the
NSW road environment. A network approach requires that

Planning/development ﬁ

RTA Regioral Bicycle RTA and other
Network (Action for Bikes - partnership agencies
Bikeplan 2010)

RTA, Councils and
partnership agencies

Council bike plans in
consuleation with the RTA.
{RTA's How to Prepare a
Bike Plan publication)

Councils own and control Councils
this resource which
provides local access and

mobility.

12



NSW Bicycle Guidelines

RTA

Figure 3.2: Separation of bicycles and motor vehicles according to traffic speed and volume,
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bicycle operating space also be included and designed into
intersections in order for the network to function safely
and efficiently as a coherent whole. Intersection treatments
are covered in detail in Section 7.

Figure 3.2 provides guidance on the selection of separated
or mixed facilities. The relationship between the prevailing
traffic speed and volume is an important factor in the
decision to provide physically separated facilities, mixed
profile, or something in between.

Operating space in the form of lanes and marked crossing

points should be designed to provide a clear indication
to the bicycle rider as to where the road builders and
managers would like them to safely and comfortably travel
along any road. It is always important to consider the
degree of separation, either visual (lanes or shoulders), or
physical (bikepaths), to be provided.

In deciding on the need for separation for bicycles, it should
be recognised that there are equally great benefits to
motorists when this is done. Bicyclists normally travel much
slower than motorised traffic and when they are required
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Figure 1.3: Major methods of separation.

Becycle
Footpath path

Vehicle travel anes

Farlang

Separated path

HMarked shoulder

Vehicle uavel lanas

Bicycle lane

Visual separation - on-road bicycle lanes or shoulder

Spacious
lane profile

Trght Shared
lane prafile  Parfong ! path

)

Mixed traffic and shared paths

to share normal road lanes they often find themselves
in a very stressful and unpopular position. This can also
create disruption to the motor-vehicle flows and increase
the risk to the rider. By allocating road space to bicycles,
road designers/builders can improve safety for all users and
increase the efficiency of the roadway.

At low traffic speeds and volumes it is possible, however, to
plan and construct a successful shared road environment
provided that the transitions from separated space to
shared space are safely handled.

There are three main methods of separation:

Physical separation

Riders cycle on bicycle paths or shared paths off-road.
The widest section of the community prefers to cycle in
environments without traffic.

Visual separation

Bicycle riders ride on the road but are separated from
motor vehicles by either specially allocated space (bicycle
lanes) or marked shoulders. This type of facility is suitable
for use on regional bicycle routes for short distances

Figure 1.4: Legend of symbols used in diagrams
throughout this manual.

Footpath with kerbing. This paved area ks
located in the road related area.

Road area. Shown here with edgelines and
dashed centreline. In this manual roads are
shown in reverse colour (white surface
with black linemarking).

Pavement markings. Actual markings are
shown solid. Qutlined markings indicate
flow direction not the actual markings.

—— =

F™  Exclusive bicycle lane with green surface
colouring and PS-2 pavement symbal.

Dividing strip or nature strip (usually
unpaved).

Special paved area (usually to define
shared or low speed zones).

Bicycle traffic signal Bicycle signal lamp
acdvation button  (facing direction})

Wide, smaoth kerb ramps

Moving vehicle - parked mator vehicle
° Bollard or marker post

(depending on the nature of the road) and for general use
on locai bicycle routes. Cycling on freeway or motorway
shoulders and other high speed roads is only appropriate
for experienced riders and such facilities cannot form part
of the general bicycle network.

Mixed traffic

Bicycle riders share lane space on the road with motor
vehicles and off-road with pedestrians. In road environments
there can be a further sub-categorisation of shared space
into tight and spacious profiles. A spacious profile road
is where there is a consistently wide kerb lane to allow
riders and drivers to comfortably share space according to
the prevailing road speed. In very low speed environments
such as residential areas and on very narrow inner-city
streets, where the aim is to keep all vehicle speeds low, it
is preferable to restrict the lane width so that all vehicles
must follow each other in turn. This type of treatment
can be used for bicycle network routes in low-speed, low
volume environments where high visibility and a high level
of network connectivity is necessary.

Figure 3.5: Signs, linemarking and pavement symbols
moest commonly used in this manual. For full detils of all
signs, linemarking and symbols for blcycle facilities see Sections 8 and 9.

Regulatory signs
7 . 2 =
| || | R | |#*
LANE| [ONLY| || (e
R7-1-4 R8-1 R8-2 R8-3
Bicycle lane Bicycle path Shared path Separared path

Linemarking

LS Bicycle lana line
Contmuous line 130mm wids

— — —
C4 Bicycle lane continuity line
?iﬂﬂﬂn 100mm wida, %«9.::_3!&: 3

000mm gap

54 Off-road path continuous separation line
Continuous (ine 80mm wide (used on paths with restricted wisibiliry o at intarsections)

55 Of-road path broken separation line
Dashed line 80mm wida, 1000mm long with J{mm gap (used on sraght path secuons)

E7 Off-roagd path edge line
Contauous ling Bmm wde

2000mm

TBC Bicycle crossing {with priotity}
parallel ransverse lines

2000mm minmum separaton,

400mm wide. 400mm long with 400mm g@p

Stop line at signals
AHmm wide

Stop and Give Way lines

for off-road paths

E———

Stop line on path

200mm wede

EEEEE®

Give Way line on path

200mm wide, 200mm long with

Pavement symbols 200mn gp

for on-road use
[ 100mm Pavement symbols

for off-road paths
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1200mm
000mm.
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