FAcT SHEET H-01 — DEVELOPING A CYCLING NETWORK AND GENERAL
DESIGN STANDARDS FOR BICYCLE INFRASTRUCTURE

Network planning

Bicycle network planning is a vital part
of developing a bicycle transport strat-
egy. The bicycle network is an element
of a city’s comprehensive mobility plan
and takes into consideration the con-
nectivity of various activity centres (e.qg.
residential, education, jobs, public tran-
sit, shopping etc.) in order to promote
destination-oriented daily cycling. As
an element of an integrated (bicycle)
transport strategy, the bicycle network
is part of supply-oriented planning and
needs to support the goals developed
by the municipality and stakeholders as
laid out in the strategy. It should encou-
rage cycling demand.

After preliminary considerations as to
the planning area and the origins and
destinations of potential cyclists (the
activity centres listed above), an analy-
sis of the current street network can be
completed. This includes documenting:

e Quality of existing streets and

intersections along with planned

changes

e Current demand on roads and

intersections (from traffic counts)

e Traffic volumes along origin-

destination relationships

Routes between origins and desti-
nations should be developed primarily
along existing network elements, for
example through speed 30 zones or
along roads with existing facilities or
recreational cycle paths independent of
streets. By comparing the preferential
network of destinations and origins with
the analysis of the existing network,
gaps and areas for improvement can
be determined.

For the comparison (and cycling stra-
tegy in general) it is useful to break the
network down into hierarchical catego-
ries based on function. The functional
categories determine desired cyclist
speeds and the maximum acceptable
delay due to cyclists having to stop and
wait. An urban cycling network can ge-
nerally be divided into three categories,
which can be found in Table 1.

The route function relates to what is
being connected and not to the type of
cycle facility that should be provided.
For example, a main bicycle route in

a speed 30 zone will still allow cyclists
to ride at 15-20 km/h and at the same
time not require cyclists to stop and
wait at traffic lights.

However for safety reasons, cycle
facilities should be available along all
main streets, regardless of their role in
the bicycle network. The factors influ-
encing choice of facility type are dis-
cussed in Fact Sheets H-02 and H-03.

Network hierarchy

The function of main bicycle routes
in general is to provide connections
between all major activity centres (in-
cluding residential, education, job,
shopping, transit centres etc.) in an
urban area. These routes provide the
base form of the cycle network. If these
routes run along main streets, bicycle
facilities are either off-carriageway, e.g.
as bicycle paths parallel to the carria-
geway, or in the form of bicycle lanes,
which have been shown, through re-
search and crash analyses since the
1980s, to provide a higher level of
safety and comfort. It should be em-

Category Connects Desired riding Resulting max. acceptable delay
speeds (km/h) due to stopping and waiting

main bicycle routes main centre—intermediate centre 15-20 45s

(high-speed links) | intermediate centre—intermediate centre (up to 25) (30's)
secondary bicycle intermediate centre—neighbourhood centre

) . 15-20 60 s

routes neighbourhood centre—neighbourhood centre
local routes - = -

Table 1: Route hierarchy and characteristics (based on FGSV (2010) p.10)
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phasised that main bicycle routes do
not necessarily need to be along main
streets. In fact, the use of speed 30 zo-
nes or existing greenways can increase
the attractiveness of the cycle network.

High-speed links (also known as bi-
cycle highways) are a special element
of main bicycle routes and can incre-
ase the attractiveness of cycling by
providing a direct connection between
popular activity centres, e.g. popular
commuter routes from main residential
areas to central business districts. In-
frastructure along such routes is often
physically separated from motorised
vehicles, either as bicycle paths or
greenways, and delay through stop-
ping and waiting is reduced by minimi-
zing the number of crossings along the
route. Routes may be made more di-
rect by providing infrastructure through
green areas such as in parks, along ri-
vers or old rail rights-of-way.

Secondary bicycle routes serve to
fill in the gaps between main routes
as well as between main routes and
neighbourhood centres. Neighbour-
hood centres may include residential
complexes, schools, libraries or local
shopping districts amongst others. Bi-
cycle facility types will vary widely de-
pending on the local situation.

Local routes are generally along re-
sidential streets and provide access to
the greater bicycle network. In most
cases, these routes are in speed 30
zones and, as such, do not require spe-
cial infrastructure.

Network quality

The objectives for maintaining or in-
creasing network quality should be to
[FGSV (2010), p.10, p.15]:

e Fulfil main design require-

ments for safety (e.g. visibility,

sight-lines, recognisability) and
quality (e.g. space for passing,
avoiding unnecessary stopping,
optimized signal-timing) in bicyc-

le transport (see in particular Fact

Sheets H-02 and H-04)

e Minimize detours: maximum

detour factor 1,2 compared to the

shortest possible route, maximum

1,1 compared to parallel main

street

e Maintain a mesh width of the

network of main bicycle routes

(200 to 1000 m) so that 90% of

residents live within 200 m of a

main route

e Provide winter

main routes

e Avoid unnecessary inclines
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Space requirements

The comfort and attractiveness of the
cycling network can be improved in
large part through appropriate design
standards. According to German guide-
lines, a single cyclist will need a mini-
mum riding width of 0,80 m. Thus whe-
rever overtaking should be enabled,
the width of the path should be at least
1,60 m, however a width of 2,00 m is
recommended.

It is important to consider the incre-
asing use of cargo bikes and bicycles
with trailors. To accommodate these
bicycles, a path width of 2,30 m is re-
commended, allowing cyclists to over-
take and ride side by side.

For reasons of traffic safety, cycling
facilities should generally be separated
from adjacent traffic areas by a safety
buffer. This buffer is not part of the cycle
path width and should be distinguished
through its construction or other traffic
device. Buffer zones accommodate re-
quired safety distances for cyclists as
well as street fixtures, e.g. traffic signs.

Best Practice: Leipzig Cycling Transport Strategy

Leipzig‘s Cycling Transport Strategy 2010—-2020 was developed on the basis
of the Cycling Action Plan 2002, which foresaw the development of a base net-
work of cycle routes. For the new cycling strategy, an analysis of existing bicycle
infrastructure was completed in 2010. A network of routes, including existing,
desired and potential supplemental routes, was developed and categorized ac-
cording to function in the network hierarchy. From these two maps, an analysis
of route deficiencies was completed showing deviations from design standards
divided into three levels of severity. As a result, a list of over 200 measures was
created for filling in gaps and improving current conditions. Most German cities

today have such bicycle concepts

Lessons learned: Bicycle network planning should be part of comprehensive mobility planning. Routes should be pl-
anned which utilize existing infrastructure, including speed 30 zones and greenways, while filling in gaps in the network.
Attractive cycle networks with well-connected routes spur demand for cycling. A high network quality can be achieved

by enhancing safety, maintaining a small mesh width, minimizing detours and maintaining high design standards.

For further resources, links and best practice examples visit the Sustainable Urban Transport Project

website: http://www.sutp.org/

Central MeetBike is implemented through the CENTRAL
EUROPE Programme co-financed by the ERDF. Sources:
City of Leipzig: “Radverkehrsentwicklungsplan 2010-2020". Department of Building and Urban Development. Ver-
sion adopted 20 June 2012.

Deffner, Jutta; Ziel, Torben; Hefter, Thomas; Rudolph, Christian (eds.): “Handbook on Cycling Inclusive Planning
and Promotion”. Capacity development material for the multiplier training within the Mobil2020 project. Frankfurt/
Hamburg. 2012.

(FGSV) Road and Transport Research Association: “Empfehlungen fiir Radverkehrsanlagen” (Recommendations
for cycle facilities). Cologne. Road and Transport Research Association. 2010.

Contact: Jan Schubert / Dr. Frank LieBke (after September
2014)

Tel.: +49 351 463-390 44 / +49 351 465-366 68

Email: jan.schubert1@tu-dresden.de /
frank.liesske@tu-dresden.de

Contributing authors: Prof. Dr.-Ing. Gerd-Axel Ahrens, Jan
Schubert, Kevin Vincent

Photo: Radka Zakova (CDV)


http://www.sutp.org/

