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1.1 .DANUBECYCLEPLANS PROJECT

In 2016 the United Nations Economic Commission for Europe started cooperating with the Transport, Health and
Environment Paituropean Programme (THE PEP) to develop theEpaopean master plan for cycling. ita

report, the ECE (2020) proposes the definitions afouss infrastructure types of importance in regard to cycling

and offers recommendations for further development of cycling networks atfampean and national, regional

and local levels.

Afterwards, in 2019ine European countries joined together towddop a project idea and submit a candidacy to

the Danube Transnational Programme with the application form for the Danube Cycle Plans (DgjB}The
Danube Cycle Plapsojectaims to address

(1) Lack of, or poor cooperation between local/regionathatities and national/transnational authorities
crystallises in the low number of countries (AT, CZ, SK, HU) having national cycling policies, supportedaby Nation
Cycling Plans (NCP) in place;

(2) Lack of coordination also leads to fragmented cyclifigqistructure development, differences in quality of
infrastructure conditions amongst participating countries, existing design standards (if any) differ a lot between
countries, andifiancial support is inadequate;

(3) Cycling is often treated as a sidgit in transport policies and there is little awareness about the needs of
cyclists and benefits of cycling.

The project will address these challenges by setting actions to strengthen three main pillars of cycling promotion:
(1) Facilitate thelevelopment of cycling policies at a national and transnational level supported by National Cycling
Plansbased on a common transnational Danube Cycling Strategy;

(2) Support the provision of adequate cycling infrastructure by defining the Danube Qudie Retwork,
developing common standards and deriving an investment plan to upgrade current conditions;

(3) Increase the awareness of relevant stakeholders for the needs of cyclists and increase their capacity to promote
cycling in the whole Danube regidy implementing a mentoring system, inspiration events and national cycling
conferences.

Within the DCP project, Project partner 5, the Croatian Ministry of the sea, transport and infrastructure, is
responsible for the task T2.2.1 Catalogue of Cy4tiegdly Infrastructure Standards for the Danube Countries.
The Ministry engaged a team of external consultants to perform this task.

The Catalogue will be used following DCP project objectives (as explained in more ddiagiter 1.4.) bulso

for other projects and initiatives supporting cycling development expectatiariuture.
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1.2. GENERAL CONDITIONYELING AND INFRASTRJRE INCRCOUNTRIES

Eurobarometer- Modal

Country reports- modal

Gountry [ share of cycling as a mode sharebicycle- no. of trips
most often used
AT 6% 6.4% (2013/14)
BG 4% 0.5-2.5% (2019 estimation)
cz |8% 4.5% (2017 2019)
HR 6% 5.1% 2019
HU 22% 16.8% (2012)
RO | 7% 1.5% (2012)
RS 1% 28;(')6—1 t():lcéuntry data not
S 9% 4.5% (2017)
SK | 7% 7% (2015)
DK | 23% 16% (2016)
NL | 36% 27% (2016)

Table 1. Overview about commuter cycling in DCP countries fr
questionnaires by project partners, and comparison with highly develc
countries such as DK and Nbource: Special Eurobarometer 422¢

European Commission (12/2014)

Income from
cycling tourism
per capita in
European
countries
(ECF 2014)

,:] more than 100 euro
40-100 euro
[: less than 40 euro

Figure 1 Overview about the income from cycling
tourism per capita in Eopean countries. &irce:
http://www.eurovelo.org/wp-content/uploads/
2015/01/ABPresentaion- EuropeanTourism
Forum.pdf

Table lgives an overview about commuter
cycling in DCP countries¢ source:
qguestionnaires from project partners, and
comparison with highly developed countries
such as DK and NL.

Not all data are actual, reliable and
comparable, but they can still give a rough
impression about differences inicycle usen

9 DCP countries.

The mapshown in figure Jives an overview
about the income from cycling tourism pe
capita in European cotries.
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1.3. THE IMPORTANCE OFIING INFRASTRUCTURE

Numerous studies and articles point out and prove the benefits of cycling. Cycling is time anfficiestt, safe,
healthy, andenvironmentallyfriendly. Cycling brings significant benefits not only for persons who are cycling but
for society in general: less pollution, fewer costs and energy consumption, higher productivity, lower public health
costs, lower public infrastructure costs, new besisa opportunities through cycling tourism abigdycleindustry,

and even higher efficiency of the remaining motorized traffiable 2gives an example of comparing costs of
cyclingand car driving costs per km, related to an individual and sadikty

Average costs per cycled km, DKK, 2008 prices

| Bicycle (16 km/h) I By comparison: Car (50 km/h) in city
Internalized External Total Internalized External Fees Total
Time cost (travel time, private) 5.00 5.00 1.60 1.60
Increased life expectancy -2.66 0.06 -2.59 0
Accidents 0.25 0.54 0.78 0.22
Comfort and discomfort ?
Air pollution 0.03 0.03
Noise 0.36 0.36
Congestion 0.46 0.46
Total 1.81 -1.22 0.60 3.80 1.13 -1.18 374

The table shows transport costs. A minus sign indicates a socioeconomic benefit. The assumption is 1.54 persons per car 4.1 for cars: 4.2

Table 2.Comparative costs of cycling and car driving costs per km, related to an individual and §bfiety.

Principles of traffic access to Nordhavnen,
Copenhagen’s new sustainable neighbourhood.

e The key factor in supporting the development of cycling is

appropriate infrastructure. To motivate more people to cycle and
people to cycle more, they need to have free choice among different
ways of transport. And free choice is available only if diffeveays

of transport have comparable quality. Quality of use should be
equally available for public transport, walking, and cyatiogpared

to individual motorized traffic. Moreover, if the policy really supports
sustainable and healthy transport, publicansport, walking and
cycling should have even better conditions than individual motorized
traffic (figure 2. [1]

PUBLIC TRANSPORT  BICYCLES CARS

Figure 2.Free choice is available only
different ways of transport have
comparable quality.
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Questionnaires investigating opportunities to TR S S—
cycle more alway$ind that the highest barriers o 60%
for people, preventing them from cycling (or f:
cycling more) is the infrastructure or some other £ 50%4 PR S o Houten
aspects connected with the infrastructure (safety i " *Veenendgal
inconvenience)Share of cycling and the quality 40%4 . Amsm,; g
of cycling infrastructure are always highly .
correlated. One example ifigure 3 shows the ol e i e
investigationin Netherlands conducted by the i
DutchCycling Embassgicycle balancecore is a 20%4 ——
value derived from an objectivinfrastructure 1
quality measurement perimned. [2] m%m - |
& -1

Bicycle balance score

Source: Fietsberaad (NL)

Figure 3Dutch example of the relation of cycling infrastructure
quality and cycling share. [2]
Following EU road safety

statistics while the trend of
-270, I

fatalities in every other type of T ——e
transport dropped by 2430% .
. - |
between 2010 and 2018, it 21% \%
. . -31% o
increased for  cyclists,
especially in urban reas ~20% . .
where it increased by 6% -18% h
(figure 4.[3] -

1% &D
N 50

-35% -30% -25% -20% -15% -10% -5% 0% S% 10%

Alle Strafien Stadtstrafen
. All roads . Urban roads
Tous réeseaux Réseaux urbains

Figure 4 EU road safety statisticE3]

In several of the DCP project partner countries, cycling infrastructure is at present quite undeveloped. Deciding to
use a bicycle is often connected with individuaourage, proficiency, and risk acceptance, therefore not
applicable for a wide range of users. Although the number of cyclists still grows, driven by cycling benefits, it
happengdespiteand notbecauseof the cycling infrastructure. However, it is notgzible to exploit the huge social
benefit of cycling only by promotion without having appropriate infrastructure.
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1.4. WORKING SCOREETHODOLOGY AND DMENT STRUCTURE

Following the project task, a comprehensive analysis of national, and internagitamalards has been performed.
Scope of relevant national documents is given by all 9 national project partners through the project questionnaire
at the beginning of the project and folleup communication. Documents are provided in national languages. The
Croatian consultant team is able to understand the original documents from most of the countaegittehigh

extent and, for the remaining information, google translation has been used. Some fine tuning is clarified with
project partners directly or ttough the document review.

On top of 9 country standards, several advanced coestr advanced recommendations have been used. While

4 of them have been consistently used through the whole analysis and for the comparison with 9 country
standards, many additional sources have been used for additional informatiostly to obtainbest piactice
information and forinspiration In addition, European Certification Standard (H&&)was used and referenced
where applicableFordetailed scope of documents usedechapter 2.

On top of document analysis, the Catalogue also includes examples of good (and bad) practices in DCP countrie
and reference cycling infrastructure costs. For this couspgcific parts, information provided by project partners

is used.

Finally, the Catloguecontainsrecommendations based on the standards described and situatignaictice. It

turned out that the best structure would be to compare the situation aspect by aspect across all 9 countries and
to place the recommendations right after eaclspective aspeciThe systematic approach with different aspects

is explained in chapter 2, followed by the analysis of various aspects in chaptE2s Summary of the analysis is
given in chapter 13 and common recommendations, not related to any phatiaspects are given in chapter 15.

To support the task of the DCP project to estimate route development infrastructure costs, some ideas are given
in chapter 14,

Members of the consultant team have large personal experience in 9 DCP countries, inelsiing, living,
cycling, cooperating, and field research, so this experienakso added to the information received by DCP project
partners. Experience with EU cycling projects, strategy development, and cycling advocacy are used as well.
Processed geects and recommendations are, following the project task, focussing on the infrastructure. However,
in some cases when analysed documents contain other aspects (policy, niggny)ahatfit well in the Catalogue,

they were additionally included.

1.5. APPLICRON OF THE CATALE®F STANDARDS FOBLING
INFRASTRUCTURE IEDANUBE REGION

Following the DCP project objectives, this catalogue will be the basis {@&UBfaria) HR(Croatia) RO(Romania)
SK(Slovakia) and RYSerbia)to develop draft national standards, adapting the international key principles for
national use.

After discussing the draft standards during National coordination workingpgmeetings BG, HR, RO, SK, SI
(Slovenia)and RS elaborate road maps with reenandations for the integration of new/updated standards into
existing national regulations. These road maps will consider implications for other standards, highway codes and
other relevant legislation. HRn close cooperation with all PPsonsolidates abanube wide infrastructure
standard for the highestevel national networks (inspired by the EuroVelo standard and the already existing

9
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standards in ATAustria) CZ(Czech) HU (Hungary) which will be an important input for the definition of
investment recessities.

On top of particular DCP project objectives, this Catalogue of standards will contribute to the convergence of
European standards related to the cycling infrastructure. European countries are more and more connected due
to tourism, temporary asignments and migrations. Having different standards is inconvenient and risky, so a
tendency toward common standards could increase safety, comfort and efficiency. Therefore, UNECE document:
are included in this analysis and UNECE people are in thevrpuieess of this Catalogue.

Improving and unifying the cycling standards is especially important, having in mind ambitious objectives of a
significant increase of cycling traffic in the whole EU.

It is also important to be aware thalrivers ofmotorizedvehicleshelong to the key contributors for cycling traffic
safetyc in many cases responsible for traffic accidents with cyclists. Therefore, signs for motorized vehicles related
to cycling traffic should also be included in this consideration.

2.1. OVERVIEW AND STRUMEUOR STANDARDEDINRCOUNTRIES AND
ADDITIONAL DOCUMENTS

Different countries regulate cycling infrastructure in significantly déiférways. Not only the prescripts are
different: they are structured in different documentation sets, sometimes in one docursentetimes small parts

of several documents, and have different levels of power. Although the meaning of different doctypenmay

af AAKGE & GFENE FTNRBY O2dzy iNB (G2 O2dzy iNBEXI (KS | LILINREA

1 laws;

1 regulations;

9 technical standards;

I recommendations / guidelines / handbooks;
1 collections of examples and information.

¢KS ¢2NR daidlyRFNRa¢ dzaSR Ay GKA& /FGFt23dz2S 2F adl

10
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Table 3gives an overview of documents received and analysed per country. Full name of documents is given in the @pgleneinces:
Country Document Facility Signage Parking Document type Issued
AT [4] RVS 3.02.13Road Engineering for bikes X technicalstandard 2014
AT [5] Bicycle parkingn Carinthia X guideline 2015
BG [6]BG-h NR A Yy I y -0X20-Btramsjort system urban X X rules 2018
Cz [10] CZ TP 179 road design for cyclists X X X technical standard 2017
HR [13] HR- Rules on CYCLINFRASTRUCTURE X X rules 2016
HR [14] HR- Rules on traffic signs, signalization and equipm X rules 2019
HU [20] HU- Cycling public road design X X rules 2019
RO [22] RO- Ordinance no. 195/2002 Road Code X rules 2002
RO [23] RO- LAW no. 25(@arking of bicycles in public space X law 2020
RO [25] RO- STAS 10144 2 9%treet design X technical standard 1991
RS [27] RS Manual for road designBicycle X X handbook 2012
RS [28] RS The Rulebook on traffic signals X rules 2021
Sl [29] Sl RULES on cycling areas X X rules 2018
Sl [30] SI- Bicyclefriendly infrastructure guidelines X X guideline 2017
Sl [31] SI Rules on traffic signs and equipment on roads X rules 2021
SK [33] SK- TP 085 DESIGN OF CYCLINERASTRUCTURE X X X technical standard 2019

Table 3.0verview of documents received and analyzed per country.

Out of this overview, itanbe seen that 7 almost all DCP countries have an obligatory standard specifying the cycling infrastructure. Serbia has a
manual that is not binding, whilRomania has no specific documentation fgcleg infrastructure standards, only sevestdtementsin the standard
describing the road traffic infrastructure in general

In addition to the 9 country standard documentation sets, several advanced and/or international documents have been hsemhatysisSome of

them have been analysed in detail, aoahsistently included in the comparison together with the 9 country standards through the whole Catalogue.
The folbwing 4 sources (5 documents) (tablehdive been selected as the most appropriate for this purpose:

Country Document Facility | Signagg Parking | Document type Issued
DK |[1] DK- Collection of Cycle Concepts X X publication 2012
EU |[2] EU- PRESTO Cycling Policy Guide project output X X publication 2010
NL |[34] CROWFietsberaad Design Manual for Bicycle Traffic X X manual 2016
UN |[35] UNECETHE PEP EU Cycling Master Plafrastructure X X informal document 2020
UN |[36] UNECE Signs and signals for cyclists and pedestrians X publication 2014

Table 4 Advanced and/or international documents used in the analysis and for comparison with DCP country standar

11
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Analysing the documents, many influences and even overtaking big parts of the document content from country
to country couldoe noted. However, further development in the countries that copied regulations could also be
noted. The whole document collection is a valuable source for innovative solutions and a source of inspiration
between the countries. Developed countries havelaxibd significant experience which can be reused by
emerging countries, to speed up their development process without the need to reinvent the wheel. But the
countries developing cycling in recent years are not only copying practices from others buikireghand
innovating, so the inspiration could go also idifierent direction.

2.2. ASPECTS COVERED BY_ 8IS OF STANDARDS

Cycling infrastructure analysis and comparison have been structured in different aspects. The fdikbgives
an overview of the aspects that are covered, each in one of the next chapters. In several cases, some complex
aspects have been stdiructured.
1. Mentioning the importance of cycling
Planning the cycling infrastructure
Types of infrastructure for cynb
Selection of appropriate infrastructure depending on the traffic situation
Cycle intersections
Bridges, tunnels and stairs
Bicycle parking
Signalization
. Maintenance
10. Bicycle and public transport

© 0o NGOk WD

2.3. ANALYSIS OF DIFFEREBSPECTS

Every chapter deals with oraspect in the following structure:

1 Short introductionexplains the aspect

2 Table(s) or diagram(s) compare this aspat® DCP countries and 4 advanced documents. Additional textual
explanations pointing out special cases or differences follows.

3 Several examples from practide get an impression of the real situation in 9 DCP countries (do they stick to
standards orsthe realitydifferent) ¢ depending on the available information from countries. As a main source for
the real situation chegkthe status quo questionnaires from every of 9 DCP countries have been usetl[43V]

4 Recommendations to this aspedre proposed

Scope of the chapter tries to find an optimum between the amount of relevant informatioritengize of the
chapter.

In addition to specific recommendations, related to a particular aspect, general recommendatiogé/eine
separately in chaptet5 (General recommendations

12
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The benefits of cycling, mentioned in the introducti@ane not widely known and adopted, especially in countries
with cycling not yet established as a frequently used and equal form of transport, and the bicycle is perceived as
something for sport, young or poor people.

Moreover, in cardominated societies, t decisioamakers and traffic engineers responsible for implementing the
standards are frequently caminded and are not using a bicycle at all, having several blind spots making it difficult
to understand the aspects of the regulations.

Therefore, althouf the laws, regulations, and technical standards are gelyesaitten in a strictly formal style,
avoiding any additional information, the cycling standard docum&nis Ij dzS y (i f &nspiiafioyialdl SKG/U Al 2y &
describing benefits of cycling for society and the importance of cycling infrastructure, as well as needs of cyclists.
TabledA@Sa 'y 20SNBASSG 2F (KS R20dzySyida oKAOK O2yil A
orevenad Al Y2NBY o0SySTAlGa 2F OeldtAy3da FyR AYLRNIFyOS
publications and informal documents than to the rulebooks, but it could be found in short even in some rulebooks.

Country Document Document typel Mentioned
AT |[[5] Bicycle parkingn Carinthia guideline benefits
HU |[20] HU- Cycling public road design rules needs
RS |[27] RS Manual for road designBicycle handbook needs
Sl [[30] S} Bicyclefriendly infrastructure guidelines guidelines benefits
DK |[1] DK- Collection of Cycle Concepts publication benefits
EU [[2] EU- PRESTO Cycling Policy Guidg project output publication benefits
NL |[34] CROW Fietsberaad Design Manual for Bicycle Traffic|manual benefits
UN |[35] UNECETHEPEP EU Cycling Master Pddnfrastructure Idn;g::]naelnt benefits

Table 5.0verview of the documents which contain an inspirational part

RECOMMENDATIONS

1. Try to include a short part describing benefits of cycling for the whole society,
leastneeds for cycling in every document where possible.

2. Use the wording that will oppose the notion of cyclists as a special group of pe
We need an infrastructure for cycling not for cyclisssuming that everyone
would dare to use the bicycle if thefrastructure is adequate and themafe has a
free choice of a meaaof transportation.

13
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Essential element in building the cycling infrastructure is its planning, also including the evaluation of existing
situations for the next planning period. As stated in the previchegpter, many countries lack general conscience
about cycling benefits ahtherefore miss the important aspects of cycling as anterend traffic connection. The

result of such a situation gives sporadic cycling infrastructure elements that are not connected in a useful network.
Without planning, money is spent and there are results, or at least not optimal results that could have been
achieved with the available budget.

First step of planning the cycling infrastructure is plans, strategies or different laws that are mentioning or
regulating cycling transport and infrastituce. Regarding various literature which is composed of strategies or
regulation for every country of the DCP project, that literature has been analysed by aspects of planning.

Table 6represents parameters that show obligations regarding various elemdtdasameters are divided
regarding to evenpne of the 9countries covered by the DCP project. Parameters have been collecteaf out
country documentations [4§ [33], as well as out of the additional DCB: NJi guSshidar@ire triggeredby the
purpose ofthis catalogue [50¢ last 2 questions.

First two parameters show if every country has implemented standardééyplanning of cycling infrastructure

(not asapart of general transport planning). Parametdaligations for cycling strategic documestow that even

a single country of project area does not have any obligation for strategic documents in the field of cycling
infrastructure (only various strategigike SUMBor national Masterplans).

Some countries of the DXproject have planning standds for specific segments ofaing infrastructure (Austria).

In chapter9 (Bicycleparking isa more specific way to plararkinglots for bicycles for various buildings and zones
(retail, house, etc.).

Other parameters also show that only parkstgndards are present (but very simplified) with any consideration
to different cyclists (children, works, elderly, or disabled peopleusage (tourist, recreational, working, etc.) and
service facilities (for exampkhestingstations, info boards, etc.)Planning of cycling infrastructure is not different
regarding urban, suburban or rural areas of the city or settlement by literature.

Analysingparameters inable § none of the countries included in the DCP project lthesanswerda & Sdithiese
paranmeters: national planning standard, difference between city and rural planning for cycling transport,
difference of cycling transport planning for various groups of cyclists and planning standard for different usage of
bicycles.

14
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Country AT BG cz HR |HU RO RS| s sk | ok | NL
parameters
NEUIEIED P NO YES NO NO [NO NO NO|  NO NO | YES| YES
standards
SENRGE plmg for YES YES YES NO |YE§Y NO NOo| YES | VYEs | YES| YEs
cycling transport
Difference between city|
and rural planning for NO YES NO NO NO NO NO NO NO YES| YES
cycling transport
Difference of cycling
transport planning for NO YES NO NO NO NO NO NO NO YES| YES
various groups of cyclis|
Sl o GO/ | R NO NO NO |NO NO NO| YES* no | ves| ves
strategic documents
Y P YES YES YES | YES |YEY NO vyEd YES | VYES | YES| YES
standards
NI SENEER (01| RN NO NO NO |NO|  NO  |[NO| NO no | ves| ves
service facilities
Planning standard for
different usage of
REES (Eomiiey NO NO NO NO |NO|  NO  |[NO| NO no | ves| ves
trips, trips to school,
cycling tourism trips,
etc.)
Measures for promotior) v NO YES | SPECIAL NO NO No| YEs | vYEs | YES| YEs
of bicycle use
NO,
depending ubsuetd
Traffic modelling used on the NO NO NO NO NO NO NO NO NO in
region some
cases
NG artly: plzlrctzz: NO fOCl:lJ(S)OI’l
partly: | responsibilityl NO: party: A initial state| . ..
. ; local and initiatives; no initial
Evaluation of the traffic on focus on regional | NO clear NO of the art hase of YEs| YES
infrastructure counting | municipality | primary initi%tives responsibilit info purban
etc. level, lack of| building NGOs' gnthe y collecting infra-
capacity national level N Progress structure]

* Only on municipal levellocal cycling network.
** No law obligation for strategic document for cycling, but in National resolution on traffic development by 2030 is obtmatairorate

Strategic plan for development of cycling network.

Table 6.Parameters that show obligations regarding various elements

15
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Austria is also the only country of the DCP project that has implemented parameter planning standards for service
facilities in regulations. Comparing countries from the DCP projectawithtries like Denmark [1] or Netherlands

[34] show how it is hecessary to implement those standards. Partial implementation is not giving full development
as may be expected.

Parameters fromadble 6 also show needs for implementing obligasifor creatng and implementing strategic
cycling planning documents. These documents should desegregate the needs of cyclists regarding their
characteristics (e.g., cyf tourists, children, elderlgr people with disabilities), specific geographic regions or
bicyde use(work, school or recreational purpoge

Fa example, article 93of Bulgarian regulation [9] can prove the thesis mentioned above, where there are only
general numbers of pedestrian, bicycle and motorized tréféible 21 of theRegulation [9])for determining new
pedestrian orcycle lanes (without mentioned usages, users or areas of that possibédanye).

Countries like Denmark dine Netherlands show that good and rational planning with long term visions can lead

to an increasing number ofyclists in urban and rural areas. Consideration about all elements of cycling
infrastructures, users, promotion, effect of cycling on urban development, interactions with other participants in
traffic (pedestrian, drivers, etc.) leads to developing smamtl sustainable development of cycling culture.
Developing and implementing cycling infrastructure comes after planning segments. Reason for that lies in all the
literature of countries who become leaders in cycling transport.

Literatures like CROWDesgn manual for bicycle traffic (Netherlands), Collection of Cycle Concepts 2012 or focus
on cyclingg Copenhagen Guidelines for the Design of Road Projects (Denmark), documentation from PRESTC
project (financed from EEE Intelligent Energy Europe), Praminer Briefings: Cycling. Supporting and
encouraging cycling in Sustainable Urban Mobility Planning;tieostfit analysis for cycling, etc. havetected

setting goals and policiess a first step for creating sustainable, safe and improved cyclingowarfer all current

and potential cyclists.

{ SOSNIt R20dzyYSyia RSAONAROGAY3A aildlyRFENRa G 1S Ay O2y
cycling infrastructure should be implementeshich typeandwhere. It is not completely righiNeeds for cycling
infrastructure should consider the future number of cyclists, which will increase anyhow and especially if
encouraged by the appropriate infrastructure. E.g. 0Z] explicitly states that the cycling infrastructure should

be built whee its lack makes a barrier for cycling and §20U] states the future needs that should be taken into
account. Such an approach should be applied in all countries.

When planning the intercity cycling infrastructure, regulations consider traffic volupeedsetc. This might ba

too narrow approach, leading to too high costs and lower quality. In many cases, there is an alternative route (with
comparable distance and effort) using the roads with less traffic, and this should be the 1st choice whilgssosts
and is more attractive. Skipping this information might mislead the decisiakers to the paradigm of the
straightforward solution spending much money on widening the main reattiscycle tracks whicls neither cost

efficient nor attractive (noisesmell).

Modelling of cycling transport can also be part of planning of cycling infrastructure. Modelling can refer not only
to assessing the current number of cyclists at some specific area but also to determine with relevant accuracy the
number of futurecyclists at the same area. Detecting the possible future number of cyclists is a possible way to
determine measures that can lead to achievingt future number of cyclistand even to increase.iBy parcelling
different groups of cyclists (children, students, workesiglerly, etc.),specific ways for choosing routes to their
destinationscan be detectedWorkers may choose the fastest route, children the safest and students the route
that pass iy their favourite object of interest.
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be very useful in planning. Modelling can help to determine current and possible future cyclists areasveith

their routes (minimum occurrencabout 80 percent). Figure ghows results on a map of Warsaw of transport
modelling for cycling trips. Green lines represent the number of trips per hour durtsgaivorkday. By detecting
current or possibletfture number of cycling trips on every road or link at a specific area it can create a sustainable,
safe and integrated cycling network.

WEBR 2015
LEGEND

Bicycles flow [veh/h]
Volume-TSys [veh] (R,AP)
212

i 53 :u(.-

Links types

Figure 5Bicycletrips distrbution for 2015morning peak. Qurce: developed using MTAW 2016 in VIS[M]

Even literature CROWDesign manual for bicycle traffic (Netherlanas)he O K | LIraffiblnodlel$ detects the
importance of using transport modelling in calculating number of trips, preference lines between destinations and
cycling routes. Literaturenentioned inthe CROW document shottat cycling considers travel time more
important than travel distance safter detecting the number of trips between destinatign is crucial to
determine notthe fastest cycling routes but cycling routes that arermsuitable to every group of cyclists.

Setting goals, aims and priorities is a key part of planning. Real antelonglanning oppositetothea 6 A a K A .
short-term planning can predict real levels of development with possible restrictions andlenad which can

slow downthe development (e.g. financial situation).

In the planning, the goal should be determinethe possible future number of cyclists, not the current number.
Detecting the current number of cyclists can lead to wrong decisionsydikew cyot lanes or clashes between
pedestrians, vehicles and cyclists at intersections after justasrtero years after implementinghe measures.
Research dfransport networks for cyclists can detect possible bettartes than just putting cyclaneson roads

(e.g. greenways).
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Determining the possible future number of cyclists must be conducted after consultation with relevant
stakeholders (city administration, public transport companies, cycl@tganizatiors, etc.) and user groups
(children, students, workers, etc.). Consultations can be organized as round tables, presentations or different
meetings where interested stakeholders and user groups can present their problems or visions how future cycling
networks can or should be created.
Planningof existing and future cycling infrastructures can be organised in four segments:
Existing regulations can prescribe an obligation for country, regional or local governments to create plans,
masterplans or strategy for development alycling infrastructurg
Involvement of relevant stakeholders and user groups to detect their needs anddiises of travels
In those plans or strategiedifferent users, usage, areas, or other parameters should be respected
Regulations should presbe controls of implementing those measures from plans or strategies for at least
every 3 yearseven more oftenin the initial development phase
Those four segments should achieve that the proposed measures can be implementedsituediins on the
field. Obligatiors to conduct plans and strategigaith control elements to implement proposed measurase
the first and key stepfor creating sustainable and integrated cycling infrastructure for every user and different
usage.

In all countries covered by this catalogue, the legislation defines cycling infrastructure such as cycle lanes, cycl
tracks and cycle and pedestriaracks. No matter on which surface cyclists ride, it should always be ensured that
nothing enters the free profile area. The free profile can be explained as the profile of the cyclist increased by the
protective widths and heights, shown iatile 7. In almost all countries of the Danube region, the free profile is
1.50 meters wide and 2.50 metehigh, with exceptions in some countries, which can be seéabie 7. Free

profile in Croatian legislation is shown in figures 6 and 7.

Free profile

Width (m)

ways

Height (m)

good practice

there is room for improvement

practices that need to be changed
Table 7.The free profile in DCP countries.
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Figure 6.Free profile for one and two cyclists (in Croatian legislation). [13]

15 15
’ ’ ’
O ———— ) w
: : o
| . — !
1ZS\MP; 8B MPIZS| ! :
: | 5 !
| | ] |
i : | > '
: : - :
| a4 W
| | ) '
: : - "\ ) : v ) .‘-\ ; ﬁ-
! (R S i !‘ e\ \ "
[} | ~t ] » |
A | b
s : ) 3 E lf‘. ' s
] I and
: ' .h ; :
: U ‘ = |
. H o HE i

02502 06 02025025 10 0,25
7 P e sAts dantd &P

Figure 7 Free profile for one cyclist and pedestrian (in
Croatian legislation). [13]

Detailed standards for cyclingfrastructure design have been developed at a national level i@ etluntries
analysedin this documentExamples of existing types of infrastructure for cycling are provided below, with a
remark on some differences in categorization between natiorsmh&works/legislatives.

The dimensions afycle lanes and tracks are between 1 meter to 1.55arsetor oneway and between Pneters

and 2.50 meters for twavay cycle lane / track, depending on the legislation in individual countries. The reason
for lanes/ tracks onlyl-meter-wide are often the spatial barriers for the implementation of widefrastructure.
Theminimum safety distance additionally contributes to this problem, as vehicles are often parked on streets in
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urban areas, which are already sp#idimited. Nevertheless, riding a bicycle next to parked vehicles poses a
certain risk, such as dooring, so defining minimum safety distances is considered necessary for the implementatior
of this type of cycling infrastructure.

Separate infrastructure

Cycle track

A cycle track is an exclusibgcyclefacility, physically separated from motorized traffic and distinct from the
sidewalk. Cycle tracks have different forms, but all share common elemeptce provided exclusively or
primarily for cycling, eparated from motor vehicle lanes, parking lanesd aidewalks. Examples of gooykcle
tracks are shown ifigures 8, 9and 10. Cycle tracks may be away or twoway, and may be at street level, at
sidewalk level, or at an intermediate level. If at tidesvalk level, a curb or median separates them from miatt
traffic, while different pavementolour'texture separates the cycle track from the sidewalk. If at street level, they
can be separated from mot@edtraffic by raised medians, estreet parking, obollards. An example of a bad
cycle track is shown in figure 1Qycle track legislative specifics and norms in Danube countries and international
guidelines are shown in table 8.

Figure 8 Example of good twavay cycle track from Figure 9 Example of goodycle
Utrecht, NetherlandsSource: track from BulgariaSource: DCP
https://bicycledutch.wordpress.com/2017/09/12/future design standards, www.debrecen.h
fast-cycleroute-utrecht-amersfoort
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Figure 10Example of goodycle track from Serbia Figure 11Exap|e of bad cycle track from
{2dz2NOSY 5/t RSaAdy aidl RomaniaSource: Alexandru Nistor,
spotmedia.ro

Cycle tack SK | CROW | PREST(Q
Min. One way
width - not
(m) wo way . specified

0.35,

0.50

Min. ; not the
- (exc(:)e?%tl)onal e 0.50 built-up
distance ' area 1.5
from: (60km/)

Parking

not
specified

good practice

outside

| | there is room for improvement

practices that need to be changed

*For residential street (30 km/h).
Table 8.Cycle track dimensions in the countries of the Danube region and international guidelines.
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Cycle lane

Cycle lanes areesignated lanes for cycling on tlearriageway In contrast to a cycle track, a cycle lane is not
separated from aarriagewaybut is marked on the road by painted lines, pavement markiogur or, where
safety is of concern, with bollards, plastic posts, concrete blocks, planters, concretetir Iphrriers separating

the cyclingarea from oher traffic. Examples of goayck lanes are shown in figures 4fd 13. An example of a
bad cycle lane is shown in figure 1@ycle lane legislative specifics and norms in Danube countries and
international guidelines are shown in table 9.

Figure 12Example of goodycle lane from Slovakie Figure 13Example o widecycle landrom NetherlandsSource:
{ 2dz2NOSY 5/t RSaAady adl htps/bicycledutch.wordpress.com/

O
<
o
)

lane

Min. width (m)

not
specified | specified

not
specified

not
specified

not not
specified s

Min. safety distance from:

|| there is room for improvement
\ practices that need to be changed

not
specified

Carriageway| Two way | One way

not
specified

not
specified

Parking

good practice

*For residential street (30 km/h).
Table 9.Cycle lane dimensions in the countries of the Danube region and international guidelines.
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Figure 14Example of bad cycle lane from Bulgaria
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Cycle road

Cycle roads are built and arranged pavement structures
(mostly asphalt) outsidecarriagewayprofile and marked
with appropiiate traffic signalisation(figure 15. The
definition of suchcycle roads is explicity mentioned in
Croatian and Slovenian legistatj for instance. Advanced
recommendations and developed countries withie DCP
project usually do not have this defined as a specific type,
but as a form of cycle track, most common section of the
cycle highway. EuroVelo recommendations also distgigui
between cycle track along the road and separategate
roads [49]

The minimum width of aycle road in most countries is 2.50
meters, while the infrastructure for mixed traffic with
pedestrians depends on traffic intensity. However, even at
low traffic intensity, the minimum width varies from 1.50
meters in Croatia to 2.50 meters Austria and Romania
(table 1Q.

X

e85 L) - S YN b - 3 * e “
Figure 15Cycle road, capital region of Denmark. Source: https://cyclingsolutions.info/

Ccz HR| HU | RO RS | Sl SK | DK

Cycle road AT BG
Min. width (m) | not specified not specified

good practice

there is room for improvement

Table 10 Minimum width of a cycle road in DCP countries.
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Mixed infrastructure with motorizedvehicles

Advisory cycle lane

An advisory lane is a form of mixing motorized traffic and cyclists, with suggested space for cyclists on the road
without being exclusively reserved for their use. It is created with road markings, surface such as bicycle symbols
lines, arrows anahevrons (in some countries alsdled suggestion or edge lane) (figure)1Zegally it is part of

the carriagewaywhich means that motorized traffic is obliged to ride on it and is allowed to park on it. The advisory
lane is a design regulatory option wraw attention to the presence of cyclists and to visually narrow the
carriagewagp LG A& YSIFyd (2 AyTFfdzsSyOS RNAGSNRQ 0SKI FA 2 dzN.
presence. The best example of the usage of suggestions lanes/adeigde lanes is fro Denmark and the
Netherlands (figure 18 but event in those countries with a tradition of good ayglinfrastructure there is no
regulation andhere areonly recommendations for the design of advisory cycle lanes. Example of a\iadra

lane is shown in figure 19. Dutch and Danish studies that explore safety issues and recommendations are extensiv
of this topic éource:https://transweb.sjsu.edu/sites/default/files/192%andeSafetyEdgeLaneRoads.pdf

— W~

Figure 17.Example of good advisory cycle lane frc Figure 18. Example of advisory cycle lane fro
Czech RepubliGource: DCP design standards Netherlands Source: PSU  Delft  multimodi
transportation 2013

The following recommendationsom the Netherlands

(Source: CROW design manual) apply to advisory cycle

lanes:

9 No different colouring between part of theoad for
cyclists and for motored vehicles

1 The centrelane width is minimun8m

9 Width of suggestion lane from 1.25 to 1.5 metéos
cycle section

1 Preferably with parking ban

9 Preferably advisory cycle lanes can be installed where
the speed (85th percentile) does not exceed 60’ lkm

Figure 19.Example of bad advisory cycle lane frc .
Hungary. Source: www.index.hu and traffic between 2,000 to 3,000 ADT

24


https://transweb.sjsu.edu/sites/default/files/1925-Pande-Safety-Edge-Lane-Roads.pdf
https://transweb.sjsu.edu/sites/default/files/1925-Pande-Safety-Edge-Lane-Roads.pdf

-
PN

EUROPEAN UNION

Danube Transnational Programme |
Guidelines to define a National Cycle Route Net

LY 5SYYFIN]ZI | ROA&2NE OmitusiSoads)werd itro@ubel ia the edrly J000% asva nedS 2
type of road design. The design recommendations are presented in the rules of road signage use issued by th
Danish Road Directorate (Vejdirektoratet 2017):

f'the speed limit on such roads is 60 km/h in ruageas and 50 km/h in urban areas

{'the centrelanewidth is between 3.0 and 3.5 m;

fithe edge lane width is between 0.9 and 1.5 m (Vejdirektoratet 2017).

Cycle street

A cycle street is a road designed in a way that cyclists dominate visually and motaaiffieds tolerated as a

guest. They are designed as a stregde cycle track on whichhotorized traffic is allowed igures 20 and 21).
Legally, a cycle street is a mixeaffic road. Legally, motoed traffic is allowed as in an ordinary street, ibe

design strongly favours cyclists. Cycle streets are used in urban areas on routes with high intensities of cyclists an
where motorized traffic still needs to have access, usually in residential streets with only localaraffivith a
30km/h speedimit.

] === - %y

Figure 20.Cycle street in NijmegenSource: Cycle Figure 21. Cycle street in Hamburg (Germa
| AAKgl & al ydzrtf 2 LydSNNS: FahrradstraRe)Source: Sebastian Biihrmann, Difu
Innovation for smarter People transport and Spat

L FyyAy3oa LINRB2SO0
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Contraflow cycling in oneway street
Contraflow cycling is a regulatory and infrastructure design measure. In streets and roads withxapeaffic
restriction, cyclists are exempt from the om&y restriction andare allowed to drive in both directionagainst
the flow of motorized trafficfigure 22). This can be implemented through different forms:

(quieter roads), which can be implemted through the use §
of signage;

with a high traffic volume;
1Since almost all conflicts take place at road crossings, it
often considered sufficient to mark contraflow lanes at thg

crossings only (10 m length). Usually, on straight stretche
no markings are required.

Figur 2.Cntraf|ow cycling in onevay streets
Source: European Transport safety Coyriilefing
o/ hbe¢ew! C[ h2,2018 / [ LbDa

Mixed infrastructure with pedestrians

Greenway / multipurpose path
Greenways are communication routes reserved
exclusively for nommotorizedjourneys, developed in
an integrated manner which enhances both the
environment and quality of life ofhe surrounding
area (fgure 29. These routes should meet
satisfactory standards of width, gradient, and surface
condition to ensure that theyare bothuserfriendly
Figure 23.Example of contra flow advisory cycle lane frc and lowrisk for users of all abilities. In this respect,
Slovakia{ 2 dzZNOSY 5/t RSaA3dy adul canaltowpaths and disused railway lines are a highly
suitable resource for the development of greenways (source: Lille Declaration, European Greenways Agsociation
A greenway is aohg, narrow piece of land, often used for recreation and pedestrian and bicycle traffic and
sometimes including multiple transportation (car, light rail) or retail uses. The term greenway comes from the
"green" in green belt and the "way" in parkway implyia recreational or pedestrian use rather than a typical
street corridor, without a built pavement structure, as well as an emphasis on introducing or maintaining
vegetation on surface made by tarmac, gravel and sinfagle paths, as a category of graeay, are defined in
some of the national legislations analysed (e.g. Croatian, Slovenian).
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Figure 24Cycle path'/GreenwayAIyaedria in AustriaSource: Catal(fgue of tourism products. based on greenwa
European Greenway Association

Mixed-use zone

Mixed-use zones, also known as shatgsk zones, shared zones and meeting zones, are areas that have been
designated for use by selected roadets (fgures 25 and 26 They don't necessarily allow all types of traffic to
use the zone and the types of transport modes allowed into the zone may be selectively specified. Thasmixed
zone can be newly created during the development of an urban area, or existing spacef® redesigned to

give access to multiple transport modes. Often, the speechatorizedtraffic is reduced in mixedse zones to
enhance safety for all road users.

- = ==
| Kers ¥
/ Cykling tilladt
ki, 21-09

e
S

Figure 25.Example of the pedestrian zone Figure 26. Example of pedestrian zone in tF
Odense where cyclists are allowed from 9 p.r Netherlands where cycling is allowed. Sour
9 a.m. Source: Collection of Cycle Conce www.bicycledutch.wordpress.com/

2012, Photo by Troels Andersen
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A mixeduse zone may allow bicycles and other nontorizedwheeled transport (such as pusigooters) to use
a pedestrian zone without having to dismount but enforce restricted accessdborized traffic. This type of
mixeduse zone may delineate pedestrian areas and cycling areas using signage or paint @oaean
Commission, https://ec.europa.eu/transport/

themes/urban/cycling/guidanceyclingprojects Pedestrians per hour Recommended

eu/cyclingmeasure/mixedusezones_en) per meter of design solution
available profile width

Dutch guidance, based on empirical researct < 100 Full sharing

suggests threshold indicators for shay cycle and 100 - 160 Visual separation only

pedestrian zone @ble 11). 160 - 200 Visual and level separation

Most known examples for mixegse zones are: > 200 Sharing not possible

cycle streets;

advisory cycle lanes in shared space street§/able 11 Dutch guidance threshold indicators for sharing cycle ar
zones: pedestrian zone. SourcPREST@ctsheet on cyclists and
’ pedestrians

pedestrian zones where cyclists or push
scooters are allowed (see more in chapter on pedestrians and cycling);
bus/tram lanes shared with cyclists (see more in chap®y

mixeduse streets with sharrows a&sgnage.

Cycle and pedestrian tracks
(shared)

A cycleand pedestrian track isshared
existing pavementfor cyclists and
pedestrians (figure 27 Used when
pedestrian flows are generally low, this
can be done simply by using vertical
signage at the beginning of the street
and some additional ground markings.
If space allows, a physical separation
done by horizontal lines may be
created.

- T ¢
oF T 6

Figure 27 Example of cycle and pedestrian track from Czech Republic.
Source: DCP design standards
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Such a situatior, pedestrian and cycle track side

by side separated by the line ordyis in generah

very bad solution (figure 38Practice shows that in
Yy2al 2F GKS OlaSa LISRSadl
space without any care, respect or even withou
conscience. Thus, cyclists have an illusion of having
their own space which always leads to frustrations

and ircreases the risk of accidents.

Different country standards define suclsiguation

: ' in a different way (table 12If the space for cyclists

Figure 28Bad example o& cycle and pedestrian track from and pedestrians is separated by line only,
Croatia Source: Sindikat biciklista advanced standards (e.g. in DK [1] or NL [34]) still

consider it as a cycligtedestrian track, not cyelrack and pedestrian track.

Ly 5/t NBIAZ2YI {Y I Yy Reveh showskch hfgagtructure 0] land RistNdR dtandagd 4D

when defining the cyeltrack, has only design examples with a real separation from the pedestrian tramks

with the line only. Serbia joins advanced countries defining it as a egelisstrian track despite a separation line.

Almost all DCP countries add a comment in the questionnaire [50] that this is a bad solution.

Mixed traffic with
pedestrians

RO RS SI SK | PREST

Min. width (m) not specified | not specified

good practice
practices that need to be changed
* |f a cycle track is on a same level with the sidewalk it should be separated from pedestrians with 0.3 m tact
strip additionally.

Table 12 Different country standards for a pedestrian and cycle track side by side, separated by the line only
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Cycle route

A cycle route is named arumbered or
otherwise signed way for cycling. A cycle
rote may go along roads, trails,
greenways or dedicated cycle tracks anc
lanes. Ahigh-quality cycling route is an
uninterrupted itinerary fitting as closely
as possibleto the criteria of: safety,
directness, cohesion, comfort and
attractiveness. A route may start in a
residential 30km/h area mixed with light
traffic, move onto a cycle lane where
traffic is slightly heavier, run through a
dedicated cycling tunnel under a ring
road, continue as a segrega track
along a main road, cut through a park as
a shortcut and through a pedestrianized
shopping area reach to the railway
station. EuroVelo routes in Europe are .
most known and best exaptes of cycle
routes figure 30.

Avaberre
Figure 30EuroVelo routes in Europe as most known and best exampl
of cycle route Source: www.ecf.com

Cycle highway

A cycle highwaysia highquality functional cycling route that focuses on encouragingdistance cycling, either

as an urban route for everyday cycling or a touristic rofigrites 31 and 32As the backbone of a cycle network,

it connects cities and or suburbs, residential areas and major (work) places and it satisfies its (potential) users.
can be made up of cycle lanes, cycle tracks, cycle streets and bridges or other forms separatiee rinotorized

traffic and pedestrians. Variations and alternative names given to cycle &yghwclude superhighways aoygcle
roads.

Figu?e 31Cycle highway in Mechelen (Belgium) Figure 32Cycle highway LeuveyBrusselsSource:

Source: Cycle Highway Manual, Interted 9 o/ | / @0t S | AJKglL & al ydz X Ly
(Cycle Highways Innovation for smarter People Highways Innovation for smarter People transport ant

GNI yaLR2 NI FyYyR { LI GAFE LiSpaiAlf LIXFYyyAy3aoada LINRB2SO
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In Western and Northern Europe usually there issavritoncept of cycle highwayshe cycle superhighway that

aims at challenging cars on middle distances-a0% n { Y 2NJ Y2NB® LGQa GKS asSoz2
There isno precise definition of what constitutes a cycle superhighway because different areas have different
needs, available space, and finances. Each route is often unique and is designed according to the circumstance
However, the feature they have in commanthat they strive to provide an extra element that can attract new
cyclists

Special types of infrastructure

Contra flow

Contra flow is cycling in the opposite directiortloé oneway motorized trafficéxampled previously ifigures 22
and23). Formally, depending on the application, coritcav can be seen as a special case of the mixed traffic or
the cyclelane.Table B gives an overview of country standards for corflaw.

2 KAES a2YS aidl yRI NRa flawZoheet, mos$ of thanigtludé K. The@ 2rg tivdldlightly
different approaches: (a) contbow is just acyclelane on the opposite side in the opposite direction, or (b)
contraflow is allowed as a mixedaffic in another direction, but (b) always includes also Adhough standards
slightly vary in terms of condition set (speed, width, traffic density) and dimensions, they are going in the same
direction.

German study referenced in [1] andveral studes mentioned in [5] found that the contraflow cycling if done

right (sufficient width, low traffic, appropriate signs etc.) has no safety issues and is even more safe than mixed
traffic in the same direction with motorized traffic

In general, a commomplementation of a contra flow in cities is recommended, rather than the special case in
several streets.

definition minimal width signing with the line

Separated with thdine:

AT

cyclelane or mixed
traffic

in general allowed in all
residential streets

1.50 m if parking lane
1.25 m if no parking lane
2.50 m for motorized lane

No separation lane:

beginning of the streeticycleexception
for one way
separation with a line if wide

crossingbicyclesymbol, direction arrow,

3.50 m total stop line
3 m total if escape points available
BG | not defined/ in process
0.50 m safety distance to motorized
Ccz markedcyclelane traffic, can be reduced for v <= 40
km/h
yes

additionally: 10 m before and after
crossing should bpainted red

HR | markedcyclelane

HU markedcyclelane

RO not defined

RS not defined
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total width 3,2 m if no more than 50

cyclelane or mixed not needed in acces®ads or calm traffic

Sl traffic cars/h and no buses and lorries areas
3.00 m for calm traffic areas

cyclelane or mixed . .
traffic 3 m total width if escape points lines or sharrows or nothing

SK . Pep if marked with the lines, 20 m before and
no more than 400 available every 80 m after crossing should be pairdareen
cars/h and <= 50 km/h 9 pairiey

CROW/| markedcyclelane 170¢ 220 cm width like anycyclelane

2 m if parking lane

1.50 m if no parking lane contrast surface material

DK | markedcyclelane

cyclelane or mixed 150m recommended if the speed is over 30 km

XSS traffic (city) resp. 60 km/h (outside)

cyclelane or mixed

UEetE traffic

not specified not specified

Table B. An overview of country standards for contflaw.

RECOMMENDATIONS

1. Implement a contrélow as a legal opportunity in all DCP countries whereaxadting:
BG, RO, RS. Try to use the best out of all regulations and adopt a common standard
and SK regulations are partly overlapping but partly complementary and with these t
all important aspects are covered. Pay attention especially that the apee of cyclists
from the opposite direction is wedligned to car drivers.

2. Use recommended implementation strategy (whole district or town, not particular
streets)

Cycle/moped track

CROWmanual mentions cycle/moped track as joint track outside the buddarea in the Netherlands. The width

of this type of track is greater than usual cycle tracks. In the {oldrea the situation is different and moped are
restricted from using cycle tcks. The usage of shared tracks therefore is recommended only if there is no other
design option and outside of urban areas.
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Shared bus and cycle lanes

Shared bus and cycle lanes is a specific case whi
there are speciatarriagewaylanes for buses and
restricted to other motorized vehicles. In some
cases, those lanes are also allowed to be used |
cyclists, with signdization (figure 34. Bus/cycle
lanes can strengthen the network with additional ~  Signaling for a bus/bike lane (BE and UK)

shortcuts, but only at low speeds, on short sectionEE’S;f;‘fé%@ragl?;:eaei)gz/ g‘éi g";;d'ggglggm and UK.
and witha careful design to ensure safety. Bus/cycle

lanes are easy and inexpensive to implement. They are also a highly visible waggtgilists privilegesver
other traffic (igures 35 and 36

Bus/bike lane as a traffic light bypass A tight bus/bike lane helps to bypass a congestion point,
for a right turn, with a closed profile and cycle road with an open profile and cycle symbols (D. Dufour)
symbols (D. Dufour)

Figures 35. / Figure 36Shared bus and cycle lan&ource PREST@ctsheet on BICYCLE and BUS

The case is mentioned in Denmark, Netherlands, Austria, and in the analysed international guidelines in UNEC
and PRESTO. PRESpexifically mentions where to use such lagéds cities with dense public bus network, to
increase the flow of buses, specials lanes have become widespread. They are attractive for cyclists, because
they also create the same shortcuts for cyclists and also allow them to jump the car queue. Safety, however, must
be guaranteed. Buses should drive at less than 30 km/h and ieeslaould be wide enough for buses to overtake

the cyclist.

Shared lanes with other public transport are ndtlespread but shared tram argj/cle lanes are usual for some
countries such as the Netherlands and Austria. In the Netherlands the case of lyaldcsafely alongside the
GNIY GNIXOla A& LINIG 2F .A00fS ¢NIAYAYy3d F2N GKS 1A

In table X4, the dimensions that should be applied in the countries of the Danube region, followirexémeple

of advanced guidelines and literature, are highlighted in green. It is not always possible to implement the cycling
infrastructure ina desired way, but when planning, the cycling infrastructure should be immediately adjusted to
future needs, andtte requirements should be set to be higher than what is prescribed by the minimum standards.
The cycling infrastructure must also be usable by those bicycles that do not make up the majority in traffic, such
as cargo bicycles or bicycles with a trailed arhich are slightly wider or longer in size than conventional bicycles.
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Danuk

Type of infrastructure
defined in legislation
per country

Cycletrack

Cycle lane

Advisory cycle lane
/sharrows

Cycle street

Cycle road

Contraflow

Greenway/multipurpose|
path

Mixed-use zone

Cycle and pedestrian
track

Cycle route

Cycle highway

present in legislative/guidelines
in progress or partly covered with other categories

not present in legislative/guidelines

Table 14Type of cyclingnfrastructure defined in legislation per Danube country and international guidelines.
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RECOMMENDATIONS

1.

Harmonizethe definitions of infrastructure elements with a strong link to UNECE
Vienna Convention for Road Signs and Signatdgiify the distinction between categorie
and assure transparency among countrdezsachcategoryhasthe samemeaningin every
country. Share findings of this document with UNECE and propose them to use
further development othe Vienna Convention.

Following CZ and SK, avoid the mixse infrastructure where cyclists and pedestriz
are separated by the painted line onlwherever possible Shared cyclistgedestrian
track, if needed, may remain without an elusive separating line. If there is erspayte,
provide a real separation.

The minimum width of acycle track or laneshould be 2 m for one way (exceptionally |
m*) and 3 m for tweway (exceptionally 2.50%).
* Exceptions apply when there are spatianits.

The minimum safetylistance between thecycle track and the carriagewaghould be
0.75 m for speeds over 50 km/h and 0.50 m for speeds up to 50 km/h.

If there are parked vehicles, then the minimum safety distance from the parking shot
0.75 m for speeds over 30 km/h afb0 m for speeds up to 30 km/h.

The minimum safetgistance between thecycle lane and the carriagewahould be 0.5(
m for speeds over 50 km/h.
If there are parked vehicles, then the minimum safety distance from the parking shot
0.75 m for speedswer 30 km/h and 0.50 m for speeds up to 30 km/h.

The minimum width of theycle roadshould be 3 m.

~

Mixed traffic with pedestriansshould be at a minimum width of 2 m.

If there is a parapet between cgctrack and motorized traffic lane, request thatig
constructed injurysafe-nosharp & I LJIS& FTNRB Y { Rg8res@eand 3B)a ( 3

Cycling route should be at least 50% perfectly rideable and no more than 20% modj
rideable at any daily section, and not apgdlyrideable section. Cycling highway sho
be at least 80% perfectly rideable and should not contain moglerately rideable o
worse sectionsCriteria forperfectly, well and moderately rideable is according to E
[48]
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Figure 37 Example from Croatia: parapet betwee Figure 38.Example from Austriaz good injury
cycle track and motorway with the inner side tryir protectionfor cyclists SourceSindikat biiklista

to protect cyclists from injurg almost good but still

with a short sharp edgeSource: Sindikat biciklists

Every country standard includes considerations which of the infrastructure elements should or may be built in a
particular trafficsituation. Although not always explicitly pointed out, this consideration is essential to meet an
optimum between costs and safety level, and to prioritize investments and optimize development within available
budget. A standard requesting too much willvee be consistently implemented. It would rather cause sporadic
investments without respecting priority.

Two typical considerations aeepart of almost every country standard:
1. relations between bicycle traffic and motorized traffic (shared vs. less oe sgparated)
2. relations between bicycle traffic and pedestrians (shared vs. less or more separated)
On top of that, one more important aspect will be considered in this chapter:
3. oneway vsiwo-waycyclepaths.

6.1. APPROPRIATE INFRASTRIRE RELATED TOINFERACTION WITH
MOTORIZED TRAFFIC

To decide if shared bicycle and motorized traffic is allowed or a separation is needed (to which extent), most of
the country standards consider a combination of two criteria: motorized traffic speed and voligue (3).
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2400
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600
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Vehicles per hour [vozi / h]

Mixed traffic

30 40 50 60 70 80 90 100
SpeedHnﬂt Ve [kmi/h]

Figure 39Speed limit traffic density dggam to define appropriate cycling
infrastructure [29]

With low speed and/or volumea mixed traffic is allowed. Mixed traffic might appear in different forms:

w without any special markings

w sharrows painted onhe right side ofa traffic lane, suggesting space dedicated for bicycles and reminding
motorized vehicle drivers that the road is significantly used also by bicycles

w advisory cyd lane, pointing oumixed trafficeven more, and efining a minimal safety distance by overtaking
bicycles

Decision uporan appropriate choice of these 3 options might depend on the bicycle traffic volume, motorized

traffic volume, road width, safety distance to parked cars etc. Sharrows and advistayaoys (see previous

chapter) are not defined in all national standards and even if defined, there are no exact criteria what to apply in

which situation. Designers should apply common sense.

Increasing the speed and/or volume of motorized traffic, declane would be needed. As a special forrayele

lane in a contréeflow is defined in most of the DCP countries. Cycle lane is OK for metiachmotorized traffic

speed/volume, but in some cases also not safe enough: many intersections, @miedaces, shopand parking

along the street.

For higher speeds/densities of motorized traffic, a separation of bicycles irythe tcack is a safe solution.

For even higher speeds/densities, some country standards request a routing completely seframtéte busy
motorized traffic road; cycle road and cycle street. Cycle roads and streets are appropriate for a high volume of
cycling traffic. They give not only a high safety level but also a quality of cycling experience avoiding noise anc
smell fromthe high motorized traffic. It is the desired infrastructure for the cycle highways.

(2YS8 O2dzyiNRSaE RSFAYS A4dOK +y AYFNI &GNUOGdNE & &
considerationg acycletrack seems to be good enough for safetydacycleroad is an additional benefit for the
comfort.

In somecaseqe.g. Austria)cycletrack outsidethe city isgeneraly routed separatelyrom the road, so from the
cyclingquality point of view it is in fact the same category asdieleroad.
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To be able to compare different country standards, expressed with different diagrams in an easy way, several
diagramsg one for the given speed limdtare listedbelow (diagramd4-4).

In several standards, quite a high overlapping range for acceptafiobestructure is given. For this comparison a
minimal quality requirement (i.e., maximal allowed speed or volume) is used in this overview.

To compare different standards expressed in different units (traffic per day or traffic per hour), a ratio ofily2% da
traffic per hour is used.

Considering the high relevance of the DCP project for the-tiistgnce routes, a comparison with the EuroVelo
route safety criteria has also been done. For the EuroVelo routes, the European Certification StaaG& 48]

is developed. ECS route assessmeathnd uses a complex twstep approach to asses$i¢ routes in terms of
safety.In thefirst step, a traffic category is defined out of the infrastructure type, traffic volume and traffic speed.
Traffic category has 5 levels: very low, low, moderate, high and very high (and traffic free for segregated tracks ol
streets). Distribution of these fategories along the route gives a route certification level as a result.

The EuroVelo route could be certified on 3 levels: essential, important and additional, and the relation to the share
of differenttraffic levels is shown irable 5. [48]

traffic

low moderate very high

max 50% on a

Essential no limit no limit no limit no limit . . not allowed
daily section
- L . max 50% on a
Important no limit no limit no limit : . not allowed not allowed
daily section
. . - max 50% on a
Additional no limit no limit not allowed not allowed not allowed

daily section
Table B. The EuroVelo route could be certified on 3 levels: essential, important and additional, in relation to the s
of different traffic levels[48]

CKSNBF2NBE> O2YLI NRaz2y 27F 9/ { ¢ A (Wt fof & pakiculst ltrdffic IOWERIN S NRA
GKAAa Fylrfteaara G2 GNIFFFAO OFGS3I2NRASA NB O2YLI NBR
EuroVelo also mentions the aspect ofitplete separation of the cycling traffic, pointing out that cycling alongside

the roads with more than 1,000 vehicles per day is not suitable for EuroVelo, even if separated from the
motorized traffic¢ EuroVelo, guidance to the route development procdd9] This document is not specifying
if/fhow this limitation is dependent on the speed, so for this comparison it will be assumed that a noise or smell of
this high traffic is critical for the speed above 50 km/h.

Following diagrams (diagrams4) give anoverview about allowed traffic volume limits for the particular
infrastructure on a given speed limit in different (country) standards.
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Diagram 3. Diagram 4.

While such graphics compare countries in a clear way, dneyot able to show full complexity of several country
standards and some notes should be added to this analysis:

several regulations additionally distinguish traffic situations inside or outsitteedduilt-up area;

some of the regulations use adidibal criteria asicycletraffic volume or number of motorized traffic
lanes;

Bulgarian regulation considers longitudinal inclination, and requires a separation from the carriageway for
the ascents over 5%

CROW also considers a combined cycling/mqytis
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Austria has a specipbssibilitythat use of the cyetrack
could be not madatory but optionalfigure 4Q ¢ cyclists ES
could decide to use the carriageway for higher efficienc s &
Such infrastructure is allowed if it contributes to lightnesg. :
and fluidity of the traffic, without endangering safety. L al

e

A dependency in which traffic circumstances such
solution couldoe applied is given in diagram [8-AT]

10000
S000

23 NO
53 4000 6@0 Figure 40.Vienna, Austria, example d cyck track
%é iﬁi * without obligation. Cyclists may prefer to use il
=2 1000 carriageway downhill in its direction and uphill to use t
Eg ‘s . w0 w 80 . o track_ as the_ on_ly legal possibility i_n this stre_et. St
Vi kvl special application ofa cycle track ismarked with a
different horizontal and weical sign, seehapter 10.1

Diagram 5. SourceSindikat biciklista

Many standards have been developed in recent years. Having in mind quite ambitious requests and high
investment costs, it is a big questiamichof this infrastructureypeshave beenimplemented

Short questionnaire among DCP countries shows that in every cahens has beereast somethinglone. Only

Czech and Slovenia repoa great deal of infrastructureéimplemented, and no country hasa complete
infrastructure (table 6).

AT BG Cz HR HU RO RS SI SK
partly - not always standard X X X X X
partly - stick to standard X X
great deal X X
completely

Table B. Cycling infrastructure Implemented according to standards in DCP countries.

Motorized vehicles driving speed is an essential criterion to select the appropriate infrastructure. However, it is
not only about which infrastructure should be (or even is) built at which speed level: it is also about (1) how
many roads with the speed far mixed traffic are available at all and (2) how gadtie driver€2espectof this

speed limit. Tables7land 18 give an overview among the DCP countries, pointing out additional differences on
top of the written cycling infrastructure standards.

AT BG Ccz HR HU RO RS Sl SK
not defined X X
few cases X X
sporadically X X
consistently| X X X

Table T. Spread of the 30 km/h zones.
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AT BG CZz HR HU RO RS Sl SK
frequent speed limit override (km/h) 10 20 15 20 20 10 10 10 15
speed limit tolerance 15% | 10 0 20 15 10 3-10 6

Table B. Speed limit respect and tolerance.

RECOMMENDATIONS

1. Takea common criteriondefinea minimal strict standard instead of overlappirand simplify

presentation using realistic speedts in10 km/h steps. Table IBK 2 g a (i 6t SHDH S D
DCP countries.

. Defined matrix, agreed among the countries, should be taken as a minimum. Consider sti
criteria in case of significant share of truck traffic (e.g. > 10%), narrow road (e.gpet ane),
bad visibility, general separation of cycling traffic for speeds >70 km/h etc.

. Separateaycleroads out of the corridor for motorized traffic should not be completely
mandatory. An exception of@cletrack along the public road could be accepted as a short
section (e.g. up to-5 km or up to 20% of the route) in the situation when sticking to the
separate routing is much longer or much more expensive.

. In generalavoid cycle lanes ifavourof cyde tracks. Space and costs are comparable, and t
track gives much more safety and comfort over the lane.

. Try to influence essential contributors to the cycling infrastructure quality beyond cycling
infrastructure standards: respecting the speed linmiplementing of the zones 30 km/h in
urban areas.

speed
km/h 30 40 50 60 70 80 90
v/h v/d
road
50 417
250 2083 | track
500 | 4167
1200 | 10000 m lane
2000 | 16667 B mixed
2500 | 20833

Table 18.Speed limit trafficdensity marix to define appropriate cyclin
infrastructure, proposed as DCP standard.
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6.2. INFRASTRUCTURFARED BETWEEN GMTSLAND PEDESTRIANS

There are two aspects of infrastructure sharing between pedestrians and cyclists: combinegeded&ian

tracks anccycling in pedestrian zones.

Almost all standards mention the sidewalk sharing possibilitydoutot recommend it for any higher number of
cyclists/pedestriansand/or allow it only in exceptional situations when no alternative is feasiblainimal total

width is defined, usually also exceptional minimal width, anticipating frequent limitatiack of space in urban
areas.

Cycling to/from or through pedestrian zones is mentioned only in some standards and allowed under defined
circumstancs. Table20 gives an overview of sidewalk and pedestrian zone cycling in different standards.

cycle and pedestrian track (shared) minimum widt cycling in pedestrian zone

AT 3(25) m complex criteriag see below
BG 25m allowed if no alternative
Cz 3m allowed
HR | 2(15m) not defined on a national, but local level
HU depe_n_d regarding cycling and pedestrian flow depe_n_d regarding cycling and pedestrian flow
conditions conditions
RO | not defined not defined
RS not specified not defined
SI 2 (160)m not defined
SK 2m* not defined
CROW | not defined complex criteria; see below
DK not defined 22: ;(:)(;c::rizr;dended
PRESTQ 2 m taken from CROW
UNECE]| not specified not defined

*elaborated system with 4 different categories, 2nrésommended only in cramped conditions but not more than 2 x
min 2 km

Table20. An overview of sidewalk and pedestrian zone cycling in different country standards.

Sloveniandiagram 6)yand Croatian standards define a relationship between minimal shared sidewalk width and
combined number of cyclists and pedestrians in a busy hour. Numbers argegiitietive: minimal width of 1.50

m allows only 35 and grows linearly up to 100 unitsftlee width of 3 m.

Slovakiarstandard(diagram 7)also defines the relationship between number of cyclists, number of pedestrians
and track width requested, but the numbers seem to be more realistic than for Slovenia/Croatia.
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Both standards are presentéd the same way, using the same scale.

600
600

1,6 m wide — max 40 cyclists
and pedestrians combined

500

[ . (=1
S . 2
o 2 m wide — max 60 cyclists 5 7
o ; ; 2 ide — max 500
5 8 and pedestrians combined < o 4 m wide — max
a ¥ g 2 cyclists and 500
2 4 § 3 pedestrians per hour
o 2,5 m wide — max 80 cyclists 2
% @ and pedestrians combined ] 3
S . : Pt 3 mwide —max 300
e @] 3 m wide — max 100 cyclists 9 o cyclistsand 300
Z « and pedestrians combined Z & pedestrians per hour

o) 3,5 m wide — max 120 cyclists o | 2 Mmwide

= . . S~ Exception

and pedestrians combined f
" or up to
4 N\ 4
) ‘ _ = 150+ 150] .
I | | | | | I I
100 200 300 400 500 600 100 200 300 400 500 600
Nr. of pedestrians per hour Nr. of pedestrians per hour
Diagram 6.Slovenian standard. Diagram 7 .Slovakian standard.

Standards are significantly different in termstloé allowedno. of cyclists and pedestrians for a given track width.
Slovakian standard allows@times more cyclists than Slovenian standard, and Slovakian seems to be more
realistic. Good idea in Slovenian standard is to respect the combination of two categorieghathévo absolute

limits. In Slovakian standard it seeiitisgic e.g. that 3 m is enough for 300 pedestrians and 300 cyclists but
insufficient for 30kcyclistd Y R M LISRS&AUGNALFyd LGQa Of SFNJ GKI G les o f
is nd always easy to find.

For the cyclistpedestrian tracks, almost no standard defireglicitly if one or two-way cycling is allowed or
respects it in the width/throughput ratio. Only ATasdard defines that all cycligpedestrian tracks are
bidirectioral. And here it is alsimportant to note that cyclispedestrian track is not everywhere defined in the
same wayg see 4.2.6.

CROW and Austria try to define criteria, when cycling in pedestrian zones (shopping street, square) may be
allowed. Both standam respectthe numberof pedestrians/cyclists related to the profile width. While Austria
defines a curve representing a relation betwdba numberof pedestrians andumberof cyclists, CROW defines

a recommendation for the cyclists depending on the pédas traffic in the range from full mixture up to not
desirable, including two segregation stages in between, but not at all consideamgimber of cyclists.
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Austrian  standard is more
restrictive in the lowpedestrian
traffic range (100 per hour per
meter width) allowing only 20
cyclists per hour per meter width,
but much more open in the high
pedestrian traffic range, allowing |
as much as 17 cyclists per hour&
per meter width for any high level
of pedestrian trafficCanparison
of both standards is given in
diagram 8.

5 m width in 5 min

Nr. of cycl

25

—
Guidelines to define a National Cycle Route Net

\

20

N\

Limited cycling
possibility

AN

Cycling acceptable

~

—

Border line Line should
according to not be flat
CROW

0 10 20

30

40

50

Nr. of pedestrians —5 m width in 5 min

Diagram 8.

60

CROW, Austrian and Denmark standards consider also very useful possibilities to@itdstraffic in pedestrian

zones in particular time windows only, allowing thieycletraffic in rush hours and not disturbing pedestrians in

leisure hours.

Examples of cyeltracks separated from the pedestrians by the painted line only in Zagoelvd 41) is in reality

also a shared space for cyclists and pedestrians. Respectingdlityg,rin developed countries this situation is
SOSYy AT A lccilistiand pedesiipdtrick. ( A 2

Ol f f SR-LISESAINA G &

NI O ¢

Shared cyclistpedestriantracks make sense only in places with sufficient spacbdtr cyclists and pesktrians

and with low traffic (igure 42).

Figure 41. Example of a shared space
pedestians in from Zagreb, Croatia. Source: Sindikat bicikli: few pedestrians and high traffic in 3 lanes: good pl:
to allow a cyclistspedestrian track Source: Sindika
biciklista

for cyclists ¢ Figure 42.Zagreb, Croatia: wide sidewalk with ve
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RECOMMENDATIONS

1.

Sidewalk: define in all country regulations that a separation betwegalists ang
pedestrians by a paintednke only is a combined cycligi@destriantrack and not two
parallel tracks: one for pedestrians one for cyclists. Takeatawatthe wording, depending
on the national languagesothat there is no confusion. E.on Croatian there is a wordin
GOeOf Aada YR LISRSAGNAI Y (NI érxdack and gedastriay
track or one combined track

Harmonize cteria for the shared cyclistgsedestrian track use in all countries: proposa
to use the appropriate width/traffic relation from Slovakian standaadd from Sloveniar
standard the approach of combining cyclists and pedestrian traffic. Proposed crite
represented in diagram 9.

For cyclistpedestriantracks define that it coulddbidirectional and request appropriat
signing with additional panelssee chapter 0.1

Alternatively to 3, consider using Austrian standard where all combinogdistspedestrian
tracksare bidirectional

Pedestrian zones: introduce this possibilityall country standards. Followit@ROW ang
Austrian standardsinclude the possibility of defining a oydrack (corridor) through
pedestrian zone if free cycling is not appropriate. Use the possibility to allow the cyc
pedestrian zones in specific time windows while restricting in others. Clearly defing
pedestrians have priorityand reduce thegeed of cyclists. As the base for decision whg
appropriate use rather the Austrian model wita slight correction than CROW (diagra
9).

600

500

4 m wide — max 500
cyclists and 500
~_ pedestrians per hour

400

300

3 m wide — max 300
cyclists and 300
_pedestrians per hour

Nr. of cyclists per hour

200

2 mwide ™\
Exception
for up to
150+ 150 '
[
100 250 350 4|00 5IOO éoo
Nr. of pedestrians per hour

100

\

Diagram 9.
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6.3. TWO-WAYS CYCLE PATH8OMH SIDES OF THERO

Standard | When to usetwo-ways2 sides cycle track i
way and tweways cycle paths, just a few
important source, destination or target on the same side | of them specify when to use thewvo-
AT issues with safe crossing the street ways cycle patbn both sides of the road
more space on one side . . .
Table 21gives an overview how this
BG not specified important aspect is treated in different
Ccz not specified standards. )
Almost every standard mention
HR not specified dRANEBOI )/Sééé I & I
HU not specified design of a cycling infrastructure.
— However, only CROW (explicitly) and
RO not specified Austrian standard  (indirectly) pays
RS two-ways cycle track not even mentioned attention to this principle in the relation
— to the application of two-ways cyte
Sl not specified
track.
SK not specified Exanple of a real problem is showigtire
" - 43. Lacking a bidirectional cycle track,
crow | Shorten the route instead of 400 m directly cycling one
reducing crossing manoeuvres
should cycle 1400 m and cross the street
DK two-ways cycle track not even mentioned up to 6 times.
important source, destination or target on the same side
PRESTO | issues with safe crossing the street
more space on onside
UNECE | two-ways cycle track not even mentioned
Table 21 Oneway and tweways cycle paths standards in DCP countri
X Q
e 0 9
: ° " 9
;/ Lo <y Legal way: 1400 m and 4-6 street crossings ==L
cagg€backa avenija N ufla
“ffebaci uvem_u;
\b
\ 5
Q,, = 0 Zagrebagks AVeri
Direct way: 400 m % - /][rrz.‘r,dcka
Y wusmo000Q AT

While almost all standards define one

Figure43. Lacking a bidirectional cycle track, instead@® m directly cycling one should cycle 1400 m and cross the
street up to 6 times.
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RECOMMENDATIONS

1. On city avenues with 2 or more motorized traffic lanes or distances between au
crossing possibilities (intersections) longer than 400 m, a bidiredtaywd track should be
mandatoryon both sides of the avenue.

2. On all intersections including at least one road with 2 or more motorized traffic |
bidirectional crossing for bicycles shouldrnandatory.

Cycle intersections can be described as place
where cycling infrastructure is connected,
separated, crossed or intertwined. Such
locations may be intersections with motor
roads other cyclinginfrastrudure, railways,
etc. figure 44. At intersections, the problem H
of cyclis@ §afety is extremely present due to
the potential conflict that may occur in the |8
intersection zones. This problem is especiall
present at the intersectios of cycling
infrastructure with motor vehicles.

An additional problem that occurs at @
intersections is traffic congestion, which isg
present not only in car traffic, but also amongg
cyclists, in those countries where bicycle?
traffic is well developed andvhere more &=
people choose to ride a bicycle.

Intersections can occur in multiple design

modalities, and we can generally classify them into level intersections and multilevel intersections. Multilevel
intersections are safer and much more expansive and fmethe situations with high traffic and/or safety risks.
Elements of the multilevel intersectionstunnels and bridgeg are analysed in the sectioh0. This section
analyses level intersections.

Level intersections can be divided into classic inteisast (with three, four or more arrival directions) and
roundabouts.

~

Figure 44 Cyclist waiting for green light at intersecticBource:
Sindika biciklista
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Figure 45shows aheat map v v i "
of traffic accidents involving 3 . . - '
cyclists inthe City of Zagreb , _ ' i, A%
(period 2016 to 201B As Fidls o ‘e i W, 3
seen onthe figure, it can be . 2 FNr S @ P
detected that black spots of o . Ry E L Wy 8T
traffic accidents in all cases  * * ©® % @' e ol U e R e
) : - g ¥ T PR 2NV .
appear at intersections or in p T, . : ,
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« © . : . . 8 7 ®se a .
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=& © - :
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e i e - ‘ . o Cyclist traffic accidents_2016-2018
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Figure 45Heat map of cy@dt traffic accidents from 201® 2018 in the urban area of
City of Zagrelg in most of the cases intersections.

7.1. CONTINUITY OF CYCLINFRASTRUCTURE

Although a need to move continuously by bicycle is common sense, like for anyradbdity, the infrastructure
is often not realized in that way and therefore it becomes a topic of discussion or regulation.

In many countries in the Danube region, it is quite common, or even legal, that tledreysl is interrupted before
the intersection wihout a legal way forwar®2 NJ G Kl & GKS Oe Of Ay3a FI OAfAde
convenient transition to cycling in a mixed traffic mofigyres46 and 47.

Figure 46.Zagreb, Croatia: an important and frequent cycle le Figure 47 Zagreb, Croatia, aycl track along the 6
ends suddenlyimmediately before a big intersection. Cars fromt lanes city aveue ends before a junction of a minc
left lane are allowed to turn left and cyclists have no solution h non-priority street and startsagain after the
to cortinue the route in a safe way. Sourc&indikat bidilista intersection. SourceSindikat biciklista
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Such interruptions afycle tracks significantly affect the safety, as the cyclists use the only possible way to continue
therNR dziS FyR Y2G02NAT SR @OSKAOf Sa R2y Qi SELISOG GKSYO®
degraded, so cyclists tend to avoidTiable 22gives an overview of the situation in Danube region, based on the
questionnaire 2[50]

AT BG Cz HR HU RO RS SI SK
Interruption of a cya track

Legal and quite common

Not legal but quite common

Exceptional

Not existing

Table 22 An overview of the cycle track interruptions in Danube region, based on the questionngi@] 2

Results are a bit surprising. Aust@da a country with great infrastructureeports that such interruptions are legal

and common (although they are extremefxceptional compared to Zagrel€roatia), whereas they are
exceptional in Serbia.

It seems th&countriesnot having such problesl £ 82 R2y Qi ySSR (2 RSTAYS (KS
O02YY2y &aSyasS FyR R2SayQi S¢Sy ySSR (2 0SS YSyiuAzySR
To avoid this, there are different ways in countries to achieve continuity of cycling infrastru@tchnical
soluions for the transition of a cycle track tacgcle lane or road with mixed traffic are defined according to similar
principles, but still some restrictions prevent implementation, which is why in some countries there are still
interruptionsin the cyding infrastructure figures 48, 49 and 900ne of the bad examples is a technical solution

as defined in Croatian legislation, which requires a width of 3.50 meters of traffic lanes, which is almost impossible
to adhieve in urban areasfigure 51). Additionally, such transitions need to be provided with a curb and
signalization focardrivers, if conditions allow.

min. 20,00m ; 10,00

Figure 48Technical saition for the transition of a cycle track tocycle lane[13]
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min. 20,00m

10,00

Figure 49 Technical saition for the transition of aycle track to a road with mixed traffid 3]

Figure 50 Technical solution for the transition af/clists from the road to theycle track[13]

Figure 51Zagreb, Croatieexample of a transition of aycle track to a road with mixec

traffic. Although there is enough space, no smooth transition is reajzdatupt
entrance to the motorwaySource: Sindikat biciklista
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RECOMMENDATIONS

1. All national standards request a continuity for cycling (exanihi®): if a specific cyclir
infrastructure (cycle lane, track etc.) ends, a transition to the mixseel cycling on thg
carriageway should be constructed. Continuity request also includes that it is not al
to interrupt a cycle track and expect pushingaarrying the bicycle over the intersectio
Making absurd infrastructure illegal is a good step to fight against it.

7.2. QJRBS AT THE INTERSBEQ

Another problem that arisesegardless of the type of intersection through which the cycling infrastructure is run,
are sharp and high curbs. Many national legislations of the countries of the Danube region do not even mention
the issue of curbs that arlocated transversely to theycle tracksfigure 52), although in some countries such
deficiencies in infrastructure significantly reduce the safety effiectiveness of cycling. This practice should not

be applied anywhere, but many examples show that it is necessary to mentionmsshis and give certain
guidelines. In addition to illegal examples of curbs of 8 cm and more, the problem is the legislation that legalizes
the construction of curbs onycle tracks. A bad example is the Croatian legislation in which the construction of
curbs up to 3 cm high is allowed (often in practice this is exceededdeyntimetre or two) figures 52 and 53

Figure 53An example of bad practice in Croatia where the construction of 3 cm high curbs is
allowed. [13]
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According to the avaible documentation ([4¢ [33]) and questionnaire [50], Croatia is the only country in which
the posdhbility of such denivelation o€ycle tracks is defined in legislatidout the actual situation in other

countries does not correspond to the guithes and legislation. Tabl&2hows the situation in DCP countries and
the PRESTO recommendation.

AT RO
Sharp curb
In some
at In some
. . places,
intersections Up 10 3 places, up
and P to 10 cm
) cm
crossings

Slopes atthel  not _
transition | specified specified| 8%

No sharp curbs / slope max 5%

Sharp curbs in some places / slope max 8%

Common sharp curbs / differences in slopes
Table 23 Current arb situationin DCP countries.

In countries where there is aerd for a clear definition ofycle tracks
without rough edges, an example of good practice can be found
Serbian legislation (figuredbwhere theway of proper transition of a
cycle track to an elevated surface is clearly visible.

RECOMMENDATIONS

1. Accept a common standard for the slope. For the
short passages on the intersections, frequently use
5% seems to be good enough and not too
complicated for realization.

2. Remove any legal acceptance of any curb (Croatia
needed (not clear in itself) explicitly define that the
curbs are not allowed.

Figure 54 An exampleof good practice
in Serbia where curbs need to be
constructed at the same level. [27]
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7.3. TYPES ONTERSECTIONS

This segment othe chapter shows how countries frothe DCPproject design cycling infrastructure at various
types of intersections.Here are tvo main types of intersections: roundabouts and four/three legs intersections.
General directions of designing cycling infrastructures at intersections can be describddvaisg:
Bigger number of motorized vehicles at intersections during a random characteristic day, also more
distinct from cyclists.
This statement can be applied to all documents from DCP countries (no matter the type of documents). All
documents havesimilar or almost the same disaggregation according to intersections, guidance and parameters
of speed or traffic flow for choosing the best fitting type of intersection.
In the next sections, structure, examples and graphic visualizations from Slovegislation will be used to

present the issues and rules on cycling areas. After examples from Slovenian legislation, examples will be
compared with other legislation from DCP project countries to check possible differences.
The Republic of Slovenia hasidefl different intersection types that have motorized traffic in collision with-non
motorized traffic. Examples contapossible cycling infrastructured intersections:

roundabouts;

intersections with four legs with low traffic flows;

intersections withfour legs with high traffic flows;

intersections with three legs with low traffic flows;

intersections with three legs with high traffic flows;

intersections containing traffic islands;

atraffic island with pedestrian crossing;

cycle crossings on lewaffic roads;

over a branch of a nepriority road,;

cycle surfaces through central dividing islands;

waiting areas for cyclists.

7.3.1. Roundabouts

Slovenian legislation states theycling crossings in the area of the roundabauust be at least Sneters away

from the outer edge of the roundabout at the crossing over the import and export traffic lanes. Cyclists could be
guided together with motor vehicles in smaller roundabouts and in roundabouts where detected speeds of 85%
of vehicles are equalr smaller than 30 km/h. In other roundaboults, cyclists are guided separately.

Figure 55 shows the driveway at the intersection where detected speeds of 85% of vehicles are higher than 30
km/h. In the area of an intersection, cycling traffic shall be catell along acycle trackor sidewalk. Crossing

with the carriageway of the road shall be carried out along the pedestrian crossings. To ensure the most
appropriate horizontal curves, the cycle track shall be moved away from the edge of the carriageviay at t
intersection (figure 55, left side}29] Table 24 shows the comparison between DCP countries regardimhg to

cycle track at the roundabout.
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Figure 55Course of the cycle track at the roundabout. [29]

Country AT BG Cz HR HU RO RS Sl SK

Cycletrack at the
roundabout
defined like in this
example

1) AT points out a need for special marking of possthiesidetwo-way cycle tracks.

2) AT recommends to prevent shortcuts or false direction of cyclists

Table 2. Comparison between DCP countries regarding to cycle track at the roundabout

For streets where detected speeds of

85% of vehicles are equal or smaller min.10,0
than 30 km/h cycle traffic may be
transferred to thecarriagevay. The
cycle lane may start 10 meters from
the line of completion of the
separating island wittthe ending 20
meters before the separating isld of
the roundabout (igure 56. [29] Table |
25 shows the comgrison between
DCP countries regarding to cycle lane

at the roundabout. Figure 56 Course of the cycle lane at the roundabd@a®]

20,0 ‘
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Country AT BG Cz HR HU RO RS SI SK

Cycle lane at the
roundabout
defined like in this
example

1) AT also recommends a transfer to the motorway, for the one lane roundabouts up to 30 m diameter, evel
the cycle tracks

Table . Comparison between DCP countries regarding to cycle lane at the roundabout

By example from Slovenian and other legislations compared with guidelines provided by PRESTO [2], the followinc
is recommended at roundabout intersections:
RECOMMENDATIONS
1. Allcurve radius for cyclists should be 5 at least. Below this, the cyclsheedto slow
down to 12 km/h and has difficulty maintaining stability. On link bends, 10 m allows
speed of 20 km/h, 20 m for 30 km/h.
2. All transitions between different matels should be smooth. The transition from a tre
to a carriageway should be designed with flush curbs (without any difference in leve
These two recommendationaboveare valid for all intersections in general.
3. Cyclists must have precedence owaotor vehicles, when those vehicles turn rightleft
and intersect the cycl&ack.
4. When transitioning from a cyelrack to a carriageway, minimum width of lane must
the same as beforthe transition withatraffic signalization warning about cydfison road.
5. Research regarding the number of vehicles that travel faster than 30 km/h is ne
before implementation of roundabouts.
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2. Intersections with four legs

Slovenian legislation states that cycling traffic along the cycle
lane shall be conducted in the area of the intersection
- according to the direction of the priority road.

I Cycling traffic in the area of the intersection may be
e s — conducted along cycle tracks or sidewalks. Intersection with
1 the carriageway is carried out atycle crossings along

pedestrian crossing$29]
At the intersection where the priority road is straigimd it

L is possible to safely guide cycling traffic in the priority
g oe direction, cycling traffic can also be guided along the cycle
| B lane in the intersection aredigure57). In this case, waiting

- areas in the form of a bicycle box, forwartbving stop lines
and waiting areas for cyclists turning left must be
implemented (will be explained later ifis chapter) [29]

Figure 57.Course of cycle tracks at the intersectic Table 26 shows the comparison between DCP countries

[29]

regarding to cycle tracks at the intersection.

Country

Cycle tracks at the
intersection
defined like in this
example

1) No

explicit definition but also not in a contradiction

2) BG- no explicit definition and regulations does not prohibit t
either if this approach follows the generalle for sharec
bicycle/pedestrian track.

Table . Comparison between DCP countries regarding to ¢
tracks at the intersection

Figure 58.Passage of the cycle lane over tl
sidewalk in the area of the intersection. [29]
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Country AT BG Cz HR HU RO RS Sl SK

Cycle lane over th
sidewalk in the
area of the
intersection
defined like irthis
example

1) AT standard does not include/recommend changing from the lane to the track through the intersection

2) AT defines several recommendations/examples for the sorting of cyclists/cycle lane before intersections. Exarr
acyclelane continuing straight forward is left from the motorized lane turning right is included also in Bulgarian
standards.

Table Z7. Comparison between DCP countries regarding to cycle lane over the sidewalk in the area of the interse:

By example from Slovenian and other legislations compared with guidelines provided by PRESTO [2], the followinc

is recommended at intersections.

RECOMMENDATIONS

1. Cycling infrastructure needs to be closer to vehickggarding to pedestrian crossing.

2. Cyclists must have precedence over motor vehicles, when those vehicles turn right
and intersect the cyeltrack.

3. Itis important to considethe number of cyclists that use cycling infrastructures in the 1
hour, so that cycling infrastructure can provideod level of service for them.

4. Passage of the cycle lane over the sidewalk in the area of the intersection need tc
least 20metersbefore area of intersections and minimum pedestrigytling area needs t
be at least 260 meters (oneway cyclerack) or 360 meters (for twoway cycléerack).

5. In the area of intersectiongninimum cyclg infrastructure needs to be harmonized wi
cyclist number in rush hour to satisfy a good level of service.

6. Optionally, cyclingnifrastructure can be at least i2eters away from the edge of the lar,
for motorized vehicles (if visibility is poor or insaikéint).
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7.3.3. Cyclelanes or cycle track passing through an intersection on priority
road

Route of thecycle lane in the prioritgirection in
the area of the intersectiof29] Notwithstanding
the previous paragraph, cycling traffic to the le| Cyck lanes on
may also be conducted indirectly, where the cyqyiority road

traffic is led over the carriageway to the cyclingefined like in this
infrastructure on the other side of th®ad (track, |example
lane, mixed traffic).Comparison between DC
countries regarding cyellanes on the carriage
way and on the sidewalk is shown in tabk 2

Country

Left turning define
like in this exampl

1) BG- no explicit definition.

Table 28 Comparison between DCP countries regarding toecyc
lanes on the carriageway and on the sidewalk.

By example from Slovenian and other legislations compared with guidelines provided by PRESEGdR)wimng
is recommended at intersections:

RECOMMENDATIONS

1.

Cycle track passing through an intersection on priority road should always be implemen
describedm Slovenian legislation example.

2.

Cyclists must have precedence over motor vehicles, vitvese vehicles turn right or left and interse
the cyce track or cyat lane.

&k

Continue the cycle facility in a straight line, offering a direct route for cyclists. This improve
OeO0f AaiQa O2YT2NI dopfiRuitylolitheBriolyio&dSy a G(KS @A ad

. Apply additional givavay road markings on the side of the carriageway. These draw the attenti

motorized drivergurning onto the side road.

Continue a segregated cycle track by road markings. If the separation from the carriage
sufficiently wide, the interruption may create safe stacking space for cars turning into the side

Alert motorized driversabouta two-way cycle track with additionaignalling Motorized drivergend
to not expectcyclists arriving against the flow. Vertical signs, cycle symbols and arrow markii
the road and a centre line help to aldhe driversaboutthe two-way cyclist flow.

. Use similar approaches at private entrances to drives and car prsimilarsolutions should be

devised to stress the visual continuity and the ptiright of way of the cyclist.

. For private entrances and also for dangerous intersectioastinue an elevated cycle track on ti

same level across the side road. The difference in level will function as a speed table and slo
vehicles entering and exiting (figusd).

9.

A good measure is also implementing raised separateosvehicle cannot cutthe cyce tracks when
turning.

10. Left turningshown infigure 60 should be implemented in an area where the maximum allowed s

Is 40 km/h. If speedllowedis higherthan 40 km/h marka cycletrack or lane.
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