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Part 1 | Intro and Planning

The first few chapters — What are the similarities?
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Design Manuals
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Design Manuals
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https://bicycleinfrastructuremanuals.com/

Guidance Structure Recurring Themes

Introduction — Why we
support designing for people
cycling and during this

Contents process, how as designers we
must appreciate and prioritise

O — : other users in particular more

1 IOOAUGHON . 5 vulnerable users.

R — Summary — Each of them

4 Design principles and processes .......ceennens 29 Summarlse the Iegallty Of the

5 Geometric requiremMents. . e s s ssssssssssssssssssssssas 39 manual and terminOIOgy With

6 Space for cycling within highways ..., 49 In It_

8 Motor traffic free routesBS Prl n Ci p | eS - An early

9 l’;&:’nz‘i’t;c;:?r:::‘\:eencarriageways,cycle lanes 80 |ndicati0n Of deSign prInCipleS-

10 Junctions and CrossiNgs........cressasscsssenseesnens 95 Importan Ce —_— HOW Important

11 Cycle.parkingan(-iot.herequipment...-............. ............ 131 the design guidance IS and

12 Planr-\mg-anddemgnmg-farcommercl'fllc-yclmg ........ 14 hOW dEllvery Of the

infrastructure will be enforced.
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Planning

Summary of planning chapters and key points
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Source: Cycling by Design, 2021 @ aecom.com



Multi=modal | .':tr:ltr_:gic .'Lr.lF!-r.'l.i!iFl'

Prioritise investment

Refer to Chapiers 3o

Review and awdit

Post-construction: Maintain, Related to chiect
manitor, evaluate and improve b

Multi-modal ! strategic monitoring
and evaluation

Fipure I1: Planning and delivery process
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Planning for cycling

Source: Cycling by Design, 2021 A=COM



Key Design Principles
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Core Principles

DfT LTN 1/20 Welsh Design Guidance

4.1.2 The needs of people walking and cycling can be summarised under the
following headings, which are also reflected throughout the guidance.
People wish to use routes that are:

= Coherent
= Direct

= Safe

= Attractive

= Comfortable

Irish National Cycle Manual

Scotland Cycling by Design

Infrastructure that meets
principles AS A MINIMUM.



Key Messages for Designers

The following 12 key messages summarise how designers should approach the
application of Cycling by Design’s requirements in this new context:

We must plan and design for

mass cycling by all kinds
of people on different types of
bike. Cycling infrastructure should
no longer be something that we
provide on the road network to
only be used by the same people
who are currently cycling. Instead
it needs to be something that can
be used by everyone.

Cycles must be treated
as vehicles. People cycling
travel at airerent speeds from
those walking and wheeling.
In most circumstances these
two user categories should be
separated from each other.

Design with

maintenance in mind.
Well-designed and constructed
cycling infrastructure can be easily
undermined if it becomes too
difficult to maintain. This must be
planned for at the earliest stage.

Cycle users must be

protected from motor
traffic by physical separation
or by significantly reducing the
volume and speed of motor traffic
on local neighbourhood streets.
Additional space for protected
facilities should be taken from the
road carriageway and not from
the footway.

Cycling takes physical effort.

By minimising the number of
times that cycle users have to stop,
slow down and regain momentum,
designers can provide more
attractive facilities that encourage
increased uptake of cycling.

Creating safe cycling

infrastructure can often be
done quickly and economically
by removing through-traffic from
networks of local streets and
safely connecting these networks.
Trialling these and other
measures on a temporary basis
can help to test, monitor and
improve the infrastructure and to
gain public support.

Cycling infrastructure must be
fully accessible by anyone
who wants to use it, regardless
of age, ability or experience.
This means that gates or other
access barriers which restrict
the movement of many people,
including those with disabilities,
should not be included in design.

Cycling infrastructure should

be intuitive for all who
use it or interact with it. It should
be clear which space is allocated
to different users, including
pedestrians and motor vehicles,
and how interactions are managed.

Designers should cycle

and experience each route
they design to fully appreciate how
the users of their infrastructure
experience the network.

Cycle routes must form

part of fully connected
networks and be of a consistent
quality throughout. We would
not design a road network that
‘abandoned’ drivers or required
them to get out and push their
vehicle between routes. Cycling
must be no different.

Cycling infrastructure should

contribute positively to a
sense of place. Along with
other aspects of street design, it
should attract people to use the
infrastructure and spend time in
the places that it is part of.

For these reasons, the design
requirements of Cycling
by Design 2021 are higher
than they were previously.
Exceptions may be needed where
it would otherwise prevent the
completion of a full cycle network,
but these can only be applied when
absolutely necessary and with due
consideration of the level of service
and Design Review processes set
out in this document.

NB: LTN 1/20
has 22
summary
principles
Including:

Use of side
street routes
In place of
segregation




Auditing Links - Cycle Level of Service — LTN 1/20 Appendix A

Same approach in Welsh guidance
Design Review in Cycling by Design (qualitative)
Irish Cycle Manual includes a Quality of Service Evaluation

Existing 3F Proposed 3F
50 50
92%
Fail Pass
Yes No
2 0
Sub- % score Proposed Sub-criteria % score Proposed
criteria Proposed
Existing
r r
0 0% 5 83%
Proposed 44 Proposed 4B = =
6 60% 9 90%
r r
6 38% 15 94%
r r
3 38% 8 100%
r r
6 60% 9 90%
Cuyclists are provided with Cuyclists are provided with a
segregated two-way cyole track, segregated two-way cycle track,
withlinks at major junctions to withlinks at major junctions to )
altemative rautes within the altemative rautes within the CLOS Score Existing 8A
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Queen Street i York Street Street & Corporation Street, ———Sub-criteria Existing  ———Max Score
Cyelists are provided with 3 Cyelists are provided with 3 Coherence
seqregated two-way cycls track, seqregated two-way cycle track,
with links 3t major junctions ta with links 3t major junctions ta 16
altermative routes within the altemative routes within the 14
proposed eysle network - Morth proposed cycle network - York
Queen Street & York Street Street & Corporation Street. 12
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provide a mesh of routes. provide a mesh of routes. 8
across Belfast with a network across Belfast with a network
denzity width between 250 - denzity width between 250 - Attractiveness & Directness
00, 1000,
2
Brougham Street is bath Dock Street is both straight and
straight and direct, direct,
Four signalised junctions auer Faur signalised junctions ouer
420m route.” 420m route.”
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cyole tracks on either side of the cyole tracks on either side of the
carriageway, but are still required carriageway, but are still required
to stop at the majority of to stop at the majority of
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wayeycle track and van choose
an appropriate speed.
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wayeycle track and can choose
an appropriate speed.
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gradients observed,

Unknown, though no significant
gradients observed.
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Auditing Junctions - Cycle Level of Service — LTN 1/20 Appendix B

Cycle Strategy Rowte Revi J ion 3.3 - Prop 4

Morement

1

o

Score 0/l Comment

Cycle movement in potentizl conflict with moderate traffic flow,

Cycle movement in potential conflict with moderate traffic flow.

Cyele movement separated physically anddor in time from motor traffic and also separated from pedestrians.

Cycle movement zeparated phyzically sndior in tims from motor traffic and slso soparated from pedastrionz,

Cyele movement separsted physically sndior in time from motor traffic snd slzo separated from pedestrians,

Cyele movement in potential conflict with moderate traffic flow.

Cycle movement in potential conflict with moderate traffic flow.

Cycle movement in potential conflict with moderate traffic flow.

R Rl T - Rl o L L)

Cycle movement separsted physically sndior in time from mator traffic and slzo separated from pedestrians,

-
o

Cycle movement in potential conflict with moderate traffic flow.

Cycle movement in potential conflict with moderate traffic flow.

-
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Cycle movement in potential conflict with moderate traffic flow.
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Links

Overview of when to protect cyclists
Kerbed segregation

Stepped segregation

Footway level segregation

‘Light’ segregation

Mixed traffic routes

Offline / ‘Greenway’ routes

Link features (coloured surfacing; bus stops; parking/loading bays; transitions; tactile paving)

© 0o N o O bk~ w0 DdPE

Key Geometric requirements

6“ aecom.com



When to Protect?

Speed & Volume Design in context of

Primary Factors [’ | | location (shared

(+ accesses) suitable in low density
rural location?)

LTN 1/20



Kerbed Segregation (from carriageway)
One-way or two-way (Cycling by Design)?

- Subject to kerbside activity, number of
junctions, which side of road etc.
- Two-way not suitable with intermittent light

segregation
Kerbed segregation Cyeling by besign
- Less space efficient
- Can be cheaper than stepped
- Can maintain crossfalls
- Consider drainage and upstand....
Kerbs PCC kerb availability

. .
Cycling by Design 60mm minimum (f/way) wf__
Lo o

Welsh Design Guide 50mm minimum (c/way)

v — —125—1 | [672]
LTN 1/20 50mm minimum (f/way) e 150 <03 mkg}
50mm minimum (c/way) e _
No BS 50mm splay Half batter laid at
Irish Cycle Manual 50mm minimum (c/way) option, splay >60mm a <60mm not a ‘fixed

50-75mm (fiway) ‘fixed object’ (LTN 1/20)  object



Stepped Segregation (from carriageway)

Irish Cycle
Cambridge kerb Manual
Stepped segregation: (flush transition
- More space efficient segregation available)
- More expensive than most kerbed segregation
- Altered crossfalls Half batter/bullnose kerb
- Potential obstruction by other users (lowered at accesses)

Consider drainage
Kerbs

Height

Cycling by Design 60mm minimum (f/way)
Welsh Design Guide 50mm minimum (c/way)

LTN 1/20 50mm minimum (f/way)
50mm minimum (c/way)

Irish Cycle Manual 50mm minimum (c/way)
50-75mm (f/way)



Footway level (segregated from carriageway)

Footway level least desirable segregation
however:
- May be part of a holistic designed
street
- May be joining a detached track at
same level
- May be regular crossing of track by
prams/wheelchairs

Shared use route:
- Presumption not suitable on urban
streets
- Where less pedestrian & cycle
activity/conflict (e.g. rural, consider
frequency of interaction below)

Cycling by
Design







Mixed Traffic Routes

- Low speed, low volume!

- Avoid 3.2m — 3.9m ‘dilemma zone’

- Traffic management can help

- Presumption that contraflow allowed?

Table 7-2: Minimum acceptable lane widths®

Desirable Absolute
Feature minimm riminmm

Traffic lane (cars only, speed limit 2.75m 2 5m only at offside gueuing lenes where there

20vacmph) iz an adjacent flared lane

Traffic lane (bus route or =8% HEYS, a.2m a.0m Lare widihe of between 2.2m and 3.8m are not

or speed imit 40mph) acceptable for cycling in mixed fraffic.

2-way traffic lane (no centre ine) 5.5m 4.0m 4.0m width only where AADT flow <4000

betwesn advisory cycle lanes vehickes" and/for peak hour <500 vehickes with
minimal HGV/Bus traffic.

* these lane widths azsume traffic is free to cross the centre line, see 7.2.9 for defals on critical widths at pinch points
** While centre line removal iz still feasible with higher flows, the frequency at which oncoming vehicles must enter the cycle
lane to pass one ancther can make the facility urcomfortable for cycling. LTN 1/20



Offline / ‘Greenway’ routes

Uses can include:

- Longer distance cycle routes
(recreational trips or commuting)

- Attractive routes in urban

environment (e.g. towpaths) = Limit access control unless valid

security concern
= Control cycle speeds through
alignment



Link Features — Bus Stops

LTN 1/20 Cycling

by design

Not shown: Recommended if space permits, Irish
1.5 — 2.0m contrasting buffer area for Cycle

alighting, 2.0 — 3.0m footway behind Manual

Upstand between footway and cycle track.
Pedestrian yield to cyclists.

Welsh guidance, minimum 2.0m,

absolute min 1.0m (shelter on footway?).

L |

Cycle priority at crossings.
3m minimum bus shelter waiting area.

Cycling
by design




Link Features — Transitions Carriageway to Cycle Track/Shared
Cycle Track €<—-> Carriageway

Cycle Track to Shared Use




Geometric requirements

Width
Radii
Visibility
Crossfalls
SSD



Table 1: Ellon Park & Ride to Garthdee Stage 2 Option Packages

Package Description Summary Cross Section

Active Travel Priority Package

Provide active travel priority through segregated cycle tracks throughout the
corridor (and thereafter consider what level of bus priority may be possible
within main corridor)

Single traffic lane + segregated cycle
tracks + footways (+ bus lanes,
space permitting)

Public Transport Priority Package

Provide bus priority infrastructure along the corridor through bus lanes (and
thereafter consider what level of active travel improvements may be possible
within main corridor)

Single traffic lane + bus lane +
footways (+ segregated cycle track,
space permitting)

Multi-Modal Transport & Travel Package
Provide active travel and bus priority infrastructure along the corridor with
reqguirement for third party land and carriageway redistribution

Single traffic lane + bus lane +
segregated cycle tracks + footways

Public Transport Priority & Active Travel Parallel Routes Package
Provide bus priority along the main corridor and parallel active travel routes on
Hardaate, Golf Road and/or Beach Esplanade

Holburn Street and King Street —
single traffic lane + bus lane +
footways

Ellon Road — traffic lanes + bus lane
+ segregated cycle tracks + footways

Connections to and from parallel
routes

Why are all these routes not
Segregated Cycle Routes?

A=COM
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Part 3 | Junctions
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Junctions

1. Key principles

2. Priority junctions

3. Review others at your leisure
1. ASL
2. Hold the Left Turn

3. Early Release

E)\ aecom.com



Key Principles

Table 10-1: Application of core design principles to junctions and crossings

Core design

principle

Design aspects to consider

Junctions should be designed to remove or manage conflicts between cyclists, motor traffic and pedestrians by
one or more of the following:

» Separating cyclists from motor traffic and pedestrians in space and/or time;

» banning cne or more motor traffic movemeants;

» providing priority for cyclists over motor traffic; and/or
» reducing the speed and volume of motor traffic movements so that cyclists can safely be integrated with them
Designs should identify and reduce conflict with Heavy Goods Vehicles.

Directness

The distance and time required for cyclists to travel through a junction should be minimisad. Wherever possible
their level of delay should be less than for motor traffic without increasing pedestrian delay.

Exempting cycles from turning movements that are banned for other vehicles will significantly increase
directness and should always be considered.

Cycle crossings at junctions and across links should not be staggered.

Coherence

Junctions should enable and facilitate cycle movernents in all permitted directions.

These should be made in a legible manner, without requiring people to deviate significantly from their overall
desire lines.

Carmfort

The occasions when cyclists need to stop or to give way should be minimisaed.

Routes through junctions should ease the passage of cyclists by providing a smooth surface of adequate width,
with flush surfaces at transitions, and avoid street clutter.

Attractiveness

Junctions are often important places where people gather and should be designed to suit and enhance their
context.

Source: LTN 1/20



Priority junctions

Source: LTN 1/20

Min 5m full setback (for storage of vehicle)

No set-back layouts not suitable for two-way
tracks

Two-way tracks, more important to highlight
junction and reduce speeds.




Signal-controlled junctions : Protected cycle movements 2.75m (min)
Option 1 | Cyclists on the inside island width

= Straight across pedestrian crossings = Split movement pedestrian crossings
= Two all-red stages = Single all-red stage

= Variant includes internal stop lines » Increased crossing space requirement further from

junction Source: Cycling by Design, 2021



Signal-controlled junctions : Protected cycle movements

Option 2 | Cyclists on the outside (CYCLOPS)

+ Improved angle of - Junction footprint requirements Royce Road / Chorlton Road, Manchester
approach for cyclists - Potentially more difficult of

+ Storage capacity for pedestrians to negotiate, especially

cyclists blind and partially sighted users

Source: Cycling by Design, 2021
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Part 4 | Crossings

Summary of the Crossing Types and Tools to assist your choice
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Crossings

6.35. Crossing and Junction Design — General Principles

Function, form and use

6.35.1 The design of junctions and crossings must be comprehensible to all
users, and it i3 essential that this iz applied to pedestrians and cyclists as

well as motorised road users.

User requirements for junctions and crossings
6.35.2 The user requirements of directness, safety and comfort are significant at
junctions and crossings.



Crossings

o O kWD E

What crossing type”?
Parallel & Zebra
Uncontrolled

Cycle Priority Crossing
Signal controlled crossings

Grade separated crossings

£6.36.3 There are two overall types of at-grade crossing:

» Uncontrolled crossings — pedestrian / cyclist usually has to give-way
to road traffic, but in some cases these can be designed as a courtesy
crossing where drivers are encouraged to give way to pedestrians /
cyclists through the overall design; or can give priority to cycle traffic
through the use of appropriate signs; and

« Controlled crossings — road traffic has to give-way to or stop for
pedestrians and / or cyclists



How do you make the decision?



Crossing - Summary

Cycle Desian Manual Version 1.0

Table 4.19: Sugested Cycle Priroity at Side Roads

Arterial

c

R

3]
©
@ S |Link
O w
-
|E m
s £
2 g |Local

>

(o]

< Centre NE'i:E::t:::Ddf Business Parks/ Rural fringe Rural

(= 50 km/h (= 50 k Industrial Estate (= 60 km/h > 60 km/h)
typically) typicallydj (= 50 km/h) typically)
Place Context
- Cycle pr!-:: r!ty recommendzad ) Mote: Designers should refer to DMURS Section 3.2 for guidance
Cycle priroity should be considered and definitions on movement function and place context.

" Vehicle priority recommended



Crossing - Types



Crossing - Types



Crossing - Types



Crossing - Types



Crossing - Types



Crossing - Types
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Part 5 | Supporting Measures

We could have spent a whole session on the next chapters, but
we felt discussion was important.

So please jump into the manuals as we have and explore the
advice.

Delivering a better world ©" aecom.com
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Questions & Discussion

Peter Leslie ( )

Delivering a better world
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Thank you.

Peter Leslie (
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