Appendix O
Preliminary Design
Guidance Booklet




Preliminary Design Guidance Booklet
tor BusConnects Core Blus Corridors

"# Project Ireland 2040

Building Ireland’s Future




Contents

Background
CBC DesigBuidelinesObjectives

A W N P

Relevant Standardand Guidance

ProjectTerminology

41
4.2
4.3
4.4
4.5

Signal Controlled Bus Priority
Bus Gate

Cycle Lane

Cycle Trdc

Quiet Street Treatment

Cross Sections and Geometry

51
5.2

5.3
5.4
55
5.6
5.7
58

TrafficLaneWidth
Headroom
5.2.1 Cyclists
5.2.2 Vehicles
CycleTrackWidth
Cycle Facility Segregati@dorizontal and/ertical)
CycleTrackMaterial
Pedestrian Crossing Distzs
Refuge Islands
Footpathwidths

Parking/ Loading Bay Widths

6.1
6.2
6.3

ParallelParking
Parking Protected Cyclgacks
LoadingBays

Signalised Junctions

7.1  Protected Junction for Cyclists
7.2  OnRoadCycle Lane Junction
7.3  Signalised Junction Operation
7.3.1Staging and Phasing
7.3.2 Application of the Staging and Phasing Principles
74  Signalised Junction Operation
7.4.13unction Type 1
7.4.2 Junction Type 2
7.4.3 Junction Type 3
7.4.4 Junction Type 4
7.4.5 Presignals
75 Cyclist Waiting Area at Toucan Crossings
Priority Junctions

8.1

RaisedrableTreatment

NNNDN N [l = [

QW © N~N~N N OO WWWW W

10
11

12
13
14
15
16

17

18

19
20

8.2 Raised Table Treatment with adjacent Parking
8.3 OnRoal Cycld.ane

Roundabouts
Signal Controlledus Priority

BusStops

11.1 IslandBus Stop
11.2 Shared Bus StdpandingZone
11.3 LaybyBus Stop

Accessibity
Signage
TrafficSignals
Intelligent TransportSystemgITS)
Lighting
16.1 Lighting Alonghe CBC
16.2 Lightingat Stops
Utilities
17.1  Utility DiversionScenarios
17.2  Utility DiversionRequirements
17.3 Existingdnchartedinfrastructure
17.4 Future planning, Accessibilignd Maintenance
175 Required Areasf Diversions
17.5.1 BusStops
17.5.2 Congestedlunctions
17.5.3 Reduction inCarriagewayCover
17.5.4 Realignmenbf Carriageway
17.6  Utilities Summary
Drainage
181 StormWaterManagement
18.2 Sustainable Urban Draina@ystemgSuDS)
Pavement

Landscapéesign

20.1 Character
20.2 IntroducingNew Elements
20.3 Landscape and PubkRealm Design

Appendix A

20
21

21
22

23

23
24
25

26
26
27
27

28

28
28

29

29
29
29
30
31
31
31
31
31
31

32

32
32

33

34

34
34
35

36



Preliminary Design Guidance Booklet
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1. Background The project proposeto meet these objectives through the delivery of 3. RelevantStandardsandGuidance

230km of dedicated bus lanes and 200km of cycle tracks and lanes on
dZ Ju }(8Z pe}vv 8¢ %E}PE uu ]+ 8§} SE vsikie@nuadial edrMdors ik and out of the city centre. The CBC project wiliThe purpose of this design booklet is to complement existing
system, with the Core Bus Corridor (CBC) project aimipgoade aim to implement an optimunproject crosssection to include guidance documenteelating to the design of urban streetsys
230kms of ddicated bus lanes and 200km of cycle tracks and lanes on footpaths, cycle tracks and bus lanes on both sides of the road facilities, cycle facilities and public realm. A redhaustive list of
sixteen of the busiest bus corridors in and out of the city centre. This  throughout the CBC network where feasible (see Figure 1). In some these guideliness outlined below:
project is fundamental to addressing the congestion issues in the Dublininstances, this will necessitate a Compulsory Purchase Order (CPO)

. . . T The Design Manual for Urban Roads &t@ets(DMURS);
region with the population due tgrow by 25% by 204®ringing it to process to include portianof private land to achieve th@oject { g A )
almost 1.55m. objectives. { The National Cycle Manu@CM);
The purpose of this design booklet is to provide guidance for the variousThis desigmookletwill focus on the engineering geometry and CBC { TIl Publicatios;
design teams involved in the CBC Project, to ensure a consistent designoperation. It is acknowledged, however, that the design evolution will heTrafficSi ,
approach across the project. To this end, a number of wajss have result in the rationalisation of junction and link layouts, pFeting { TheTrafiicSigns Manua{TSM);
been heldbetween the various CBC project Engineering Designers (EDsppportunities toincrease the public realm footprint and improve the { Guidance on the use dhactilePaving;
to enable agreement on standard design approaches and details. placemaking offering of the CBC network.
{ Building for Everyone: A Universal Design Approauth,
2. CB®@esignGuidelineDbjectives It is also recognised that the CBC project is being planned and designed ) ) )
o ' within the context of an existing city, with known constraintsisTh { Greater Dublin Strategic Drainage St@DSDS).

The main objectives of the CBC project are to: document provides gdance, howevera more flexible approach tothe s js a design booklet to assist the design of typical corridor scenarios
{ Facilitate a modal shift fromprivate vehicle use toublictransport design of CBCs, utilising engineering judgement, may be necessary in - and Jayouts. Whilst all corridors will hairedividualchallenges, this

use anccycling; some locations due to these constraints. document does not purport to address all scenarios. Any cairgs in
{ Improvepublic transport accessibility across tiy; In the approach to cycle infrastructure design, the BusConnects project cross section will require a cabg-case approach to design.

not only aims to cater forexisting cyclists, but more particularly for

{ Deliver a more attractive, reliable and conveniénissystemfor younger and oldercyclists mobility impaired cyclistsand new cyclists

Dublin;and as well aghose who currently do not cycle but would be prepared,to

{ Deliver safe, segregated cycling facilities aleaghcorridor. subject to improved safety and greater cyclefiastructure provsion.

Figure 1:.0Optimum CBC Cro&ection
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4  ProjectTerminology
45 Quiet Street Treatment
The following terminology was agreed to form a standard glossary of

phrases and titles for the CB@ject. Where CBC roadway widths cannot facilitate cyclists withoutfgigni

impact on bugpriority, alternative cycle routes are explored for short
41  Signal ControlledusPriority distances away from the CBC bus route. Such offline options may inclug
Signal Contréd BusPriority uses traffic signate enable buses to get directing cy_clists along streets with minimal general traffic other than cajs
priority ahead of othetraffic on single lane road sections, but ibisly users who live on the streeThey are called Qet Streets due to the low
effective for short distances. This typicaiiyses wherehe bus lane amount of general traffic and are (_jeemed suitable for cyclists sharing tl
cannot continue dugo obstructions on the roadway. An exampteght roadway with the general traff!c without the need to con'struct
be where a road has pingoints whereit narrows due to existing segregated cycle tracks or painted cycle lanes. The Quiet Street
buildingsor structuresthat cannot be demolished to widen the rosal Treatment would involve apropriate advisory signage for both the
make space for a bus lane. It worksdughthe use of traffic signal general road users and cyclists.

controls (typically ajunctions) where the bus lane and general traffic
lane must merge ahead and share the ragdce for a short distance
until the bus laneecommences downstream. The general traffid be
stopped atthe signal toallow the buspass through the narrow section
first andwhen the bus has passed the general trafiitt then be allowed
through the lights

Figure 3Bus Gate

42 BusGate

A Bus Gate is a sigiosted short length o$tand-alone bus lane. This
short length of roads restrictedexclusively to buses, taxis anyclists
plus emergency vehicles. It facilitatess priority by removing general
through trafficalong the overall road where the bus gatdasated.
General traffic will be directed ksignage to divert awatp other roals
beforethey arrive at the Bus Gate.

43 CycleLane

A cycle lane is a lane on the carriageway that is reserved either
exclusively or primarily for cycling and is separated from general traffic
or bus lanes byoad markings

44 CycleTrack

A cycle track is eeparate section of the road dedicated for cycling only.
This space will generally be isolated from other vehicular traffic by a
physical kerb.

Figure 2:Signal Controlle@usPriority Figure 5Cycle Track

PreliminaryDesigrGuidanceBookletfor BusConnectSoreBusCorridors Version VMay 2021 -
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5 Cross Sections anGeometry

The following sections identify the agreed optimum lane widths for the
CBC cross section.

Trafficlane widths will follow theguidance outlined in DMURS, with the
preferred width of traffic lanes 08BCseing:

{ 3.0min areas with a posted speed limit60 km/h;and
{ 3.25min areas with a posted speed limit >16@/h.

Traffic lane widths of 2.75m are permissible but detirable and
should only be permitted on straight road sections with very low
HGV percentage and where all desirable minimum widths for
footpaths, cycle tracks, parking, bus lanes are not achievable
without impacingon third-party lands.

Bus lanes should nde less thar8min width. Existing and
proposed drainage infrastructurghould be located outside of the
bus lanes to avoid damadem the wheel tracks of buse3he
provision of sideentry drainagesystems is preferablalong the
edge of 3m wide bus lanes

Some areas require particular attention in determining the appropriate
lane width, namely:

{ Turning PocketsDMURS does not camtly define the
appropriate widths for turning lanes pinctions,
whether they can be naower or not, and if spwhat an appropriate
minimum width is. These are to be assessed on a-bgsmse basis,
led by appropriate swept path requirements.

{ Cornersand Bends Alllanesgenerallyneedto belocally widened on
bends, and this should be dgsed based on swept path

requirements. It is accepted that urban streets and junctions cannot

be designed explicitly for larger vehicles and that some larger

vehicles willneed to encroach on the adjacent lane to make turns at

some junctions.

{ Larger VehiclesDMURS identifies the desirable width for lanes on
streets frequently usedby larger vehiclege.gHGVsgas 3.25m to
3.5m. Swept paths of larger vehicles sasbuses andHGVsnay
require larger lane widths at local bends on links.

PreliminaryDesigrGuidanceéBookletfor BusConnectSoreBusCorridors

Figure6: Extractfrom revisedDMUR3llustratingpermitted lanewidths

521 Cyclists

The National Cycle Manual and the Traffic Signs Manual note that the
desirable minimunvertical clearance to be provided to cycle tracks
should be2.5m.

522 Vehicles
Bus headroom astructures should be provided in line with Table 5.1 of
DN-GEQ®03036 as replicated below.

5.30 5.03
5.70 541
N/A 541

Tablel: Replication offable5.1from DNGEQG03036(StandardHeadroom at Structures)

Version VMay 2021
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5 Cross Sections ar@@eometry
53 CycleTrackwidth

Thedesirable minimum width for a singlirection, withflow, raisedadjacent cycle track is
2.0m.This arrangement allows for twabreast cyclingBased on the National Cycle Manual
(NCM) Width Calculator (see Figuretf)s allows for overtaking wiih the cycle track. The
minimum width is1.5m, which based on the NCM Width Calculator, allows for single file
cycling. Localised narrowing of the cycle track below 1.5m may be necessary over very short
distances to cater for local constraints (e.g. mattrees).

It may be the case that some CBC routes consist of long sections of proposed cycle tracks that
need to fit in and around existing constraints such as trees, or other physical constraints which
may reduce the effective width of the cycle track beld.0m Reducing the width of the cycle

track locally will have implications on the Level of Service achievable and will restrict the track
to a single file regime. Long stretches of cycle track of less than 2.0m in width are

to be avoidedif possible Where suchcircumstancesre unavoidable designers should consider
the provision of additional complementary cycle facilitiesaoralternativeroute.

Diversions of proposed cycle facilities on to quieter parallel routes, to avoid localised narrowing
of cycle tracks on the main CBC route, is to be considered in the context of the CBC route being
listed as a primary cycle route as per the Greater Dublin Area Cycle Network Plan. These
diversions, however, may also be considered where appropriate cycléiésaiiannot be

provided along the CBC route without significant imp&tsuch cases, turning movements and
diversions for bicycles onto and off of the diversion route should have minimal delay for cyclists.

The desirable minimum width fortavo-way cycletrack is3.25m In addition to this, aesirable
minimumbuffer of 0.5m, with an absolute minimum dd.3m, should be provided between the
two-way cycle track and thearriagewayUsing the NCM widtbalculator reduction of these
desirable minimunwidths canbe considered on a cad®-case basis, with due cognisance of
the volume of cyclists anticipated to use the route as well as the level of service reqtled.
preferred arrangement for a twavay cycle track is for cyclists @ C o }v §X daz[§ ]
contrary to the current guidancerpvided in the National Cycle Manuwlhich recommends
that the with-flow cyclist be placed closest to traffic to reduce relative speeds (i@cle on
the right[regime). Notwithstanding this, &ycle on the leffregimeis considered best practice
in terms of legibility and has beesuccessfullymplementedon a number of projects in Ireland
to date(e.g. Grand Canal Cyclew&oyal Canal Cyclewayd S2S at Qharf). In certain
circumstances, it may be preferableswitch §} Z @voSZ &E]P Z app@Eadhihg oat
interchanges, and/or junctions to accommodate transitions from a-tay cyahgregime to a
single directiorcyclingregime.

Figure7: Extractfrom the NationalCycleManualillustratingthe Width Calculator

Version VMay 2021 n
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A B C
A Inside Edge B Cycling Regime C Outside Edge D Additional Features
Kerb 0.25m Single File 0.75m 30kph, 3.0m wide lane 0.50m Uphill 0.25m
-
i ﬂ Sharp bends 0.25m
(=
Channal Gully 0.25m Single File + Overtaking, 1.25m 50kph, 3.0m wide lang 0.75m Cyclist stacking, 0.50m
Partially using next lane Stopping and starting
. b
_ =
Wall. Fence or Crash 0.65m Basic Two-Way 1.75m Raised kerb, dropped 0.50m Around primary schools, 0.25m
Barriar Kerb or physical barrier Interchanges, or for
I . larger tourist bikes
Poles or Bollards 0.50m Single File + Overtaking, 2.00m Kerb to vegetation etc. 0.25m Taxi ranks, loading, line 1.00m
Partially using next lana (ie. cycloway) of parked cars {min 0.8m)
- ®
ﬂ
L e
2 Abreast + overtaking 2.50m Turning pocket cyclists 0.50m
{tracks and cycleways)
- . -
:ﬂj

Example:

To determine required cycle width, select the appropriate Inside Edge, Cycling Regime, Outside Edge and any Additional Features

Kerb

0.25m | sSingle File + Overtaking,

Partially using next lane
-

L1}

1.25m

Raised kerb, dropped
Kerb or physical barrier

!

0.50m

Required width

0.25m
+1.25m
+0.50m

=2.00m
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5 Cross Sections ari@eometry 5.5  CycleTrackMaterial

As illustrated in Figure 8, the use of machine laid asphalt for the cycle
track has proven to be an effective way of providing a high level of
service with a safe, smooth and contirusosurface. Thisfiowever,
offersvery little contrast to the adjacent carriageway, and depends on
the type of edge kerb and the presence of road markings to offer a
visual differentiation between the carriageway and the cycle track.
Consideration should bgiven to including an additionablour contrast
to the cycle track in the form a@fn alternative coloured asphalt (e.g.
red, buff, etc) or adding coloured chips to the asphalt surface during
installation (e.g. red chip). Designers should refer to Se&i6rof the
NCM for further guidace on appropriate cycle track materials.

54 CycleFacility Segregation(Horizontaland Vertical)

One of the core objectives of the CBC project is to provide segregated
cycling facilities along the routes. Physical segregation ensures that
cyclists are protected from motorised traffic as well asjpendent of
vehicular congestion, thus impving cyclist safety and reliability

of journey times for cyclists. Physical segregation can be provided in
the form of vertical segregatioite.g.raised kerby horizontal
segregation(e.g.parking/verge proteted cycle trackg or both.

d Z pré&ferredcrosssectiontemplate] A 0}% (}E §Z %
consists oprotectedcycle tracks, providing vertical segregation from the
carriageway to the cycle track and vertical segregation from the cycle
track to thefootway.

At junctionsthe chosencycle trackmaterialshould becontinued(as a
surface course layethrough the junction for consistencylternatively,
colouredepoxy resin (calapplied antiskid layer)s arobustalternative
measurein terms of longevity and maintenance for making cycle lanes
more conspicuoust junctiors.

In addition, a full height 120mmpstand kerb between the carriageway
and the cycle track should be providét?Ommkerb height on the bus
lane side and 60mminimumkerb height on the cycle track side). This
will provide increased protection dfie cycle trackrom errant vehicles

on thetraffic side. 45degree chamfer kerbs should be provided betweer
the cycle track and the road to deflect an errant bicycle wheel.

FOOTPATH ! BUS LANE

In a retrofit situation where the plan layout places the cycle track withirf;
reallocated space from the existing road carriagg, it may be desirable
for the cycle track to sit on the existing road surfésee Figure 9)nthis
case the upstand segregation kerb may be 120mm higtboth the bus
lane side andhe cycle track side.

Sutable adjustments will be required for thdrainage system such as
provision of sidesntry gullies along the bus lane kerb, or gaps in those §
kerbs for drainage to reach gullies at the rear of the cycle tracks where
applicable (Se€igure9). Crosdalls an the cycle tracks may be to the left
or to the right as may best fit when retfitting along an existing street
with reference to the constraints of the existing footpath levels.

A 60mm high minimum vertical kerb is required on the footpath side of
the gycle track to ensure that the kerb is profedetectable by visually
impaired pedestrians using the footpath.

Cyclist segregation at junctions is discussed further in Sections 7 and &
this document.

Figure8: PreferredCBCyclefacility segregation(exampleshowsa two-way cycletrack) Figure9: Retrofit kerb solution (example shown is Benildus Awe)

PreliminaryDesigrGuidanceBookletfor BusConnectSoreBusCorridors Version VMay 2021 n
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5 Cross Sections artBeometry

Where possible, DMURS recommends that designers provide pedestrian crossings that allow
pedestrians to cross the street in a single, direct movement. To facilitate road users who cannot
cross in a reasonable time, the desirable maximum crossing lengtlowtifiroviding a refuge

island is19m. This is applicable at staradlone pedestrian crossings as well as at junctitineay

be necessary to provide crossing lengths greater than 19nflage settings where large

pedestrian volumes are expected and whepace for central medians cannot be provided.

Standalone pedestrian crossings in rtbck locations betweejunctions should be shorter

where possible with fewer turning lanes provideghich should avoid the need for a refuge island
in the middle of tle crossing. At major junctions in suburban areas it is likely that staged crossing
will be necessary, and pedestrian delay can be minimisdtidgrovision of overlapping stages so
that the crossing can be completed as quickly as possible.

A
2000 min

Wherepossible, pedestrian crossings should be provided on all arms of a junction, to provide
maximum connectivity and pedestrian permeability. In exceptional circumstances, there may be
justification fornot providing a crossing on all arms, e.g. junction pigédr optimum operation,
desire line provision, etc.

W ¢SE] Vv E}ee]vPe ¢Z}puo P v E 00C }% E § =« ~d}p v_ &}
unless there is a separatgdist crossing in parallel.

C o]y K

2000mm minimum to allow two wheelchairs to pass each other
Width reduced to 1200mm minimum for not more than 2m in length around
existing obstructions

C. Gradient should either be level along its length or should be gently sloping
or incorporate ramp or ramps in accordance with building standards
Crossfall gradient not more than 1:50

Drainage gratings offset from access route where possible

il

Where a refuge island is pried, straight crossings are desirable and the refuge island should be
4m wide or more. At a staggered crossing, islands of less than 4m in width may be provided, ant
these should have a minimum eéffiéve width of 2m between obstacles such as signal poles.

mo

Where space allows, crossing lengths can be minimised by accommodating a suitable landing a
for pedestrians between the road carriageway and cycle track, with the cycle track crossing
controlledby minizebra markings. This reducpddestrian crossing distance will have the added
benefit of improving overall junction performance due to reduced intergreen times.

Note: All dimensions in millimetres

FigurelQ: Extract from DMURS
indicating appropriate footpath
widths

Tactile paving is to be designed in accordance with the Guidance on the use of Heagtitp
Surfaces, by the Department Bhvironment, Transport and the Regions (DETR UK).

Figurell: Figure 1.6 from Building for Everyone: A Univergsi@h ApproachBooklet 1, indicating
absolute minimum footpath widths allowable over a short section

2.0mis the desirable minimum width for a pedestrian footpath. This width should be increased in
areas catering for significant pedestrian volumesvehspace permits. DMURS defines the
absolute minimum footway width for road sections A8m based on the width required for two
wheelchairs to passachother (see Figuré0).

At specific pinch points, Building for Everyone: A Universal DAsigroach, defines acceptable
minimum Potpath widths as beind.2mwide over a 2m lengttof path (see Figurél).

PreliminaryDesigrGuidanceéBookletfor BusConnectSoreBusCorridors Version VMay 2021
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6  Parking/ Loading Baywidths
6.1 ParallelParking

The desirable minimum width of parallel parking spaces is to be
2.1m. Wherewheelchairaccessild parking bays are proposed, these
should be a minimum d@.6min width and7m n length with the
appropriate dropped kerb and tactile paving in accordance with the
requirements of the Building Regulations TGD RartWhere parallel
parking spaceare provded alongside a cycle track buffer must be
provided to allow spacér opening car doors. This buffer should be a
minimum of0.75min width. (The buffer strip may encroach into the
cycle track with localised narrowing where space is confineéfesti

to a minimum 1.5m clear width).

Designers should refer to the Traffic Signs Manual in specifying the

marking of parallel parking bays. Three options for parallel parking bay With parking protected cycle tracks, the chargikigskshould be located
designation are specified in the TSM (RRM 011, RRM 012 and RRM 018Yithin the buffer, to avoid the need for charging cables to extend across

and deggners slould designate parking bays in line with the
requirements of the applicable local authority.

Designers should considgre potential impact orvisibility splays when
considering the location of proposequhrkingor loadingspaces, in
particular when parkig spacesire locatedn proximity to side road
junctionsor accessedesigners should refer to DMURS for further
details of the required visibility splays at junctions.

PreliminaryDesigrGuidanceéBookletfor BusConnectSoreBusCorridors

6.2  Parking Protected Cycleacks 6.3 LoadingBays

Where parking is provided along the CBC, thegarefl location for Dimensions fofoadingbaysshould be the same as for parking bays with a
raised adjacent cycle tracks is between the pedestrian footpath and any similarbuffer zonelt is important that the proposed infrastructure
proposed parking spaces to provide additional protection for cyclists } ev[8 JvZ] 18§ o} JvP C §]A]l8] U §Z & (}&E
(see Figurd?2). As outlined in Sectiof.1above,a buffer of a minimum maximum height of 60mm should be usetiiah will facilitate trollies,
width of 0.75mshouldbe provided between parkinigaysandthe cycle pallet trucks, etc. Figure E3shows goroposed coss section detail for
track. The cycle track should be deflected behind the patxaygat an loading bay kerbs.

angle of3:1 as indicated in Figutk2.

In locations with short, isolated pockebf parallel parking including

isolated disabled park@nspacesit may be better for the cycle route FOOTPATH

TYPICAL CYCLE

alignment if the parking spaces were located on the footpath side so as TRACK BUILD UP LOADING BAY
to avoid too many horizontal deflections for cyclists. 750mm

_BUFFER _ £
Where electric vehicleharging points are to be provided in combination ZONE 13

the cycle track
>
Figurel3a: Proposed Loading Bay Cross Section with Chamfered Kerbs

3
h In confined locations it may be appropriate to provide a garte loading
bay to operate at offpeak periods (such as 10am to 12pm) @nday be

& % = % ‘ necessary for the loading bay to partly straddle the footpath and cycle
L . - _ _ _ _ - = tracks so long as a clear passagaeravided on both sides. Figure 13b
—_ —_— ' shows a proposed cross section detail for a loading bay in a confined
=3 =3 ‘ location.
MINIMUM
‘ FOOTPATH MINIMUM
) WIDTH TIME-PLATED CYCLE
CROSS SECTION A-A REQUIRED LOADING BAY TRACK WIDTH
1,200mm 2,100mm 1,250m

TYPICAL CYCLE
TRACK BU|LD UP BUS LANE

FOOTPATH

£
N e S
A o1
" 2‘ 8 =
: U
1 - [ &
60mm 60mm — = 120mm ; ) ' o
overe  PuFFeR Figure13b:LoadngBayin confined location that straddles both cycle track and footpath
=— FOOTPATH TRACK PARKING BUS LANE TRAFFIC LANE
1.8m min 75m min 2.1m min

Figure 12Parking protected cycle track

Version VMay 2021 -
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6 Parking/ Loading Bay Widths

which n urbancentres which have relocated the cycle facilities to parallel or
off-road routes Templeogug consideration can be given to the
treatment and magrial palette used at loading bays, with the possibility
of providing for enhanced public realm, with the Idag bay acting as

an effective footpath outside its hours of operation. Figuptovides

an example of such treatment in Camden High Streetdbon

Figure 4 shows an image of a loading bay on Main Street, Bray,
is time-plated and which straddles both the footpath and the
carriageway dung the hours of operation, and avoids blocking both
the footpath and carriageway.

[\ )/

Figurel4: Loadingoaytreatmentdetailat Main Street, Bray Figurel5: Loadingbaytreatmentdetailat CamderHighStreet,London

PreliminaryDesigrGuidanceBookletfor BusConnectSoreBusCorridors Version VMay 2021 n
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cyclistsmaking a hookurn. Cycle signals will control the second stage of movement oktlegslists.

7 S'Qnallsedlunmons { Cyclist and Pedestrian crossings should be kept as close as possible to the mainline desire lireg, howe

cyclist and pedestrian crossings should be separate, with betwedm 8pace between them. This is to
ensure that motorists infer a cleaifferentiation between the cycle lane crossing through the junction
and the pedestrian crossing across the samme.a

The purpose ofraffic signals is to regulate movements safely with allocation of priority in line with transportation
policy. On the Core Bus Corridors, that policy is to ensure appropriate capacity and reliability for the bus services

so as to maxnise the overall thraghput of people in an efficient manner. The junctions will provide safe and
convenient crossing facilities for pedestrians with as little delay as possible. Particular provisions are required for

A

the protection of cyclists from turnintraffic, as well asnsuring suitable capacity for a rapidly increasing demand U W 1. Cyclists ramped down to road level

H &\ 2. Buffer to Cycle Track
by this mode. & I ] 3. Advance Cyclist Stop Line

. . . . . ' . ) . . 4. Kerb Build-Out Protecti
The design of signalised junctioms series of junctionss part of the Core Bus Corridor Projed be t J | " ] 5. S::baclliICyclliJstt (;?«:Z(S::Ir?gn
approached on a cadey-case basis. The followinggsents & approach tothe design of signalised junctions | | 6. Stop line for right-tuning cyclists
. . . . . . . . . . . . 7. Bus Lane Stop Line set back at
whichoutlines a hierarchy of junction layout options, as well as discussing operational issues such as staging, to 900mm min junction to maximise visibility
be considered by designers. ™ G{ @\ (3
7.1  Protected Junctiorfor Cyclists B W W N —
= 1 ] —
Due to the inherentlycomplex nature of mied mode movements at junctions, the provision for cyclists at g E E E E : s g
junctions is a critical factor in managing conflict and providing safe junctions for all roadThsef®imary |- — — — — = = d ] ] : _
conflict for cyclists is with lefturning traffic. On thebasis of internationebest practicethe preferred layout for < = i " L — — — — — — ]
signalised junctions within the CB@jectis the " ¥btected junction, which provides physical kerb buibdits to =z -~ : E i 5 ;g
protect cyclists through th@unction. This is a new innovation in additioa the range of junction options in the — __: \ 'XW it - —
National Cycle Manualt is most applicable at larger junctions where there are numerous traffic lanes and I - i N —
extended crossing widths. — Am )
900mm|min e

The key design features ardnsiderations relating to this junction type are lidteelow:

{
{

The traffic signal arrangement removes any uncontrolled conflict between pedestrians and cyclists.

Kerbed corner islands should be provideddrce turningvehicles into a wide turn and remevhe risk of

vehicles cutting into the cycle route #ite junctioncorner which has been the cause of serious accidents in
various placesTheseraisedislands create a protected ring for cyclists navigating the junction, improving safety
for right turning cyclistsThis is the most significant new safetytfee that is being introduced as part of the
BusConnects programme.

{ Cycldracksthat areprotectedbehindparkingor loadingbays,shouldreturn to run along the edge of
carriageway approaching a junctigremovalof localised parking / loading immediagalipstream of a
junction will be necessary to achieve sufficieisibility).

{ The cycle trackhould be ramped down to carriagewkeyelon approach tote junction and proceetb a
forward stop line aheadof the vehicularstopline, placingthem within view of traffic waiting at the junction.
The desirable maximum gradient of this ramp should be h2ide with the National Cycle Manud@raised
kerb buffer should be provided between the bus lane and the cycle lane on approach junitteon.

{ Considelocating bus lane stop lirém behind general traffic lane stop line emsuremaximum
visibility of cycle track from general traffic lane {nstance where bus is stopped at red light in bus
lane).

{ A secondary stop linend stacking room behind the kettuild-outs should be provided for rigkturning
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7  Signalisedunctions

{ Thearrangement illustrated in Figurk6 requires that cyclists and 7.2
pedestrians deviate slightly from thdrect linesthrough the . .
junction butit improvesthe angle of conflict between straight It is acknowledge that due to the con§tralned_ nature _of many of the
ahead cyclists and leftirning vehiclesat the point where their CBC routes, thatZ % & ( WEEE} S nctipn configuration may
% §Z+ E}eeU v &Z]e ¢Z}puo E u §Z ~ o]v nqtggg?lglplenc?nt%)lz }n@ll !ocatlons. Where spatlgl constraints do not
drivers using their wing mirror to check for a cycligis visibility allow for the preferred junction arrangement to be implemened
improvesfurther if the leftturning vehicleturns from the general designers should consider a junction arrangement whereby cyclists ar
traffic line outside the butane,in which case the deflection of the brought through the junction omoad without physical kerb/island
cycle lane can be minimiseBesigners should consider the cycle protection, with boxturns provided for right turning cyclists.
trackdeflection requirements for each approach on ae#dy case
basis.

On-Road Cycle Lane Junction

The key design features and considerations relatinthis junction type
are listed below:

Cyclists ramped down to road level
Advance Cyclist Stop Line

Cycle Lane through junction

Box Turn for right-turning cyclists
Bus Lane to the Stop Line

{ Further delineation of the areas should be considered, including
0 %Z vS[e* (}}S5% E]vS tratkd pnéP studs toQelineate
pedestrian crossing#s a principlecycle facilities should be
coloured through junctions. Bus laneseanot tobe coloured.

RN

carriagewayeveland proceedto a I
forward stop line ahead of the !

l

{ The cycle track immped dwn to l
|

vehicular stop line, placingyclists |

{ All of the cycle crossings will be signalised and the sjgreing
for each junction will be designed on a cdsecase basis. For low
volumes of left turning traffic, consideration can be given to
allowing cyclists to proceed stight ahead on the same signal
phase as straight ahead and left turning traffichjgct to an early
start signal being provided for cyclists, plus a flashing amber left
turn signal for traffic and additional warning signage for traffic.
Where it is unsa to allow straight ahead cyclist movement on the
same signal phase as kfirningtraffic, the design of the signal
phasing will separate these movements into different signal
phases.

No two junctions are the same. Even junctions with similar geometry
and layout will cater for different traffic volumes and varying turning
demands. As such, the BusConnects junction designs have been
developed to allow for as much flexibility as possibith respect to
traffic phasing and staging. Sectidért of this docunent provides
further details on different design options for protected junction
design. In addition to thidppendix A of this document includes a
suite ofreferencedrawings of protead signalised junctions,
developed across the various CBCs. Theseitaywe intended to be
used as a reference for designers, when applying the printzple
design approach described hengthin.

PreliminaryDesigrGuidanceéBookletfor BusConnectSoreBusCorridors

within view of traffic waitingatthe
junction.

{ Boxturns should beprovided for

right-turning cyclists.

{ This arrangement requires slightly
less land take than the protected

junction alternative to construcand
should only be considered in
particularly constrained locations.
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7 Signalisedunctions

7.3.1 Staging and Phasing

The optimum staging for each junati will be determinedy the
required junction operational parameters and local site conditions.

Notwithstanding this, one of thikeyconsiderations in the design of
signalised junctins is the conflict between lefurning traffic and
buses, cyclists angedestrians continuing along the main QBGte.

For junctions to operate safely and effectively, it is critical that the
control of all movements is considered. All road users Gareltheir

own traffic signals at junctions (pedestrians, cyclists, bussgscles).

To achieve optimum operational effectiveness including the efficient
movement of cyclists, it is also possible for some movements to occur
safely at the same time. To astsivith these design decisions,
thresholds for turning movements have beased. Chapter 6 (Page
153) of the Dutch Design Guide Ontwerpwijzer Fietsverkeer
discourages partial conflicts between cyclists and vehicles if the
volume of turning vehicular traffiexceed450 PCUs per hour

Figure 18illustrates what scenarios are itable for allowing cyclists
to advance at the same time as turning vehicles and which warrant
phase separation of both movements.

g

g

19

© B

Flashing Amber Cycle
Priority Scenario

| B

© B

CYCLING THRESHOLD ASSESSMENT

Separate Phase Scenario

Turn Flow Thresholds (PCU/Hr)
0-100

101-150

>150

=

Figure B: Threshold for Controlling Cycd Vehicle Conflict

Additionally, where large volumes of lefirning vehicles are present,
the progression of the bus through the junctioancbe compromised
if the bus has to share the approach to the junction with those left
turners. This has beentiadto cause delay to the bus at volumes of
turning traffic in excess df0o0 PCUs per hour

As such, when the volume of lefirning vehicular taffic exceeds 100
PCUs per hour, designers shoatithtinue the bus lane to the stop
line, as pedunction Type {see Figure 24jo ensure bus priority at
the junction.Left turners in this scenario Wturn from the shared
general traffic lane, with Re-turning taxis/ca@ches required to merge
into the adjacent general traffic lane in advance of the junction. For

left-turning volumes less than the 100 PCUs per hour threshold >
designers should considell@wving left turning vehicles to enter the
bus lanein advance of the stop line, as per Junction T§{eee
Figure 26)
6.

The following presentguidancethat should be followed in the
design of junction staging and has be#svelopedbased on dypical
urban junction (in tight urban areas without a dediedtleft-turn
lane) and in the absence of traffic modellimformation.

1. The preferred arrangement will be for a wrapound pedestrian

signal stage at the start of the signal cycle for apprdpraiority.
No pedestrian crossings should be permitted ta with conflicting
turning traffic.

. Cyclists travelling straight through the junction across the side road

will run with straight ahead traffic m@aments, including buses in a
dedicated bus la. +Z}@ES ~ Eo0C & E5_ <5 P Alobk
cycliststo advance before general traffithe amount of time given

to cyclists by the early release depends on the junction dimensions
and signal operation. It should be a minimum of 3 seconds

. Cycliss travelling straight through the junction across the sidedrorn

the mainlinemay also be permitted to run with conflicting left
turning vehiclessubject to appropriate thresholds of turning traffic
as outlined in Figure8l In this scenariga flashing amber signal
shouldbe provided tdeft-turning trafficto warn of the interaction
with cyclists Cyclists should be given an early start in this scenario.

. Qycle movements crossing a side road can run simultaneously with

the bus stage in theasne directionso long as it is ngiermitted to

turn left from the bis lane in thiscenarioTaxis and other bus types
wishing to turn left will need to exit the bus lane and merge with
general traffic in advance of the stop line.somecasesa separée
left-turn lane may be provided with a red signal while other stitig
movements progress on a green sigesigners should specify
appropriate road markingand signagéo inform road users athe
requirementfor taxis and buses to merge with general traffic to turn
left. A sample of such road markings is shown in Eig@@where

taxisand busekoachesare advised t@xit the bus lane ancherge

with general traffic in advance @Bus priority traffic signks.

Merging traffic blocking the buses in the bus lane should be mitigated
against through careful desigA.noninal distance of 50rfrom the
junction stop linds suggestedor locating the merge point.

Buses travelling straight through the junctiondedicated bus lanes
and leftturning traffic fromadjacentshared straight/lefiturn lanes
should notusuallybe permitted to runtogether,i.e. when the bus
lane has green, the adjacent shared lane has red and vice.versa

Leftturning vehicles may be peiitted to run at the same time as
straightahead cyclists after the initial early start stage for the bus lane
when waiting cyclists will have cleared the junction, in cases where
left-turning traffic volumes are low and it is considered safe to do so.
In this scenario a flashing amber signal and additional warning signage
should be provided to the lefturning traffic to warn of the

interaction with cyclistsThis principle is applicable on all approaches
including from side roads atjlinctions, where a righturning cyclists
from the side road will cycle straight across the mainline initially
before joining the CBEycle track on the opposite side of the bt
execute the right turn.

Gyclg moygements,at junctions are to be controltgetycle signal
aspects where there is an advance stop line ahead of the traffic
signals, including for hoekirns at the far side afhe side street
crossing. Cycle phases skbuot run in conflicacrosspedestrian
crossings. (i.e. cyclists shonlut cross pedestrian crossings during the
pedestriarphase), except with the cycle signal flashing in appropriate
situations (as for examelon the Grand Canal Cycle Route in Dublin)

8. Additional cycle signals should also be provided for #ighting

cyclists, i.e. right turning cyclists whavetravelled straight through
the junction to the next corner, will require additional signals ois th
corner to control their right turning mrgression across the opposite
arm of the junction.

9. The provision of separate cycle signals should allow for the unimpeded

left-turn for cyclists at all junctions, once conflict with pedestrian
phases is avoideck.g. during all red wra@around stage

It should be noted that, in locations where space permits and where
large leftturning volumes will require the inclusion of dedicated left and
right-turn lanes (similar tdunction Type 2 iRigure25) or where the
sharing of bus lanes and leftirning traffic is required (similar tdunction
Type 3 irFigure26), these principles should still be considered.

PreliminaryDesigrGuidanceéBookletfor BusConnectSoreBusCorridors
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Signage to read:
‘NO LEFT TURN
FROM BUS LANE'

Figure19: Example of locatiospecific Road M&ings in advance of Bus Priority Traffic Signals

PreliminaryDesigrGuidanceBookletfor BusConnectSoreBusCorridors Version VMay 2021 -
12



Preliminary Design Guidance Booklet
for BusConnects Core Bus Corridors

7  Signalisedunctions

7.3.2 Application of the Staging and Phasing Principles

Figure20, Figure2laand Figure21b demonstrate the practical

application of the aforementioned staging and phasing andtilate a
potential sequencing of the traffic signals from one stage to the other. For
example, when the buand cyclephases are green (Figur0), the traffic

light cantrolling the general traffic lane is red. When the general traffic
phaseis green Figures21a and 21b), the bus phaswiill bered. Where

the volume of left turning traffic is <150 PCUs per hole cycle phase

for cyclists crossing the sidem remains green and a flashing amber-left
turning arrow is now controlling generatific that wish to turn left.

Where the volume of left turning traffic 150 PCUs per houthe cycle
phase for cyclists crossing the side arm will turn red and ergagrow

will be provided for lefturning traffic. This arrangement suits a relatively
short signal cycle time so that buses receive frequent green signals, even
if the duration is necessarily short.

Thephasing of the cycle signals in Figures 20, 21a and 21b all allow the
left-turning cyclist from the mainline to the side rotmmakean
unimpeded left turn during all stages.

Figure22 showsa fairly largescale junction wittan indicative traffic

signaé layout which includes the practical requirements for locating

cycle aspects around each corner of the junctibepending orthe

speace available, the requirements for higgvel traffic signaon

overhead gantries will be assessed oraaeby-case basis at each

junction. In this case the pedestrian crossing distances are quite long and
exceed the desirable maximum lengthl®mfor asingle stage crossing.
Consideration should be given to a staged crossing for pedestrians in such
a sitwation, if a minimum 4m wide central median can be provided.

Figure23 showsanindicative staging and phasing diagram. The staging
arrangements ar¢o be assessed on a cabg-case basis, e.g. Stades
and6 could be merged to allow both opposing sidadarmstravel

during the same stage but would netmisatisfy health and safety criteria
and be subject to junction operation assessment.

Sectionl4 of this Design Guidand&ookletoutlines more general
design guidelines for Traffic Signals.

PreliminaryDesigrGuidanceéBookletfor BusConnectSoreBusCorridors
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Figure 21aJdunction Staging for Straight Aheabeft-Turning
Traffic where lefturning volumes< 150 PCUs péour
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Figure20: JunctionStagindor BusStage
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Figure 21bJunction Staging for Straight AheadeftTurning
Traffic where lefturning volumes>150 PCUs per hour
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7  Signalised Junctions

TRAFFIC SIGNAL LEGEND

»e Pedestrian Push Button Unit
(PBU) and Straight Signal Pole

Three Aspect with Right Turn Arrows

Four Aspect with Straight Ahead Green
Arrow and Flashing Amber Left Turn Arrow

Three Aspect Bus Symbol With Regulatory
Straight Ahead Only Sign

3 Aspect Pedestrian Signal

3 Aspect Cycle Signal

Figure22: Indicative Traffic Signal and Phasing Layout
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Figure23: Indicative Junction Phasing and Stadbiggram
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7.4 Typical Protected Junction Types 7.4.2 Junction Type 2 7.4.3 Junction Type 3

ENHANCED PEDESTRIAN/CYCLIST
FACILITIES

7.4.1  Junction Type 1

EXISTING
BUS STOP 1274
LOCATION RETAINED

PROPOSED NEW
LANDSCAPED AREA
AS REQUIRED

BUS PRIORITY
SIGNAI

EXISTING MEDIAN
TO BE REALIGNED

EXISTING PARKING

VISED PARKING TO BE REMOVED

'_‘ RANGEMENT PROPOSED
~ RELOCATED

NO RIGHT
TURN SIGN

! BUS PRIORITY
‘ (RUS 012) SIGNAL

Figure &: BusConnects Junction Typexample

Figure B: BusConnects Junction &/ 3example

Ay
il . . . . . _

Junction Type 2 illustrates a signalised junction in awsbln context,
Figure 2: BusConnects Junction Typexample where there is room for additional lanes. The CBC mainline accommodadesiction Type 3 illustrates a signalised junction where the CBC mainline
. . . . . . i i @ecommodates ambound and an outbound bus lane. Unlike Junction
Junction Type 1 illustrates a signalised crossroads in an urban setting. TH |nbour!d an.d an outbpund bus ane. Both bus lanes are dedlcate(.j lary ; . . .
CBC mainline accommodates an inbound and an outbound bus lane. Bt to the junction stop line. At apprimately 30m back from the stop line, Types 1 and 2, the bus lanes are terminated just short of the juntion
: tl11ere is a yellow box to allow leftirners to cross the bus lane to enter a allow leftturners to turn lef from a short leftturn pocket in front of the

bus lanes are dedicated lanes up to the junction stop line. Due to space *, : . ; )
. . ¥ ) - . dedicated leftturn pocket, whee space permits. bus lane. Buses can continue straight ahead frompbiket where a
constraints, general straight aheaddafeft-turning traffic is restricted to receiving bus lane is proposed.

one lane. Junction Type 2 is chosen for the following reasons:
. . . ) . . . Junction Type 3 is chosen for the following reasons:
Junction Type 1 is choséor the following reasons: X Suburban setting where space is awile for a dedicated left P g
turning lane/pocket, X Volume of leftturning vehicles less than 100 PCUs Ipeur,

x Volume of leftturning vehicles greater than 100 PCUs per hour,
x Hi volumes of lefturning traffic which can be controlled separately ~ x Urban setting; No space available for a dedicatedtlafting

x Urban setting; No space available for a dedicatedtlafting with exiting traffic from siet roads. lane/pocket

lane/pocket.
. - . . isi inli i i this instance, minline buses and general traffic (including left turners)
In this insaince, mainline cyclists proceed with the bus phases. The bus | gns Instance, _Ieft turn_ers are held and malnllr_le cycl!sts proceed with the - . B
then gets ed, allowing the{gener:ﬁ traffic lane to proce:d If the volume O&S phases. Mainlingyclists can proceed also with straight ahead generafrom the mainline proceed together, but before they do, mainline cyclists
- o R traffic if left turners are held. If the volume of turning traffic is lessthan @& P]JA v VvSZEEO0JE *%o % &} A ] u(minon@mof3 }v o
turning vehicles is greater than 18 Us perdur, then the cyclists are 9 . A . : .
also held on red whilst the general traffic procé fgreen. For turning 150 PCUs pédrour, the mainline cyclists could still proceed when-left seconds}o minimise any conflict with left turners. Ve this early start is

S . ) i j complete, the mainline cyclists can still proceed, assuming turning volumes
volumes between 10050 PCUper hour, the mainline cylists can still trners from the lefitur pocket are given a flasty .amber arrow. P y P 9 g
proceed with general traffic and left turners from the mainline will be ~ ~lternatively, the left turners could go whilst the side road traffic are less than 150 PCUs per hour. itefhers from theleft-turn pocket are
proceeds, in which case, the mainline cyclists will be balced. given a flashing amber arrow.

controlled by a flashing amber arrow.

As with Junction Type 1, cyclists from the side roads can proceed with To avoid any indiscriminate use of the bus langueue to turn left, the bus

;:ry;;:lslstz J;(I)rr]n tt:ée Iz&errr]c;erlg?rg?nntE;og;eedav?rgzt\e,mletr;fzi;rltl)erg g;e asame g(_eneral traffic from the samerans, and the lefturners f_rom the side arms Iape shall bve phyosically protected on the avlpproach to Jgnction TyPe 3 which
flashing amber arrow and cyclists should receive an early start. As with tWJJ' - controlled_ by a ﬂa.Sh.'ng amber arrow an_d cyclists should receive aill ensureSZ % E(}EU v ; sz Qorppromlsed ]Jj(\lr[es Ieft
mainline, there may be circumstances where turning traffic from the sideearly start. '.A‘S with thma}lnlme, there may be circumstances Wh"ere turners. The form that such protecthn tal_<es will need to consider private
arms exceeds 150 PCUs per hour, in which case the cyclist phase from fHénmg trafflc.from the side arms .exceeds 150 PCUSs per hour,ichwh  acesses along the approach to the junction and CC-)UId be supplemented by
sitle arm carbe separated from the tuming traffic phase. case the cyclist phase from the side arm can be separated from the turnpiger enforcement options. The length of the ktéirning pocket in front of

traffic phase. the buslane shall be minimised tapprox.15-20m in length, capable of
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accommodaingthree cars or one HGV. Junction Type 4 is chosen for the following reasons: 1. External orbital cycle track

2. Controlled zebra crossing
3. Central Pedestrian Island
within signal controlled zone
Juncti| 4. Cyclist Stop Line
~BUSPR 5 |eft-turning cyclist bypass

PEDES'
EXISTING PEDESTRIAN
\ ENTRANCE TO CLAREHALL

SHOPPING CENTRE RETAINED

As with Junction Type 1 and 2, cyclists from the side roads can proceed  x Volume of leftturning vehicles less than 100 PCUs per hour,
with general traffic from the same arms, and the left turners from the side
arms will be controlled by a flashing amber arrow and cyclists should
receive an edy start. As with the mainline, there may be circumstances
where turning traffic from the side arms exceeds 150 PCUs per hour, in x Highincidence of HGV movements (e.g. at entrance to Industrial
which case the cyclist phase from the sidmaan be separated from the Estate)

turning traffic phase.

X Suburban ®tting; No space available for a dedicatediftning
lane/pocket

) X Low pedestrian volumes
7.4.4 Junction Type 4

. . . . . ) .. Inthis instance, mainline buses and left turners from the mainline procee
Junction Typé illustrates a signalised junction where the CBC mainline y,qether. Dependig on the prevailing site conditions, mainline cyclists ca
accommodates an inbound and an outbound bus lane but which also o ceedwith left-turners from the mainline (who are controlled with a

positions the pedestrian crossings on the insidi¢he cycle lanes across (0 +Z]vP u E EE}A+ }JE C 0]+&+ v Z o e
the arms of the junction. Pedestrian crossing distancesw@inimised as a 00 % <3E] VvV ZAE % Ejghiculartiafit ishada@d
result, similar to the CYCLOPS junction in Manchester. Unlike the CYCLtﬂé%lreen man is activated across aE us }( §Z ipv ¥]}vX dZ
junction concept, signalised pedestrian crossings are proposed across thgg g & [ +& P« (JE C 0]+&+ Aloo Z A &)} Jve]
cycle tacks to allow the pedestrian to cross from the footpath to the
pedestrian crossinanding areas, thus avoiding any uncontrolled
pedestriancyclist conflict.

proposed signalised pedestrian crossings across the cycle tracks, which -
have the potential to halt the progression of cyclists if demanivated.

. . . . L . To avoid any indiscriminate use of the bus lane to queue to turn left, the e e
The key design features and considerations relating to this junction typey, s |ane shall be physically protected on the approach to Junction Type
are listed below: which will ensurghat the performav. }( $3Z pe o v Jev[§ }”

—J —a

{ An obital cycle track is provided, with controlled crossing points to by the left turners. The forrthat such protection takes will need to Figure27: BusConnects Junctiofyped
allow pedestrias to cross téargeislands within a central sigral consider private accesses along the approach to the junction and could be _
controlledarea. supplemented by other enforcement options (currently being examined). 7-4.5 Pre-Signals

Thelength of the leftturning pocket in front of the bus lane shall be
minimised to approx 120m in length, capable of accommodwajthree
cars or one HGV.

In some circumstances, Bus Prioftignals (or Pr8ignals) can be utilised
on the approaches to junctions to give priority to buses and/or to gate
general traffic at traffic signals. This may be necessary if there is a large

As with Junction Type 1, 2 and 3, cyclists from the side roads can proce¥@lume ofleft-tuning traffic that needs to turn left from a detfited lane in

{ Leftturning cyclists can effectively bypass fection, while giving
wayto pedestrians crossing aselas cyclists already on the orbital
cycletrack.

{ Signal controlled pedestrianassing distances are reduced when
compared to traditional junction layouts, due to the fact that
pedestrians cross the cycle track in a sepasigmalised movement.
Pedesrian crossingsre also close to the pedestrian desire line.

arms will be contred by a flashing amber arrow and cyclists should ~ turn and maintain bus priority through the junction. This may also be
receive an early start. As with the mainline, there may be circumstancesnecessary if the bus lane continugtsaight ahead but there is also a right

Howeverthe number of crossings for pedestrians is increased as ~ WWhere turning traffic from the side arms exceeds 150 PCUs per, fio turn demand f@ some bus services. In this instance, the-pignals can be
pedestrians must cross the cycle traokaccesshe centralsignat which case the cyclist phase from the side arm can be segafetm the  Utilised to ensure t_hat the bus gets priority to relocate from the nearside
controlledarea. turning traffic phase. bus lane to an offside rightirn lane.

{ This junction arrangement typically requiragarger footprint to The proposed use dlinction Type 4 will require prior approval from the
construct than the protected junction discussed hieradue to the large NTA.

pedestrianislands.

Similar to Junction Type 3, the bus lanes are terminated just short of the

junction to allow left turners to turn left from a short leftirn pocket in

front of the bus lane. Buses can continue straight ahead fitempocket

where a receiving bUS Jane IS PrOROS O,
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7.5 Cyclist Waiting Area atToucan Crossings

Access tdoucancrossings will be necessary in certain circumstances from
the main cycle track, for example where protected junctions cannot be
provided (due to spatial constraints) or at ritbck Toucan crossingdn

these situationsthe detail shown in Figurg8is thepreferred approach,
providing a wiing area for cyclists waiting to use tfieucan crossing

which is out of the way of straigfthead cyclists/Vhere minimum

(}}8% §Z Al $Z+ }v]S3eparatpAvagrea to be provided, the
detail shown in Fige 29 should be provided.

Shared Area
Ladder Tactile Paving
1:20 Gradient Ramp

Dropped Kerb

—‘

_

Figure B: PreferredCydist Waiting Area Detailat Toucan crossing

Shared Area
Dropped Kerb

e

ﬁ

Figure ®: AlternativeCydist Waiting Area Detailat Toucan crossing

Toucan Crossing

Toucan Crossing
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8  Priority Junctions

In general, it is preferable that leftining vehicles from the mainline { There is the potentialfor conflict between turning traffic yielding to  { C°nSideration must aiscsbgiven 1o cyclists crossing the mainfine
make the left turn from the general traffic lane, givingyto buses cyclists and buses continuing on tminline. to enter or exit the side road. Where a significant demand is foun
continuing along the CBC, i.e. without merging into the bus lane before for these movementthen consideration should be given to

the turn. signalising the junction.

8.1 RaisedTableTreatment

The peferred priority junction arrangement for the CBC project consists
of a singledirection, withflow cycle track continuing with priority across
the front of the side road on a raised entry treatmeithis will avoid a

change in level for the cycle track. FOOTPATH. g CYCLETRACK g ROAD -
The key design features and considerations relating to this junction type
are listed below:
TYPICAL CYCLE TYPICAL ROAD
{ The minor arm stop/yield line is located behind tagsed talle and TRAGHFMEEE it
(}}8% 8Z E}ee]vP 8} v }JuE P AN JuES «C & £ Zsom, £

{ layed kerbs provide a step change between the carriageway and
cycle track and the cycle track and footpath.

{ Cycle symbol markings are to be used on the dyat&aaoss the
junction.

{ Consideration must also be given to cyclists crossing the mainline to
enter or exit the side road. Where a significant demand is found for
these movements then consideration should be given to provision of
a signal crossing.

_-_SEE_RQAD—TMQ_CMMG_H_CELLIRMK_H_BQ&D_-_

{ Tactilepaving may beequired to alert visuallympairedpersons of

TYPICAL ROAD TYPICAL CYCLE
. . . . BUILD UP TRACK BUILD UP QETD:TJL”RCﬁD
the crossing point at busier side streettoweverthe preferred N s
arrangement is for the footpath to continue across the junction | - il
without a break and for pedestrian priority to be maintained (as e '

shown in The Mtional Cycle Manual on Pa@86)

Figure30: Raised Table Priority Junction Treatment
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Asimilar detail should be provided where a twa@y cycle tack cosses
an uncontrolled side roadas shown in Figui®0a, whereby the cycle
track should be narrowed as it crosgee mouth of the junction and
deflected slightly away from the mainline cageway The narrowing will

act as a traffic calming measure to cyclists, albeit cyclists will still maintal

priority.

8.2  Raised Table Treatment with adjaceRarking

In some specific locations, where there are parking spaces in close
proximity to uncontrolled side roads, with the cycle track diverted behind
these parking spaces, an alternative arrangement of the preferred
uncontrolled junction type described Bection 8.1 is recommended.
Under this arrangement, rather than diverting back to the carriageway
edge,the cycle tracks still separated from the carriageway by a verge on
either side of the junction andould cross thgunction on the sameelvel,
set back from the carriageway. This arrangement is illustratétdgare

31 See Section f.relating to consideration of visibility splays when
designing parking/loading bays close to side roads.

FOOTPATH g TWO-WAY CYCLE TRACK g0 g
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TWO-WAY CYCLE TRACK
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TYPICAL CYCLE
TRACK BUILD UP

TYPICAL ROAD
BUILD UP

Figure30a: Raised Table Priority Junction Treatmuiith 2-way cycle track
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Figure31: Raised Table Priority Junction Treatmeuith adjacent parkinfyerge
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8.3 OnRoad Cycléane

Where providing aaised table treatment across the side road is not
feasible, an ofroad cycldaneshould be provided along the CBC main
line across the junction.

The key design features and considerations relating to this junction type
are listed belowand illustrated inFigure32:

{ The cycle track should be ramped down to rdaeel20m in
advance of the junctioto alert cyclists of the junction ahead. A
separator upstand kerb should be provided on the traffic side to
protect the cycle track from the traffic until 10before the corner.
A 1:10 gradient ramp should be provided for a smooth ride for
cyclists. The @elane should becolouredred across the mouth of
the junctionto highlight the need for drivers to yield to cyclists in
the cycle lane

{ Whilst priority is etained for cyclists across the mouth of the
junction, pedestrians will ndtavepriority and will navigate the
crossing usinghe uncontrolledtactile pavingarrangement, as per
typical entry treatment details.

9 Roundabouts

The degin of roundabouts isot explicitly covered in this design booklet.
Designers should refer to relevant design guidance including DMRB,
DMURS and the National Cybanual in the design of Roundabouts on
CBCs.

Where feasiblein urban locations, th@reference is to replacexsting
roundabouts with signalised junctisto improve facilities foMulnerable
Road Users includingegestriars andcyclistsas well agnabling
improved priority forbuses

oo - oo -
== \ = =
—— ——
T —— ——— -
= = o>
= =
== =3
— 18

Figure32: On-Road Cycle Lane Prigrilunctiorlreatment

PreliminaryDesigrGuidanceéBookletfor BusConnectSoreBusCorridors

Version VMay 2021



Preliminary Design Guidance Booklet
for BusConnects Core Bus Corridors

I 1. Queue starting to form

2. Traffic signal turns red
for general traffic

10 Sgnal ControlledBus Priority I

Bus priority traffic signals providing queue relocation should be considersd
in areas where physical constraints canbhetovercome, and physical bus
priority cannot be provided through the delivery of a bus lane such as village
centre areas where the built form is close to the carriageway edge. Bus
Priority Traffic Signals allow the bus to achieve virtual priority through a
section where the bus shareslane with general traffic through the
management of queues within this semt and providing priority to the bus

on approach.

The scenarios in which a bus priority traffic signals can operate effectively
requires assessment on a casgcase basis, hower, designers should
consider the following factors:

{ The corridor length throgh which the bus will share the lane with

general traffic should be reasonably cléam potential disruption. I L. Queue relocated o SIS T
A bus priority traffic signal is not likely to operate effectivabgra i i pass through the area

long distance with a large number of accesses for instance, or where section pitiont ek

amajor junction is contained within tharea.

{ The availability and appropriateness of stacking space for traffic
upstream should be considered as quewgibe relocated to ths
area.

{ Downstream queue detection will be used to ensure a clear route
for the bus through the section without a bus lane.

1. Queue clearing
2. Lights go green
for general traffic

W%

1. Busarrives and can
pass through the area

without delay

Figure33: Bus Priority Traffic Signal Schematic Operation
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11 BusStops

Thefollowing presents a principtbased approach to the design of bus
stops and presents a hierarchy of bus stop optitmbe considered by

designersFor further detail on the design of Bus Stops, reference should

be made to the BusConnects Bus Stop Guidahate.

Bus boarding platforms with60mm high containment (Kassel) kerbs
should be installed at all bus stofmsassst level access for wheelchairs
and buggies

Where existing bus stops on a route are in close proximity to each other

they may beamalgamated into a single stop. This must be assessed on
caseby-case basis.

11.1 Island BusStop

Island Bus Stops are the prefed bus stop option to be used as
standard on the CBC project where spaoestraints allow.

The key design features aednsiderations relating to island bus
stops are listed below:

{ Conflict between cyclists and stopping busegiisovedas cyclists
aredeflected behind the bustop.

{ Toaddress the pedestrian/cyclist conflictpadestrian priority
crossing point is providaefor pedestrians accessing the bus stop
area Parttime signals will enable controlled crossing when
required (as provided for examght junctions on the Grand
Canal Cycle Route in Dublin). Visually impaired pedestrians may
call for a fixed green signathen necessary and the cycle signal
will change to red.

{ Thecycle track should be deflected behind the bus stop
sufficiently to redue cycling speed for safety through the
crossing area so cyclists can give way to pedestrians crossing
to the bus stop areaRecommended minimum radii are
indicated in Figur&4. The cycle track will rise in level to
meet the footpath level.Yellow bar mekingscould also be
provided to alertapproachingcyclistsbut the narrowing and
deflection should sufficevhen the approaching cycle track is
the nominal 2m widtl;

{ Figure 34a illustrates an island bus stop layout which caters-for 2
way cycle tracks.

{ The cycle track should narrow from 2.0m to 1.5m for single file

cycling through the bs stop, as overtaking is not required in this
area;

Appropriate signage and lighting should be provided at these
locations to ensure that all road users @wareof the potential
conflicts in this areaand

Atleast2m must be provided between the bisselter and
crossing to ensure sufficient visibility.

I R — & e | A I 1 S W B S S

Kerbline

Opportunity for Low-level Planting/Greening /
and also Control of Pedestrian Movement

@ Signalised Crossing 25m

RTPI Display
mounted on bus shelter

Figure34: Island Bus Stop Arrangement

Cycle Signal with Pedestrian Push Button Unit
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Figure34a Island Bus Stop Arrangemenith 2-way cycle track
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11 BusStops
11.2 Shared Bus Stop LandiZgpne

Where space constraints do not allow for an island bus stop, an option
consisting of a shared bssop landingonemaybe considered.

The key design features and considerations relatinghtared bus
stops are listed below:

{ Conflict between cyclists and stopping buseeiisovedby ramping
cyclists up to footpathevelwhere they continue through thstop;

{ Toaddress the pedestrian/cyclist conflict, the cytcéekshould be
narrowedon approach to the bus stop anellowbar marking
should be provided to alert cyclists to the potential conflict ahead.
In addition to thisat the bus stop, the cycl#ack should be deflected
to provide al.0mwide boarding/alighting zone for bus pasgens

{ Appropriate tactile kerbing should be provided to ensure that visually
impairedusersare awareof crossing areas

In particularly constrained locations within urban centres, where the
provision of a bus shelter at thear of the footpath is not possible due

to the presence of frontages, a variation of the Shared Bus Stop Landing
Zone arrangement mabe considered. This option is presented in Figure
36. This option provides a cantilever bus shelter adjacent to the
carriaggway, to maintain access to frontages at the back of the footpath.

Figure 3 shows a shared bus stop landing zarteere atwo-way cycle
track is present.

Bus Passenger
Sign

% % % et
mounted on bus shelter

Courduroy Tactile Paving

a6 Ll 169

3 [ i 15 14 ~IL
o Yellow Bar Markings 1:20 gradient ramp / Cyele tackwidh reduced o m |
- + 4 4 .Om
Footpath T 3Em I 15.0m 1 1:20 gradient ramp Footpath
Kerbline P e — K : Kerbline
20m —& b= = 11 5m N < T . p=23 20m &
Kerbline oo Y | oo T erbline
— I/ == e =
<> / ==1 o = C N
Courduroy Tactlle Paving "/"‘ 8.0m min Bus Detection Loop

\
\_ Bus Detection Loop /
LED waming studs —/

Figure35: Shared Bus Stop Landing Zdxreangement

Figure36: Shared Bus Stop Landing Zdxreangement(Urban Centres)

Figure37: Shared Bus Stop Landing Z@xreangementTwoway cycle track)
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