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Preliminary Design Guidance Booklet
for BusConnects Core Bus Corridors

1. Background The project proposes to meet these objectives through the delivery of 3. RelevaniStandardsand Guidance
230km of dedicated bus lanes and 200km of cycle tracks and lanes on

¢KS FAY 2F GKS .dza/ 2yySOiGa LINE 3 NdixédhPadial orridlods inaidlouf & the yenfredzné GBE frdjectomid@e purpose of this design booklet is to complement existing

system, with the Core Bus Corridor (CBC) project aiming to provide aim to implement an optimum project crosgction to include guidance documents relating to the design of urban strdais,
230kms of dedicated 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 rethaustive list of
sixteen of the busiest bus corridors in and out of &y centre. This throughout the CBC network where feasible (see Figure 1). In some  these guidelines is outlined below:

project is fundamental to addressing the congestion issues in the Dublininstances, this will necessitate a Compulsory Purchase Order (CPO)

’ : . L w The Design Manual for Urban Roads &tigets(DMURS));
region with the population due to grow by 25% by 2040, bringing itto  process to include portions of privalend to achieve the project 9 o )

almost 1.55m. objectives. w 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 w TIl Publications;
designteams involved in the CBC Project, to ensure a consistent design operation. It is acknowledged, however, that the design evolution will TheTrafficSians M SV
approach across the project. To this end, a number of workshops have result in the rationalisation of junction and link layouts, presegtin @ TheTrafficSigns ManualTSM);
been held between the various CBC project Engineering Designers (ED@)pportunities to increase the public realm footprint and improve the & Guidance on the use dictilePaving;
to enable agreement on standard design approaches @details. placemaking offering of the CBC network.
w Building for Everyone: A Universal Design Apprcauth,
2. CBCDesinguideIinesObjectives It is also recognised that the CBC project is being planned and designed _ _ _
- . within the context of an existing city, with known constraints. This w Greater DublirStrategic Drainage Stu@@DSDS).
The main objectives of the CBC project are to: document provides guidance, howevermore flexible approach to the s is a design booklet to assist the design of typical corridor scenarios
w Facilitate a modal shift from private vehicle usgumlictransport design of CBCs, utilising engineering judgement, may be necessary in - anq |ayouts. Whilst all corridors will hairglividualchallenges, this
use andcycling; some locations due to these constraints. document does not purport to address all scenarios. Any constraints in

In the approach to cycle infrastructure design, the BusConnects project Cr0SS section will require a cady-case approach to design.
not only aims to cater for existing cyclists, but more particularly for
w Deliver a more attractive, reliable and conveniéntssystemfor younger and oldercyclists mobility impaired cyclistsand new cyclists
Dublin;and as well aghose who currently do not cycle but would be prepared,to
subject to improved safety and greater cycle infrastructure provision.
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w Improvepublic transport accessibility across ttigy;

w Deliver safe, segregated cycling facilities aleaghcorridor.
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Figure 1:.Optimum CBC Cro&®ction
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4  ProjectTerminology

The following terminology was agreed to form a standard glossary of
phrases and titles for the CBC project.

41 Signal ControlledBusPriority

Signal Contrégd BusPriority uses traffic signate enable buses to get
priority ahead of othetraffic on single lane road sections, but ibisly
effective for shortdistances. This typicalrises where the bus lane
cannot continue duéo obstructions on the roadway. An exampheght
be where a road has pingboints whereit narrows due to existing
buildings or structureghat cannot be demolished to widen the road
make space for a bus lane. It works throulgl use of traffic signal
controls (typically ajunctions) where the bus lane and general traffic
lane must merge ahead and share the regp@dce for a short distance
until the bus laneecommenceslownstream. The general traffigill be
stopped at the signal to allow the bpass through the narrow section
first andwhen the bus has passed the general traffitt then be allowed
through the lights

42 BusGate

A Bus Gate is a sigposted short lengttof stand-alone bus lane. This
short length of roads restricted exclusively to buses, taxis aydlists
plus emergency vehicles. It facilitatess priority by removing general
through trafficalong the overall road where the bus gatédasated.
Generalraffic will be directed byignage to divert away to other roads
beforethey arrive at the Bus Gate.

4.3 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 a separate section of the road dedicated for cycling only.

This space will generally be isolated from other vehicular traffic by a
physical kerb.

PreliminaryDesigrGuidanceéBookletfor BusConnect€oreBusCorridors

45 Quiet Street Treatment

Where CBC roadway widths cannot facilitate cyclists withoutfgigni
impact on bus priority, alternative cycle routes are explored for short
distances away from the CBC bus route. Such offline options may inclugs
directing cyclists along streets with minimal general traffic other than cajgas
users who live on the streeThey are called Quiet Streets due to the low
amount of general traffic and are deemed suitable for cyclists sharing t
roadway with the general traffic without the need to construct
segregated cycle tracks or painted cycle lanes. The Quiet Street
Treatrrent would involve appropriate advisory signage for both the
general road users and cyclists.

Figure 3Bus Gate

Figure 2:Signal Controlle@usPriority Figure 5Cycle Track

Version VMay 2021 -
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5 Cross Sections andeometry

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

51 TrafficLaneWidth

Trafficlane widths will follow theguidance outlined in DMURS, with the
preferred width of traffic lanes o@BCs&eing:

® 3.0min areas with a posted speed linditc0 km/h;and
w 3.25min areas with a posted speed limit >6@/h.

Traffic lane widths of 2.75m are permissible but desirable 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 shouldot be less thar8m in width. Existing and
proposed drainage infrastructurghould be located outside of the
bus lanes to avoid damage fraime wheel tracks of buse3he
provision of sideentry drainagesystems is preferablalong the
edge of 3m wide buknes

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

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

w Cornersand Bends Alllanesgenerallyneedto belocally widened on
bends, and this should be designed based on swept pat
requirements. It is accepted that urban streets and junctions cannot
be designed explicitly for larger vehicles and that some larger
vehicles wilheed to encroach on the adjacent lane to make turns at
some junctions.

w Larger VehicledDMURS identifies the desirable width for lanes on
streets frequently usetby larger vehiclege.gHGVsas 3.25m to
3.5m. Swept paths of larger vehicles sastbuses an#iGVsnay
require larger lane widths at local bends on links.

FIGURE4.55: CARRIAGEWAY WIDTHS
(note: lllustrations do not include cycle facilities)
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Figure6: Extractfrom revisedDMURS3llustratingpermitted lanewidths

52 Headroom

521 Cyclists

The National Cycle Manual and the Traffic Signs Manual note that the
desirable minimum vertical 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-GEQG03036 as replicated below.

New Construction o
Type of Headroom (m) Maintained

Structure Headroom (m)
Overbridges 5.30 5.03
Footbridgesand
Sign/SignalGantries 5.70 541
Free Standing
Temporary N/A 5.41
Structures

Tablel: Replication offable5.1from DNGEQ03036(StandardHeadroom at Structures)

PreliminaryDesigrGuidanceéBookletfor BusConnect€oreBusCorridors

Version VMay 2021 -
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5 Cross Sections arBleometry
53 CycleTrackwidth

Thedesirable minimum width for a singléirection, with-flow, raisedadjacent cycle track is
2.0m.This arrangement allows for twabreast cyclingBased on the National Cycle Manual
(NCM) Width Calculator (see Figureti)s allows for overtaking within #hcycle track. The
minimum width is1.5m, which based on the NCM Width Calculator, allows for single file
cycling. Localisedarrowing of the cycle track below 1.5m may be necessary over very short
distances to cater for local constraints (e.g. mature trees).

It may be the case that some CBC routes consist of long sections of proposed cycle tracks that
need to fit in and aroune@xisting constraints such as trees, or other physical constraints which
may reduce the effective width of the cycle track below 2.0m. Reducing the width of the cycle
track locally will have implications on the Level of Service achievable and will réstricack

to a single file regime. Long stretches of cycle track of less than 2.0m in width are

to be avoidedif possible Where suchcircumstancesre unavoidabledesigners 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 plee Greater Dublin Area Cycle Network Plan. These
diversions, however, may also be considered where appropriate cycle facilities cannot be
provided along the CBC route without significant impatsuch cases, turning movements and
diversions for bicyclesnto and off of the diversion route should have minimal delay for cyclists.

The desirable minimum width fortavo-way cycle track i8.25m In addition to this, alesirable
minimumbuffer of 0.5m, with an absolute minimum d.3m, should be provided between the
two-way cycle track and thearriagewaylUsing the NCM widthalculator reduction of these
desirable minimum widths can be considered on a dasease basis, with due cognisance of
the volume of cyclists anticipated to utiee route as well as the level of service requirétie

preferred arrangement for a twavay cycle track is for cyclistsOeé Ot S 2y GKS STl Qo L KA &

contrary to the current guidancerpvided in the National Cycle Manuwalhich recommends

that the with-flow cyclist be placed closest to traffic to reduce relative speedd- (ioy&e on

the rightQegime). Notwithstanding this, ®ycle on the lef2egimeis considered best practice

in terms of legibility and has beeuccessfllyimplementedon a number of projects in Ireland

to date(e.g. Grand Canal Cyclew&oyal Canal Cyclewayd S2S at Clontartn certain
circumstances, it may be preferablegwitchi 2 I 240 & &fSS NJagprodchingNe® I A Y S
interchanges, and/or junctions to accommodate transitions from a-tvay cydhgregime to a

single directiorcyclingregime.

Figure7: Extractfrom the NationalCycleManualillustratingthe Width Calculator

Version VAMVay 2021 n
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A. B

A inside Edge B cyciing Regime C outside Edge D Additional Features
Kerb 0.25m | Single File 0.75m | 30kph, 3.0m wide lane 0.50m | Yphil 0.25m
-
i ﬂ Sharp bends 0.25m
B
Channel Gully 0.25m Single File + Overtaking, 1.25m 50kph, 3.0m wide lane 0.75m Cyclist stacking, 0.50m
Partially using next lane Stopping and starting
¥
;ﬂ ——ﬂ—
e
Wall, Fence or Crash 0.65m Basic Two-Way 1.75m Raised kerb, dropped 0.50m Around primary schools, 0.25m
Barrier 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 lane (ie. cycleway) of parked cars {min 0.8m)
- (]
ﬂ
L —
2 Abreast + overtaking 2.50m Turning pocket cyclists 0.50m
(racks and cycleways)
LI
m
A a

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

Kerb

0.25m Single File + Overtaking,

Partially using next lane
4 B

L1

1.26m

Raised kerb, dropped
Kerb or physical barrier

l

0.50m

Required width

0.25m
+1.25m
+0.50m

= 2.00m
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5 Cross Sections ar@geometry 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 continuous surface., Tioswever,

offers very little contrast to the adjacent ceageway, 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 be given to including an additional colour contrast
to the cycle track ithe form ofan alternative coloured asphalt (e.qg.

red, buff, etc) or adding coloured chips to the asphalt surface during
installation (e.g. red chip). Designers should refer to Section 5.6 of the
NCM for further guidance on appropriate cycle tracéterials.

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 as independent of
vehicular congestion, thus improving cgtkafety and reliability

of journey times for cyclists. Physical segregation can be provided in
the form of vertical segregatiorfe.g.raised kerb¥ horizontal
segregation(e.g.parking/verge protected cycle trackor both.

¢ K prefépredcrosssectontemplateQ RS @St 2 LISR T2 NJ
consists oprotectedcycle tracks, providing vertical segregation from the
carriageway to the cycle track and vertical segregation from the cycle
track to the footway.

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

In addition, a full height 120mm upstand kebetween the carriageway |
and the cycle track should be provid€l20Ommkerb height on the bus
lane side and 60mminimumkerb height on the cycle track side). This
will provide increased protection of the cycle trdem errant vehicles CYCLE
FOOTPATH ~—— == BUS LANE
on the traffic sile. 45degree chamfer kerbs should be provided betweer TRACK

the cycle track and the road to deflect an errant bicycle wheel.

In a retrofit situation where the plan layout places the cycle track within
reallocated space from the existing road carriageway ay e desirable
for the cycle track to sit on the existing road surfgsee Figure 9)nthis
case the upstand segregation kerb may be 120mm higlboth the bus
lane side andhe cycle track side.

Suitable adjustments will be required for tideainage system such as
provision of sideentry gullies along the bus lane kerb, or gaps in those B
kerbs for drainage to reach gullies at the rear of the cycle tracks where
applicable (Se€igure9). Crosdalls on the cycle tracks may be to the left
or to the right as may best fit when retfiiting 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 cycle track to ensure that the kerb is prolyedetectable by visually
impaired pedestrians using the footpath.

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

Figures: PreferredCBQCyclefacility segregatior{exampleshowsa two-way cycletrack) Figure9: Retrofit kerb solution (example shown is Benildus Avenue)

PreliminaryDesigrGuidanceéBookletfor BusConnect€oreBusCorridors Version VMay 2021 -
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5 Cross Sections ar@leometl’y PEDESTRIAN ACTIVITY AN
FOOTWAY WIDTH

5.6 PedestrianCrossingistances

Where possible, DMURS recommends that designers provide pedestrian crossings that allow ﬁ

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 lengtbwtigmoviding a refuge

island is19m. This is applicable at staradone pedestrian crossings as well as at junctitinaay o

be necessary to provide crossing lengths greater than 19m in village settings where large e e e S e

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

Standalone pedestrian crossings in mabck locations betweejunctions should be shorter

where possible with fewer turning lanes provided, which should avoid the need for a refuge islan

in the middle of tle crossing. At major junctions in suburban areas it is likely that staged crossing g
will be necessary, and pedestrian delay can be minimisatégrovision of overlapping stages so —

that the crossing can be completed as quickly as possible. 2.5m

Desirable space for two people to pass

=

comfortably. Areas of low to moderate pedestrian

Wherepossible, pedestrian crossings should be provided on all arms of a junction, to provide ey
maximum connectivity and pedestrian permeability. In exceptional circumstances, there may be %
(.‘

justification for not providing a crossing on all arms, e.g. junction pg&sr optimum operation,
desire line provision, etc.

5.7 Refuge Islands

t SRSAGNALFY ONRaaAy3da akKz2dz R ISYSNItfe 2LISNI Mmm“?:
unless there is a separate cyclist crossing in parallel. comfortably. Areas of moderate fo high

pedestrian activity

il

L 1

Where a refuge island is prmled, 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, an:
these should have a minimum effective width of 2m between obstacles such as signal poles

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

controlled by minizebra markings. This reduced pedestrian cragsiistance will have the added Minimur space forlarger groups fo pas
benefit of improving overall junction performance due to reduced intergreen times. comietiey fressetnen peasansey

Tactile paving is to be designed in accordance with the Guidance on the use of Havitilg i':n'g;;lnoé i’;t;?g;:{:tz fgc'\)/t's;f

Surfaces, by the Department of Environment, Transport and the Regions (DETR UK). widths
5.8 Footpathwidths

2.0mis the desirable minimum width for a pedestrian footpath. This width should be increased in
areas catering for significant pedestrian volumes where sgeemits. DMURS defines the

absolute minimum footway width for road sections B8m based on the width required for two
wheelchairs to passachother (see FigurdO0).

At specific pinch points, Building for Everyone: A Universal Design Approach, defines acceptable
minimum footpath widths as beinh.2mwide over a 2m lengthof path (see Figurél).

O

el
(=
=)
=
Iq
F
q
A
2, 2000 min
= 2000 mi
B
\ C
-—D
E

Key

A.  2000mm minimum to allow two wheelchairs to pass each other

B. 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

D. Crossfall gradient not more than 1:50

E. Drainage gratings offset from access route where possible

Note: All dimensions in millimetres

Figurell: Figure 1.6 from Building for EveryonetUAiversal Design ApproaelBooklet 1, indicating
absolute minimum footpath widths allowable over a short section

PreliminaryDesigrGuidanceéBookletfor BusConnect€oreBusCorridors
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6  Parking/ Loading BaywVidths

6.1 ParallelParking

The desirable minimum width of parallel parking spaces is to be
2.1m. Wherewheelchairaccessible parking bays are proposed, these
should be a minimum @&.6min width and7m in length with the
appropriate dropped kerb and tactile paving in accordance wieh
requirements of the Building Regulations TGD Rar¥Where parallel
parking spaces are provided alongside a cycle tabkiffer must be
provided to allow spac#r opening car doors. This buffer should be a
minimum of0.75min width. (The buffer stip may encroach into the
cycle track with localised narrowing where space is confined subject
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 parpheking bay

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 = i

and designers should designate parking bays in line with the
requirements of the applicable local authority.

Designers should consid#ére potential impact orvisibility splays when
considering the location of proposed parkiogloadingspaces, in
particular when parking spacese locatedn proximity to side road
junctionsor accessedesigners should refeotDMURS for further
details of the required visibility splays at junctions.

6.2  Parking Protected Cycleacks

Where parking is provided along the CBC, the preferred location for

6.3

LoadingBays

Dimensions fotoading baysshould be the same as for parking bays with a

raised adjacent cycle tracks is between the pedestrian footpath and any similar buffer zonelt is important that the proposed infrastructure

proposed parking spaces to provide additional protection for cyclists
(see Figurd?). As outlined in SectioB.1above,a buffer of a minimum
width of 0.75mshould be provided between parkifgysandthe cycle
track. The cycle track should be deflected behind the pafiaygat an
angle of3:1 as indicated in Figut.

In locations with short, isolategockets of parallel parking including
isolated disabled parking spacé&snay be better for the cycle route
alignment if the parking spaces were located on the footpath side so as
to avoid too many horizontal deflections for cyclists.

Where electric veltle charging points are to be provided in combination
with parking protected cycle tracks, the chargkigskshould be located

the cycle track
>
3
R e
2= 2=
=3 Z3
|
CROSS SECTION A-A
- r.\
- j, g
1 = T

60mm 60mm — T 120mm
UFFER| ‘

CYCLE
TRACK

BUS LANE # TRAFFIC LANE 4‘

=— FOOTPATH I
1.8m min

| PARKING |

0.75m min 2.1m min

Figure 12Parking protected cycle track

R2SayQi AYyKAOAG f2FRAYy3 ol &
maximum height of 60mm should be used which faitlilitate trollies,
palet trucks, etc. Figure E3shows goroposed cross section detail for
loading bay kerbs.

FOOTPATH TYPICAL CYCLE

TRACK BUILD UP LOADING BAY
750mm £
JBUFFER__ £
ZONE 2

Figurel3a: Proposed Loading Bay Cross Section with Chamfered Kerbs

In confined locations it may be appropriate to provide a game loading
bay to operate at ofpeak periods (such as 10am to 12pm) and it may be
necessary for the loading bay to partly straddle the footpath and cycle
tracks so long as a clear passage is provided on both sides. Figure 13b
shows a proposed cross sectidetail for a loading bay in a confined
location.

MINIMUM
FOOTPATH MINIMUM
WIDTH TIME-PLATED CYCLE
REQUIRED LOADING BAY TRACK WIDTH
1,200mm 2,100mm 1,250m
TYPICAL CYCLE
TRACK BUILD UP BUS LANE
FOOTPATH
} £ 250mm £
- Z2umm
]| 3

Figurel3b:LoadingBayin confined location that straddles both cycle track and footpath

PreliminaryDesigriGuidancéBookletfor BusConnect€oreBusCorridors
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6 Parking/ Loading Bay Widths

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

h [nurban centreswhich have relocated the cycle facilities to parallel or
off-road routes Templeogug, consideration can be given to the
treatment and material palette used at loading bays, with the possibility
of providing for enhanced public realm, with the loading bating as
an effective footpath outside its hours of operation. Figubgpiovides
an example of such treatment in Camden High Street, London.

Figureld: Loadingbaytreatmentdetail at Main Street, Bray Figurel5: Loadingoaytreatment detail at CamderHighStreet,London

PreliminaryDesigrGuidanceéBookletfor BusConnect€oreBusCorridors Version VMay 2021 n
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cyclistsmaking a hookurn. Cycle signals will control the second stage of movement of these cyclists.

7 Signalisedunctions w Cyclist and Pedestrian crossings should be kept as close as possible to the mainline desire line, howe
cyclist and pedestrian crossings should be separate, with betwesn &ace between them. This is to
ensure that motorists infer a clear differeation between the cycle lane crossing through the junction
and the pedestrian crossing across the same arm.

The purpose of traffic 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 maximisehe overall throughput 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

the protection of cyclists from turning trid, as well as ensuring suitable capacity for a rapidly increasing demand ! W 1. Cyclists ramped down to road level
by this mode fﬂ | 2. Buffer to Cycle Track
' &) 3. Advancg Cyclist Stop ITine

The design of signalised junctioms series of junctiongs part of the Core Bus Corridor Projedit be | t J | !’ ] g.' giggaiilg;gﬁsttﬁsézgfgn
approached on a cadey-case basis. The following preseatsapproach to the design of signalised junctions ' 6. Stop line for right-turning 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 sonmrq min ) junction to maximise visibility
be considered by designers. @\ @\ G\ Gl = ()
7.1  Protected Junctiorfor Cyclists i N — .__\\ """ — _‘

— ] I N —
Due to the inherently compk nature of mixed mode movements at junctions, the provision for cyclists at & ? E i : E , ~_E=F
junctions is a critical factor in managing conflict and providing safe junctions for all roadUseimary o — — — — — == | L ] = i
. . . . . . .o . . L —_— [ [} 21 e -
conflict for cyclists is with lefiurning traffic. On the basisf international best practicehe preferred layout for 9 o = — — — — — 4
signalised junctions within the CB@ijectis thed totected junctiorg, which provides physical kerb buibdits to =z ‘:':_ P ‘o Eg
protect cyclists through th@unction. This is a new innovatian addition to the range of junction options in the — H__: \ 'XW . S:‘ =
National Cycle Manualt is most applicable at larger junctions where there are numerous traffic lanes and L : N . q
extended crossing widths. —— f A X7
900mm|min o

The key design features and considerations relating tojtimstion type are listed below:
w The traffic signal arrangement removes any uncontrolled conflict between pedestrians and cyclists. I { I r
w Kerbed corner islands should be provideddmeturningvehicles into a wide turn and remove the risk of n |

vehicles cuttingnto the cycle route at th@unctioncorner which has been the cause of serious accidents in I I

various placesTheseaisedislands create a protected ring for cyclists navigating the junction, improving safety l,

for right turning cyclistsThis is the most siificant new safety feature that is being introduced as part of the !

BusConnects programme.

w Cycletracksthat are protectedbehindparkingor loadingbays,shouldreturn to run along the edge of
carriageway approaching a junctigremovalof localised parking / loading immediately upstream of a
junction will be necessary to achieve sufficieisibility).

w The cycle trackhould be ramped down to carriagewksyelon 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 in2ide with the National Cycle Manu#raised
kerb buffer should be provided between the bus lane and the cycle lane on approach junitteon.

w Consider locating bus lane stop lihe behind general traffic lane stop line emsuremaximum
visibility of cycle track from general traffic lane (in instamd®re bus is stopped at red light in bus
lane).

w A secondary stop linendstacking room behind the kerb buitslits should be provided for righiurning
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w The arrangement illustrated in Figurks requires that cyclists and
pedestrians deviate slightly from ttdérectlinesthrough the

junction but itimprovesthe angle of conflict between straight Itis acknowledged that due to the constrained nature of many of the

ahead cyclists and lefurning vehiclesat the point wheretheir CBANE dz Sa 2 UKF U NH K uDdishRADIHNID fayV

LI i Ka ONR&&z FyR (KA& aKz2dd R NERIErlengablednall lgcgtigns. YVhgsespatiagcengtigipy do 0f g

drivers using their wing mirror to check for a cyclitis visibility allow for the preferred junction‘arrangement to be implemented,

improvesfurther if the leftturning vehicleturns from the general designers should consider a junction arrangement whgreyclists are

traffic line outside the buane,in which cae 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.

gac_kdeflection requirements for each approach on a case by case Tne key design features and considerations relating to this junction type
asis. are listed below:

w Further delineation of the areas should be considered, including ® The cycle tracksramped down to e G L fovel
St S L_JderotySrijj@rﬁrking_s a_t cycleacks and studs to delineate carriagewayeveland proceegto a i. gycl$ Lanfe throrL]thF junction .
pedestrian crossing#\s a principlecycle facilities should be forward stop line ahead of the 5. BusLane to the Stop Line -
coloured through junctions. Bus lanes are nobéxoloured. vehicular stop line, placingyclists

w All of the cycle crossings will be signalised and the signal phasing within view of traffic waitingatthe
for each junction will be designed on a cdsecase basis. For low junction. ™)
volumes of left turning traffic, consideration can be given to @ Boxturns should be provided for "'\\
allowing cyclists to proceed straight ahead on the same signal right-turning cyclists. P =— 3 =—_ . | ==
phase as straight ahead and left turning traffic, subject tearty E= T|: { - N —_=
start signal being provided for cyclists, plus a flashing amber left w This arrangement requires slightly E ______ = | " P —
turn signal for traffic and additional warning signage for traffic. less land take than the protected , — Ll Al L= _ _ _ _ _ -
Where it is unsafe to allow straight ahead cyclist movement on the junctionalternative to construcand & = —~— ﬂ
same signal phase as kdirning traffic, he design of the signal should only be considered in =2 0| | ) E_E EE
phasing will separate these movements into different signal particularly constrained locations. — == | & A 1 | \'i" ==
phases. N t " v Ny

No two junctions are the same. Even junctions with similar geometry |

and layout will cater for different traffic volumes and varying turning I 1

demands. As such, the 80Qonnects junction designs have been [ ‘i | r i b

developed to allow for as much flexibility as possible with respect to H | ‘.l,

traffic phasing and staging. Sectié of this document provides A

further details on different design options for protected junction o

design. In addition to thig\ppendix A of this document includes a H |

suite ofreferencedrawings of protected signalised junctions, !
developed across the various C8 These layouts are intended to be

used as a reference for designers, when applying the printsple Figure I7: Key Physical Features of ®oad Cycle Lane Junctior
design approach described hengthin.
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7 Signalisedlunctions

7.3.1 Staging and Phasing

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

Notwithstanding this, one of thkeyconsiderations in the design of
signalised junctions is the conflict between {aftning traffic and
buses, cyclists and pedestrians continuitang the main CBfoute.

For junctions to operate safely and effectively, it is critical that the
control of all movements is considered. All road users can have their
own traffic signals at junctions (pedestrians, cyclists, buses, vehicles).
To achieve ptimum operational effectiveness including the efficient
movement of cyclists, it is also possible for some movements to occur
safely at the same time. To assist with these design decisions,
thresholds for turning movements have been used. Chapter 6 (Page
153) of the Dutch Design Guide Ontwerpwijzer Fietsverkeer
discourages partial conflicts between cyclists and vehicles if the
volume of turning vehicular traffic exceet’S0 PCUs per hour

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

g

g

 miba

| B

CYCLING THRESHOLD ASSESSMENT

Flashing Amber Cycle

L. i Separate Phase Scenario
Priority Scenario

Turn Flow Thresholds (PCU/Hr)
0-100

101-150

>150

2
@ 150
151

Figure B: Threshold for Controlling Cycle and Vehicle Conflict

Additionally, where large volumes of léfirning vehicles are present,
the progression of the bus through the junction can be compromised
if the bus has to share the approach to the junction with those left
turners. This has been fourtd cause delay tolte bus at volumes of
turning traffic in excess dfo0 PCUs per hour

As such, when the volume of |efirning vehicular traffic exceeds 100
PCUs per hour, designers shoat@mtinue the bus lane to the stop
line, as pedunction Type {see Figure 24jo ensure bus priority at
the junction.Left turners in this scenario Wtlirn from the shared
general traffic lane, with lefturning taxis/caches 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 considatowing left turning vehicles to enter the
bus lane in advance of the stop line, as per Junction By(see

Figure 26)

The following presentguidancethat should be followed in the
design of junction staging and has besevelopedbased on a typical
urban junction (in tight urban areas without a dedicated-eiitn
lane) and in the absence of traffic modellimformation.

1. The preferred arrangement wibe for a wraparound pedestrian
signal stage at the start of the signal cycle for appropriate priority.
No pedestrian crossings should be permitted to with conflicting
turning traffic.

2. Cyclists travelling straight through the junction across the shd
will run with straight ahead traffic m@ments, including buses in a
dedicated busland. a K2 NI &SI NXf & adl NIé¢
cyclists to advance before general traffilhhe amount of time given
to cyclists by the early release deperatsthe junction dimensions
and signal operation. It should be a minimum of 3 seconds

3. Cyclists travelling straight through the junction across the side ovad
the mainline,may also be permitted to run with conflicting left
turning vehiclessubject to apropriate thresholds of turning traffic
as outlined in Figure8l In this scenarica flashing amber signal
shouldbe provided tdeft-turning trafficto warn of the interaction
with cyclists Cyclists should be given an early start in this scenario.

4. Cycle movements crossing a side road can run simultaneously with
the bus stage in the same directi®sg long as it is ngiermitted to
turn left from the bus lane in thiscenario.Taxis and othebus types
wishing to turn left will need to exit the bus lane and merge with
general traffic in advance of the stop lina.somecasesa separate
left-turn lane may be provided with a red signal while other straight
movements progress on a green sigrésigners should specify
appropriate road markingand signagéo inform road users othe
requirementfor taxis and buses to merge with general traffic to turn
left. A sample of such road markings is shown in Fig@nehere

taxisand buse&koachesare advised texit the bus lane ancherge
with general traffic in advance &@Bus priority traffic signals
Merging traffic blocking the buses in the bus lane shoddanitigated
against through careful desigA.nominal distance of 50fnom the
junction stop lings suggestedor locating the merge point.

5. Buses travelling straight through the junction in dedicated bus lanes
and leftturning traffic fromadjacentsharal straight/left-turn lanes
should notusuallybe permitted to runtogether,i.e. when the bus
lane has green, the adjacent shared lane has red and vice.versa

6. Leftturning vehicles may be permitted to run at the same time as
straightahead cyclistafter 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 wgrsignage
should be provided to the lefurning 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 strdigacross the mainline initially
before joining the CBC cycle track on the opposite side of the road to
execute the right turn.

-6 Gyelegnoypmgnis at gietiopsarg to gegsgngoistycie gignal
aspects where there is an advance stop line ahead of thadraff
signals, including for hoekirns at the far side of the side street
crossing. Cycle phases should not run in cordlicbsgpedestrian
crossings. (i.e. cyclists shoualut cross pedestrian crossings during the
pedestriarphase), except with the cyctgnal flashing in appropriate
situations (as for example on the Grand Canal Cycle Route in Dublin).

8. Additional cycle signals should also be provided for fighting
cyclists, i.e. right turning cyclists whavetravelled straight through
the junction b the next corner, will require additional signals on this
corner to control their right turning progression 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 junains, once conflict with pedestrian
phases is avoidect.g. during all red wrapround 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 ldfirning traffic is required (similar tdunction
Type 3 irFigure26), these principles should still be considered.
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Signage to read:
‘WO LEFT TURM
FROM BUS LANE

Figurel19: Example ofocation-specific Road Markings in advance of Bus Priority Traffic Signals
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7 Signalisedlunctions

7.3.2 Application of the Staging and Phasing Principles

B Pedestrian Signal

E Cyclist Signal
Figure20, Figure2laand Figurelb demonstrate the practical

application of the aforementioned staging and phasing and illus&ate
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
phase is greerHigures21a and21b), the bus phaswvill bered. Where

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

for cyclists crossing th@de arm remains green and a flashing amber left
turning arrow is now controlling general traffic that wish to turn left.
Where the volume of left turning traffic K150 PCUs per houthe cycle

phase for cyclists crossing the side arm will turn red agtean arrow
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.

General Traffic
Signal

B Bus Signal

. Flashing Amber Left
Turn Signal

()

._mly

The phasing of the cycle signals in Figures 20, 21a and 21b all allow the Figure 20 JunctionStagingor BusStage
left-turning cyclist from the mainline to the side rotmmake an
unimpeded left turn during all stages. { | |

@ ¥
Figure22 showsa fairly largescale junction withan indicativetraffic t J | ;' |
signals layout which includes the practical requirements for locating
cycle aspects around each corner of the junctidbapending orthe

space available, the requirements for hilgvel traffic signaon o

overhead gantries will be assessed on &dascase basis ateach S =

junction.In this case the pedestrian crossing distances are quite long and 7..~@-'-'-- , =
exceed the desirable maximum lengthl&mfor a single stage crossing. " 4 \&,ﬂm ;LE

Consideration should be given to a staged crossing for pedestrians in such
a situaton, 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 calsg-case basis, e.g. Stadges E E
and6 could be merged to allow both opposing sidadarmstravel T —
during the same stage but would netasatisfy health and safety criteria \ ______ f =
and be subject to junction operation assessment. TR ']L_
Sectionl14 of this Design Guidandookletoutlines more general | : | | |
designguidelines for Traffic Signals. P '
I l | _ PRTPRE
Figure 21aJdunction Staging for Straight Aheabeft Turning Figure 21bJunction Staging for Straight AheadeftTurning
Traffic where lefturning volumes< 150 PCUs per hour Traffic where lefturning volumes>150 PCUs per hour
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7  Signalised Junctions

TRAFFIC SIGNAL LEGEND

Pedestrian Push Button Unit
(PBU) and Straight Signal Pole

3]
=  Three Aspect with Right Turn Arrows

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

I

Three Aspect Bus Symbol With Regulatory
Straight Ahead Only Sign

Ti
Bees]

-~ 3 Aspect Pedestrian Signal

——+40 E 3 Aspect Cycle Signal

— — ——— —

Figure22: Indicative Traffic Signal and Phasing Layout
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Figure23: Indicative Junction Phasing and Staging Diagram
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7.4.1

Junction Type 1

PROPOSED NEW
LANDSCAPED AREA
AS REQUIRED

o

---------

NO RIGHT
TURN SIGN | g5 pRIORITY

(RUS 012) SIGNAL

Figure 2. BusConnects Junction Typexample

Junction Type 1 illustrates a signalised crossroads in an urban setting. THe
CBC mainline accommodates an inbound and an outbound bus lane. Bath

bus lanes are dedicated lanes up to the junction stop line. Due to space
constraints, general straight ahead and laitning traffic is restricted to
one lane.

Junction Type 1 is chosen for the following reasons:
1 Volume of leftturning vehicles greater than 100 PCUs per hour,

1 Urban setting; No space available for a dedicagfttlrning
lane/pocket.

In this instance, mainline cyclists proceed with the bus phases. The bus
then gets red, allowing the general traffic lane to proceed. If the volume
turning vehicles is greater than 1B Us per houthen the cyclists are

also held on red whilst the general traffic proceeds on green. For turning

volumes between 10A50 PCUper hour, the mainline cyclists can still
proceed with general traffic and left turners from the mainline will be
controlled by a flashing amber arrow.

Cyclists from the side roads can proceed with general traffic from the saf : ) . . :
yel ! P w9 ! general traffic from the samerms, and the lefturners from the side arms lane shall be physically protected on the approach to Junction Type 3 which

i K &

arms. Again, the lefturners from the side arms will be controlled by a
flashing amber arrow and cyclists should receive an early start. As with
mainline, there may be circurteces where turning traffic from the side
arms exceeds 150 PCUs per hour, in which case the cyclist phase from
side arm can be separated from the turning traffic phase.
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Figure &: BusConnects Junction TypeXample

Figure &: BusConnects Junction Typexample

Junction Type 2 illustrates a signalised junction in awsban context,

where there is room for additional lanes. The CBC mainline accommoda#éiction Type 3 illustrates a signalised junction where the CBC mainline
inbound and an outbound bus lane. Both bus lanes are dedicated lan@gcommodates ambound and an outbound bus lane. Unlike Junction

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 junttion

there is a yellow box to allow leftrners to cross the bus lane to enter a allow leftturners to turn left from a short lefturn pocket in front of the
dedicated leftturn pocket, where space permits. bus lane. Buses can continue straight ahead frompbket where a

, , , receiving bus lane is proposed.
Junction Type 2 is chosen for the following reasons:

Junction Type 3 is chosen for the following reasons:

1 Suburban setting where space is awdile for a dedicated left
turning lane/pocket, 1 Volume of leftturning vehicles less than 100 PCUs per hour,
1 Hi volumes of lefturning traffic which can be controlled separately 1 Urban setting; No space available for a dedicatedtlafting

with exiting traffic from side roads. lane/pocket

L)Qr{gis instance, left turners are held and mainline cyclists proceed with thHethis instancemainline buses and general traffic (including left turners)

pis phases. Mainlingyclists can proceed also with straight ahead generafrom the mainline proceed together, but before they do, mainline cyclists
FNB 3IAGSY Fy WS NI@ &dhiNGumodF |
seconds}o minimise any conflict with left turners. kén this early start is

traffic if left turners are held. If the volume of turning traffic is less than
150 PCUs per hour, the mainline cyclists could still proceed when left
turners from the leftturn pocket are given a flaghg amber arrow.
Alternatively, the left turners could go whilst the side road traffic
proceeds, in which case, the mainline cyclists will be held on red.

are less than 150 PCUs per hour. iefhers from the leftturn pocket are
given a flashing amber arrow.

gwith 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

Will be controlled by a flashing amber arrow and cyclists should receive Attt SyadNB GKS LISNF2NXIYyOS 27
early start. As with the mainline, there may be circumstances where turners. The form that such protection takes will need to consider private
[Hgﬂng traffic from the side arms exceeds 150 PCUs per hour,ichwh

case the cyclist phase from the side arm can be separated from the turnijer enforcement options. The length of the kftrning pocket in front of
traffic phase. the bus lane shall be minimised approx.15-20m in length, capable of
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accommodaihgthree cars or one HGV. Junction Type 4 is chosen for the following reasons: BUS LANE

1. External orbital cycle track

2. Controlled zebra crossing

3. Central Pedestrian Island
within signal controlled zone

suncni| 4. Cyclist Stop Line

As with Junction Type 1 and 2, cyclists from the side roads can proceed { Volume of leftturning vehides 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 Suburban setting; No space available for a dedicatedtfting

. . L. . ~BUSPR 5 Left-turning cyclist bypass
receive an edy start. As with the mainline, there may be circumstances lane/pocket PEDES K L
Wh_ere turning trafflc_ from the side arms_exceeds 150 PCUs per hour, in Highincidence of HGV movements (e.g. at entrance to Industrial 0 EXISTNG PEDESTRIAN
which case the cyclist phase from the side arm can be separated from the Estate) SHOPPING CENTRE RETAINED

turning traffic phase.

. 1 Low pedestrian volumes
7.4.4 Junction Type 4

) ) . . ) ) o In this instance, mainline buses and left turners from the mainline procee
Junction Typd illustrates a signalised junction where the CBC mainline y,ether. Depending on the prevailing site conditions, mainline cyclists ¢

>

accommodates an inbound and an outbound bus lane but which also  ,roceed with leftturners from the mainline (who are controlled with a =~ _5.--==2== —
positions the pedestrian crossings on the inside of the cycle lanes aCroSfiashing amber arrow) orcyclist Oy 68 KSt R 2y NB Bl
the arms of the junction. Pedestrian crossing distancesainimised asa | t 4 f |LISRS &G NR | Y WENI L) | NBdzy RQ ?‘ﬁb

result, similar to the CYCLOPS junction in Manchester. Unlike the CYCL&)RSg INE S Vv YEyYy A& | OUAGI SR | ONR & —--
junction concept, signalised pedestrian crossings are proposed acrossthes | NI A GF 383 F2 NJ O8 dri thedkdhtext of thed 28
cycle tracks to allow the pedestrian to cross from the footpath to the 554564 signalised pedestrian crossings across the cycle tracks, which ;_;_-__:;‘

pedestrian crossinganding areas, thus avoiding any uncontrolied have the potential to halt the progression of cyclists if demantivated. <
pedestriancyclist conflict.

) ) _ ) o _ To avoid any indiscriminate use of the bus lane to queue to turn left, the
The key design features and considerations relating to this junction type ;s |ane shll be physically protected on the approach to Junction Type 45

are listed below: which will ensurehatd K S LISNF 2 NXFyOS8 2F GkS » = ]
w An orbital cycle track is provided, with controlled crossing points to by thg left turners. The form that such protection ltake.s will need to Figure27: BusConnects Junction Type

allow pedestrias to cross ttargeislands within a central signal consider private accesses along the approach &jtimction and could be _

controlledarea. supplemented by other enforcement options (currently being examined). 7-4.5 PreSignals

The length of the lefturning pocket in front of the bus lane shall be
minimised to approx 1:20m in length, capable of accommodajthree
cars or one HGV.

In some circumstances, Bus Priority Signals (oiSRyeals) can be utilised
on the approaches to junctions to give priority to bus@sl/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 procee¢lume of lefttuning traffic that needs to turn left from a dedicated lane in
with general traffic from the same arms, and the left turners from the sidéront of the bus lane, in which case the signals can control the use of the lefl
arms will be controlled 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 méihe, there may be circumstances necessary if the bus lane continues straight ahead but there is also a right
where turning traffic from the side arms exceeds 150 PCUs per hour, in turn demand for some bus services. In this instance, the pgmals can be
which case the cyclist phase from the side arm can be separated from tHéilised to ensure that the bus gepriority to relocate from the nearside

w Leftturning cyclists can effectively bypass faction, while giving
wayto pedestrians crossing as well as cyclists already on the orbital
cycletrack.

w Signal controlled pedestrian crossing distances are reduced when
compared to traditional junction layouts, due to the fact that
pedestrians cross the cycle track in a sepasd@alised movement.
Pedestriarcrossingsre also close to the pedestrian desline.
Howeverthe number of crossings for pedestrians is increased as
pedestrians must cross the cycle traokaccesghe centralsignal

controlledarea. turning traffic phase. bus lane to an offside rightrn lane.
w This junction arrangement typically requires a larger footprint to The proposed use dinctionType 4 willrequire prior approval from the

construct than the protected junction discussed herein, due to the lar§d A.

pedestrianislands.

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

junction to allow Iét turners to turn left from a short lefturn pocket in

front of the bus lane. Buses can continue straight ahead from this pocket

Where a receiving DUS 1ane 1S PrOROS .
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7.5 Cyclist Waiting Area atoucan Crossings

Access tdoucan crossings 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 bck Toucan crossingdn

these situationsthe detail shown in Figurg8 is the preferred approach,
providing a wéing area for cyclists waiting to use tiieucan crossing

which is out of the way of straiglathead cyclistsVhere minimum
F220L) 0K ¢ ARG Kseparate waliirig ared td b2 provitiez] Nide |
detail shown in Figure29 should be provided.
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Figure B: PreferredCydist Waiting Area Detailat Toucan crossing
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8 Priority Junctions

In general, it is preferable that leftirning vehicles from the mainline w There is the potential for conflict between turning traffic yielding to
cyclists and buses continuing on tmainline.

make the left turn from the general traffic lane, giviwgyto buses
continuing along the CBC, i.e. without merging into the bus lane before
the turn.

8.1 RaisedTableTreatment

The peferred priority junction arrangement for the CBC project consists
of a singledirection, with-flow cycle track continuing with priority across
the front of the side road on a raised entry treatmeifhis will avoid a
change in level for the cycle track.

The key design features and considerations relating to this junction type
are listed below:

w The minor arm stopl/yield line is located behind thesed table and
F220L) 6K ONRaaiaAy3a G2 SyO02dzNF 3S |

w Played kerbs provide a step change between the carriageway and
cycle track and the cycle track and footpath.

w Cycle symbol markings are to be used on the dyatkacoss the
junction.

w 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.

w Tactilepaving may be required to alert visuallypairedpersons of
the crossing point at busier side streeitfoweverthe preferred
arrangement is for the footpath to continue across the junction
without a break and for pedestrian priority to be maintained (as
shown in The National Cycle Manual on Pa§é)

Figure30: Raised Table Priority Junction Treatment
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w 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 movementthen consideration should be given to
signalising the junction.
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A similar detail should be provided where a tway cycle trackrosses I Rl e e -
an uncontrolled side rogdas shown in Figur&a, whereby the cycle

track should be narrowed as it crostbe mouth of the junction and

deflected slightly away from the mainline carriagew&lge narrowing will TRAGK BUILD UP RS YERore
act as a traffic calming measure to cyclists, albeit cyclists will still mainta

priority.

TYPICAL ROAD TYPICAL CYCLE
BUILD UP TRACK BUILD UP TYPICAL ROAD
BUILD LP

1e

Figure30a: Raised Table Priorilunction Treatmentvith 2-way cycle track

8.2 Raised Table Treatment with adjacent Parking = PO e CARTRAGC e MR RO
In some specific locations, where there are parking spaces in close

proximity to uncontrolled side roads, with the cycle track diverted behind Tk MAS U TymIcAL ROAD
these parking spaces, an alternative arrangement of the preferred : g 250mm

uncontrolled junction type described in Secti®r is recommended. . .

Under this arrangement, rather than diverting back to the carriageway

edge, the cycle tracis still separated from the carriageway by a verge on
either side of the junction andiould cross thgunction on the same level I

set back from the carriageway. This arrangement is illustratédguare 1

31. See Section 6.1 relating to consideration of visibility splays when

designing parking/loading bays close to side roads. . e T e o
TYPICAL ROAD r TYPICAL CYCLE
BUILD UP TRACK BUILD UP TYPICAL ROAD

BULD UP

Figure31: Raised Table Priority Junction Treatmeiith adjacent parkinfyerge
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8.3 OnRoad Cycléane

Where providing a raised table treatment across the side road is not
feasible, an orroad 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 in Figur82:

w The cycle track should be ramped down to rdexel20m 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 10m before the corner.

A 1:10 gradient ramp should be provided for a smooth ride for

cyclists. The ©felaneshould becolouredred across the mouth of

ing
i

the junctionto highlight the need for drivers to yield to cyclists in

the cycle lane

H]

w Whilst priority is retained for cyclists across the mouth of the

junction, pedestrians will ndtavepriority and will navigate the

LANA
BlS

crossing usinghe uncontrolledtactile pavingarrangement, as per

typical entry treatment details.

9 Roundabouts

The design of roundabouts is not explicitly covered in this design booklet.
Designers should refer to relevant design guidance including DMRB,
DMURS and the National Cydanual in the design of Roundabouts on
CBCs.

Where feasiblein urban bcations, the preference is to replaegisting
roundabouts with signalised junctisto improve facilities foMulnerable
Road Users includingedestriars and cyclistsas well agnabling
improved priority forbuses
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10 Sgnal ControlledBus Priority A

Bus priority traffic signals providing queue relocation should be considered
in areas where physical constraints canbetovercome, 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 thraugh
section where the bus shares a lane with general traffic through the
management of queues within this section and providing priority to the bus
on approach.

The scenarios in which a bus priority traffic signals can operate effectively
requires assessmeioin a caseby-case basis, howevgdesigners should
consider the following factors:

w The corridor length through which the bus will share the lane with
general traffic should be reasonably cldé@m potential disruption. C
A bus priority traffic signal is hbkely to operate effectivelpvera
long distance with a large number of accesses for instance, or where
a major junction is contained within thésea.

w The availability and appropriateness of stacking space for traffic
upstream should be considered @seueswill be relocated to this
area.

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

Figure33: Bus Priority Traffic Signal Schematic Operation
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B 1. Queue starting to form
2. Traffic signal turns red
for general traffic
- Queue relocated D 1. Busarrives and can

to avoid blockage
through shared
section

pass through the area
without delay

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

1. Busarrives and can
pass through the area
without delay
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11 BusStops

The following presents a principased approach to the design of bus
stops and presents a hierarchy of bus stop options to be considered by

w The cycle track should narrow from 2.0m to 1.5m for single file
cycling through the bus stop, as overtaking is not required in this
area,

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

be made b the BusConnects Bus Stop Guidance Note.

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

Where existing bus stops on a route are in close proximity to each other
they may be amalgamated into a single stop. This must be assessed or
caseby-case basis.

11.1 Island BusStop

Island Bus Stops are the preferred bus stop option to be used as
standard onthe CBC project where spacenstraints allow.

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

w Conflict between cyclists and stopping buseemsovedas cyclists
are deflected behind the bustop.

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

w Thecycle track should be deflected behind the bus stop
sufficiently to reduce cycling speed for safety throulyé
crossing area so cyclists can give way to pedestrians crossing
to the bus stop areaBRecommended minimum radii are
indicated in Figur@4. The cycle track will rise in level to
meet the footpath level.Yellow bar markingsould also be
provided to alertapproachingcyclistsbut the narrowing and
deflection should sufficevhen the approaching cycle track is
the nominal 2m widthy

w Figure 34a illustrates an island bus stop layout which caters-for 2
way cycle tracks.
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w Appropriate signage and lighting should be provided at these
locations to ensure that all road users awareof the potential
conflicts in this areaand

w Atleast2m must be provided between the bishelterand
crossing to ensure sufficient visibility.
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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 '! [ | l
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Bus Passenger
Sign
11 BUSStOpS RTP! Display
mounted on bus shelter
N o Courduroy Tactile Paving X
- Vellow Bar Markings 1209 Cydle track widih reduced o m ZL)m —
Where space constraints do not allow for an island bus stop, an option _ Foolpath LD T 75.0m - 120 gradent ramp : Footpath
consisting of a shared bus stop landiogemay be considered. 2om O B T < HY 2= 20m - m
. . . : Kerbline — — Kerbline
= - ) N (= = N
The key d_eS|gn features and considerations relatinghired bus e o> o
stops ae listed below: - = Q = > =
. . . . . e ——— Courduroy Tactile Paving / 8.0m min :
w Conflict between cyclists and stopping busesiisovedby ramping ' 0 ‘e Detecton Loop avf"g Bus Detection Loop
cyclists up to footpatlhevelwhere they continue through thetop; - LED warmning studs —
|
: : : —a 4
w Toaddress the pedestrian/cyclist conflict, the cytcéek should be Figure35: Shared Bus Stop Landing Zdreangement - .. )

narrowedon approach to the bus stop aryllowbar marking
should be provided to alert cyclists to the potential conflict ahead.
In addition to thisat the bus stop, the cyeltrack should be deflected

to provide al.0mwide boarding/alighting zone for bus passengers

w 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
Zore arrangement may be considered. This option is presented in Figure
36. This option provides a cantilever bus shelter adjacent to the
carriageway, to maintain access to frontages at the back of the footpath.

Figure 37 shows a shared bus stop landing zaere a twoway cycle Figure36: Shared Bus Stop LandidgneArrangementUrban Centres)

track is present.

Figure37: Shared Bus Stop Landing Z&xreangemen{Twoway cycle track)
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