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1.0



INTRODUCTION



Liveable Neighbourhoods is an evolving policy that is subject to testing and review during a trial period. These Traffic Management Guidelines will similarly evolve with practice and through discussion. They are available for trial and open for comment for this purpose.



This chapter reviews the objectives of the Liveable Neighbourhoods Community Design Code (Liveable Neighbourhoods) and examines the relationship between urban design and the guidelines for street layout, design and traffic management which are the principal subject of this publication. For simplicity these guidelines will be referred to as ‘Traffic Management Guidelines’ throughout the remainder of the document.



1.1



Any comments should be sent to: Mr Robin White Senior Transport Engineer Transport Planning Branch Ministry for Planning 469 Wellington Street Perth WA 6000



Purpose of these Traffic Management Guidelines



Liveable Neighbourhoods was introduced by the Western Australian Planning Commission (WAPC) for a trial period for testing and review. The trial has been extended until February 2001.



Phone: (08) 9264-7724 Fax: (08) 9264-7566 email: [email protected]



Liveable Neighbourhoods is an assessment tool for structure plans and subdivisions for green field urban development. During the initial one year trial period a need was identified to provide further guidance on Design Element 2: Movement Network to assist planners and engineers during the subdivision and road design and assessment phases.



These guidelines will be reviewed concurrently with Liveable Neighbourhoods following its trial period.



These Traffic Management Guidelines build on the current body of knowledge of planning and traffic engineering to provide solutions that meet the aims of Liveable Neighbourhoods. They can be used by planners and traffic engineers in assessing proposed designs submitted under Liveable Neighbourhoods. They are also intended to help give design guidance for consultants preparing proposals.



1.2



Liveable Neighbourhoods Overview



Liveable Neighbourhoods promotes a more traditional spatial structure for new developments and provides an alternative approach to the design of neighbourhoods and towns to achieve compact, well-defined and more sustainable communities. It provides an approach to movement networks, street design and intersection control to support communities of neighbourhoods. Communities are based on a system of ‘walkable neighbourhoods’. The neighbourhoods comprise land within a five-minute walk, or 400-metre radius. They are shown as circles with an area of around 50 hectares.



Readers will find it useful to have a copy of Liveable Neighbourhoods at hand as this document makes frequent reference to it. Should any issues arise with other authorities the Ministry for Planning should be contacted to discuss the reasons behind the approach in the guidelines.
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techniques are used to enable development to front arterial routes, rather than back fencing. Personal safety of pedestrians is also achieved through avoiding segregated trails and narrow pedestrian underpasses in favour of on-street footpaths and safe pedestrian crossings at intersections through appropriate controls, including traffic lights.



Where a site is of sufficient size, neighbourhoods are clustered together around a central town. Neighbourhood centres are no longer located in the centre of ‘cells’. Arterial streets and important local streets called Neighbourhood Connectors form the spine of the neighbourhoods and town, rather than the edges. Neighbourhood and town centres are located at the junction of these streets, reflecting their economic value in the modern movement economy. In this way the passing vehicle traffic supplements the local neighbourhood pedestrian and cyclist traffic in supporting the local shops (refer to Figure 1).



Streets are designed to comfortably accommodate non-vehicular users and to support adjacent land uses. Footpaths and generous street trees are reintroduced to make walking attractive in Western Australia’s predominantly hot climate. Streets are provided with on-street parking capacity to increase the amount of shared public parking and allow better utilisation of parking spaces. Onstreet parking also supports changes to development (intensification) over time.



Liveable Neighbourhoods provides for a highly interconnected network of streets. The interconnected network allows compatible land uses that are required for daily needs to be located with walkable access and proximity. This provides a viable alternative to the need to drive from one land use to another, thus reducing traffic congestion on Arterial streets.



Liveable Neighbourhoods provides for enhanced local identity, a wider choice of housing type, increased residential density over time, a more significant component of other land uses to support daily needs, including local employment, and higher levels of public transport provision.



Culs-de-sac become less frequent, and are normally located near the far edge of a neighbourhood or town. They should be placed in a through reservation for pedestrian and cycle access and located so that they do not impede overall connectivity. All streets, including Arterial streets and Neighbourhood Connectors, have an important role in the urban structure. They contribute to community liveability by integrating all modes of travel including motoring, walking, cycling and using public transport; and by supporting active land uses on both sides. The emphasis is upon connectivity, amenity and integration to achieve safe, efficient and attractive street networks. The interconnected street system provides for ‘perimeter block’ development. Development fronts streets and open spaces, which is important for passive surveillance of these public spaces to provide for personal safety. On busier streets, service roads, laneways or lot layout
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Figure 1



Movement Network and Subregional Context



NEIGHBOURHOOD CENTRE



This road has Integrator Arterial 'B' status due to high traffic volumes.



'GATEWAY'



Town Centres are located near the arterial system and their location will both depend on and influence the access arrangements along the arterial system.



NEIGHBOURHOOD CENTRE



TOWN CENTRE



'GATEWAY'



RAIL STATION NEIGHBOURHOOD CENTRE



Opportunities and Constraints Mapping is undertaken to provide guidance for the location of parks, service corridors, wetlands, bushland, regional transport corridors, etc. This Neighbourhood Centre is located at the rails station instead of at its 'typical' location (i.e. the intersection of Neighbourhood Connectors).



This street has Neighbourhood Connector status due to traffic volumes and its role in the network.



NEIGHBOURHOOD CENTRE



'GATEWAY' TO ARTERIAL SYSTEM Gateway locations will be influenced by access arrangements spacings, intersection geometry, turn movement prohibitions, intersection control method, etc) on the arterial system.



This is followed by the preliminary location of neighbourhood centres, schools and other community facilities, and rail or bus stations. Gateways and Neighbourhood Connector alignments are then setout to provide the local community's transport links to the regional road and rail system.



TOWN OR NEIGHBOURHOOD CENTRES NEIGHBOURHOOD CONNECTOR INTEGRATOR ARTERIAL PASSENGER RAIL LINE



'GATEWAY' Neighbourhood Connectors provide direct and legible links between Neighbourhood Centres and direct access to the Arterial System at identified 'Gateways'.



400 m PED SHED 800 m PED SHED FOR TOWN CENTRE AND RAIL STATION



N
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Table 1: CONVENTIONAL PLANNING APPROACH VERSUS LIVEABLE NEIGHBOURHOODS APPROACH Conventional Planning Characteristics



Liveable Neighbourhoods Planning Characteristics



Neighbourhood centres in cells bounded by arterial roads



Based on walkable neighbourhoods clustered to form towns along transport routes



Strong hierarchical curvilinear street pattern with culs-de-sac



Interconnected street pattern within site-responsive network with high quality public spaces as focal points



Layout in accordance with subdivision standards for roads and open space



Layout and performance objectives to provide a variety of lot sizes and housing choice, local retail, employment opportunities within the site and regional context



Planning is characterised by large areas or zones of single land use and walled estates



Fine-grained planning framework to ensure that employment and service centres are compatibly integrated with residential areas in neighbourhoods



Limited planning for an integrated public realm (i.e. roads are Streets are designed to comfortably accommodate non-vehicular users and to support adjacent land designed predominantly for cars) uses
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1.3



Town and Neighbourhood Structuring



1.4



Typically, at the subregional level, around seven neighbourhoods will cluster around a town centre. Each neighbourhood is shown as a circle with an area of around 50 hectares (400-metre radius). Towns are focussed around rail stations, if available, in line with the WAPC’s Policy Number DC 1.6, Development near Metropolitan Railway Stations.



Link between Urban Design and These Traffic Management Guidelines



The design of an area at a town scale (also called subregional or district structure) fixes many important elements of a development including the principal streets and town and neighbourhood centres. This high-order structure also sets the framework for the layout of the local street network and pattern of street blocks. The objectives of urban design overlap the priorities of traffic management at this point. They require integration to achieve a design that meets both needs.



The neighbourhood centres are located on crossroads of relatively important streets in order to accommodate through traffic and neighbourhood bus stops and help support local corner stores and community facilities. Neighbourhood centres are connected to each other, the town centre and adjacent centres via ‘Neighbourhood Connector’ streets on which bus routes are located (refer to Figure 1).



Table 2 provides a guide to issues of concern to urban designers and traffic engineers. They are described under the three design categories on which these guidelines are based: street layout, street cross section design and intersection control.



Primary schools, large areas of parkland and bushland are generally located at the periphery of neighbourhoods so as to contain the neighbourhoods, and also not disrupt them. High schools are generally located along arterial routes to provide a high degree of accessibility and public transport access.



All three design categories overlap and interrelate. For example, a street layout that encourages high travel speed through long leg-lengths will require more management of the street design for traffic calming and possibly a different approach to intersection control such as a roundabout instead of stop/give way control on the minor approaches. For this reason close liaison between urban designers and traffic engineers is encouraged at the design stage of the land development process.



A variety of lot sizes is promoted through increasing densities at town and some neighbourhood centres, and adjacent to high amenity areas such as parks. Business and home-based business development opportunities are allocated thus: industrial uses adjacent to freeways, commercial uses along arterial routes and railways, offices and retail uses in town and neighbourhood centres, and home-based business along arterial and neighbourhood connector routes and rail lines.



The guidelines that follow in Chapters 2 to 6 provide specific information on appropriate design and illustrate how the three design elements interrelate. The reader is also urged to review Appendix A which provides concise notes on the process of investigating transport and land use issues and designing the Movement Network in concert with all other community elements.
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1.5



Diagrams in these Guidelines



Diagrams within this document are mainly derived from case studies and have been altered to emphasise principles and practice promoted in these guidelines. The subregional structuring inherited from these case studies may have benefited from some adjustments to arterial roads or rail alignments to meet Liveable Neighbourhoods Design Element 1: Community Design more completely. The diagrams are thus not intended to demonstrate ideal subregional structuring but rather the principles of street layout, street cross section design and intersection control to achieve the traffic management objectives of Liveable Neighbourhoods Design Element 2: Movement System.



1.6



Street Type Terminology



Liveable Neighbourhoods and this document use street type terminology that differs from the Metropolitan Functional Road Hierarchy (Main Roads, 1997) and that adopted in the Western Australian Planning Commission Policy Manual: Development Control (WAPC, 1998). The Glossary at Appendix C provides further information on particular street types in both systems. The terms chosen in Liveable Neighbourhoods are used to emphasise the function of streets for non-car users and to describe support for adjacent land uses. They also emphasise the differences in function and design compared to conventional practice. The use of this terminology will be reviewed along with the review of Liveable Neighbourhoods.
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Table 2: URBAN DESIGN AND TRAFFIC MANAGEMENT Urban Design



Traffic Management Street layout:



Street layout: Activity centres with high level of accessibility. Locate Neighbourhood and Town centres on important streets. Walkable communities. Street blocks generally in the range of 70 metres wide by 120–240 metres long. Shorter blocks at town and neighbourhood centres. Energy efficiency and site responsiveness. Orientation of blocks for solar access or to relate to a topographical or natural feature.



T H E



D E S I G N



Contemplate the adjacent land-uses and access needs. Consider human scale and use appropriate features to enhance streetscape.



Network design yielding suitable intersection spacing and intersection configuration (i.e. T-junction versus 4-way). These should match the desired street environment and the intersection control methods .



Street cross section design:



Street cross section design: Equity for all members of the community. Give priority to the needs of the disabled, pedestrians, cyclists and public transportation as well as cars.



Provide accessibility without through traffic problems. Network design using a hierarchy of streets based on movement and access functions. Limit attractiveness of access streets to through traffic by controlling length, directness and connectivity.



I N T E R F A C E



Control traffic speed through appropriate street design and manage conflicts at driveways using access management techniques. Specify appropriate paved width, verge, walkways, street trees, medians, parking embayments, etc.



Intersection control:



Intersection control:



Consider vehicle, cyclist and pedestrian safety and access needs as they relate to the adjacent land uses.



Manage conflicting movements safely and with acceptable level of service (delay). Match intersection control method (i.e. priority, roundabout, or signal control) to the type of intersection and user mix (arterial/arterial, arterial/local street, etc).



Recognise the impact of intersection control type on space requirements and built form.
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2.0



STREET LAYOUT GUIDELINES



2.1



Introduction



Table 3 of Liveable Neighbourhoods identifies 150 metres as the typical average junction spacing on a District Distributor Integrator ‘A’. A ‘left/right’ stagger arrangement of full access T-junctions (as indicated in Figure 3 on page 10 of this document) allows the easiest and safest twostaged crossing of the arterial. This arrangement will benefit local bus routes which use Neighbourhood Connectors.



Street layout is the key to controlling the form of the Movement Network and influences several key features, each of which are covered in this chapter: ❏ ❏ ❏ ❏



150 metres is the minimum spacing given in Table 3 of Liveable Neighbourhoods for the ‘left/right’ stagger intersection configuration. This spacing provides for the development of minimum length right turn lanes without overlap. Typical spacing to allow more generous right turn lane length would be 200–250 metres as shown in Figure 3.



Connections between the local street system and the arterial system; Layout of Neighbourhood Connectors; Intersection configurations (T-junctions versus 4-way intersections) along Neighbourhood Connectors; and Layout of Access Streets.



A ‘right/left’ arrangement is not as favourable for a 2-stage crossing of the arterial, but it does not pose the distance constraint of the overlapping right turn lanes. In most cases, a spacing of 100 metres or greater will allow the junctions to be separated far enough to include a left turn deceleration lane between them. Table 3 of Liveable Neighbourhoods shows the minimum spacing for a ‘right/left’ stagger arrangement as 50 metres on District Distributor Integrator ‘A’ but would not accommodate a left turn deceleration lane.



Please refer to Figure 1 and Figure 2 which illustrate the relationship between the various components of the Movement Network and the associated land uses. Figure 1 shows realistic design features and Figure 2 provides a theoretical model to emphasise some key principles.



2.2



Access onto Arterials



Spacing between Arterial/Arterial intersections (shown as 1.6 km in Figure 2) will vary with location and will depend in part on acceptable spacing of traffic signals (where they are required). Refer to Chapter 4 ‘Intersection Control Guidelines’ for additional information on traffic signals. Although Liveable Neighbourhoods promotes an interconnected system of streets to disperse traffic loads, access management on the arterial system is important to safety and efficiency of movement. For this reason, intersection frequency should not be any greater than is necessary to serve local access needs.
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Interconnected Movement System (Theoretical Model)



DDB



Figure 2



DDA



Signals at Arterial/Arterial intersections. Primary roundabouts (10-12 m dia.) at Neighbourhood Connector/Neighbourhood Connector. Intermediate roundabouts (10-12 m dia.) at Wider (7.2 m) Access Street/Neighbourhood Connector.



1.6 km



District Distributor (Integrator Arterial Type A) (DDA). District Distributor (Integrator Arterial Type B) (DDB). Neighbourhood Connector. 7.2 m Access Street (only ones used for traffic management purposes are shown). Discontinuity device or street block reorientation to control length of straight (speed control) and to help control rat running. Maximum distance to 7.2 m Access Street = 200 m from any property.



400 m Ped Shed from Neighbourhood Centre (or town Centre)



Figure 3



Gateways and Access onto the Regional Road System



T-junctions will be the norm along Integrator Arterials except at intersections controlled by signals or roundabouts.



Minimum spacing of full access 'Gateways' on arterials is related to lane taper and storage for right turning vehicles. For 60 km/h operating speed and 60 metres storage, 200250 metres is required between 'Gateways"



Buses travelling on Neighbourhood Connectors and crossing Integrator Arterials at staggered T-junctions will benefit from 'left/right' stagger arrangement.



NEIGHBOURHOOD CENTRE



Buses travelling on Integrator 'B' Arterials will have direct crossing routes assuming the intersections are controlled by signals or roundabouts.



This arrangement allows a left turn onto the arterial and a right turn from the arterial to the continuation of the route.



Signals will be required at most 'arterial/ arterial' intersections. Town Centres are located on Integrator 'B' Arterials near the intersection with Integrator 'A' Arterials. Those intersections will be signalised to accommodate high vehicle conflicts as well as pedestrian and cycle movements.



TOWN CENTRE



'Ideal' or optimum signal spacing is a function of road hierarchy type, operating speed and signal cycle length. If spacing is optimum then the co-ordination of the 'green' phase on the arterial minimises delays (for both directions of travel) for traffic moving at the desired operating speed.



NEIGHBOURHOOD CENTRE



The location of the 'town centre' main street intersection with the higher order Integrator A arterial will be determined to some extent by the spacing required between nearby signals along the Integrator 'A'.



It is sometimes necessary to reduce signal spacing along the Integrator 'A' arterial at town centres to cater for the high level of vehicle and pedestrian activity on the adjacent local network.



NEIGHBOURHOOD CENTRE



N TOWN OR NEIGHBOURHOOD CENTRES INTEGRATOR ARTERIAL
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2.3



Neighbourhood Connectors and Access Streets



❏



‘Neighbourhood Connector’ and ‘Access Street’ identify fundamental functions of the two basic types of local streets. Neighbourhood Connectors must provide relatively direct, convenient connections between Neighbourhood Centres. They also link Neighbourhood Centres to Town Centres. Refer to Figure 1 and Figure 2.



Longer blocks can be used midway between Neighbourhood Centres if required to avoid short intersection spacings. The designer should, however, take into account the impact of longer block length on pedestrian access to bus stops.



Because of their role in transporting people and goods between neighbourhoods, Neighbourhood Connectors operate at higher speeds (60 km/h) and carry more traffic (up to 7,000 vpd) than Access Streets. In terms of the classical dichotomy of ‘Movement versus Access’, these are dual functioning streets because they also provide direct access to fronting properties in most cases.



2.4



Managing Intersection Configurations Neighbourhood Connectors



Street block layout behind the Neighbourhood Connector (into the local system of Access Streets) will obviously be strongly influenced by these treatments. A review of the resulting access street layout is then needed to ensure acceptable permeability and legibility for automobiles, pedestrians and cyclists. Please refer to Section 2.5.3 for information on how to achieve a legible network of Access Streets.



along



The configuration of street blocks along the Neighbourhood Connector should be done in such a way as to minimise the number of priority controlled 4-way intersections (stop/give way signs on side streets) where possible. This principle follows from the Intersection Control Guidelines (Chapter 4) which urge caution when traffic volumes increase and when speeds increase on the major road. Both of these conditions are possible along Neighbourhood Connectors. Techniques to minimise 4-way intersections along Neighbourhood Connectors include the following (refer to Figure 4 and Figure 5): ❏



Alternate the long and short dimensions parallel to the street. Block orientations (on both sides of the Neighbourhood Connector) are arranged to give the desired combination of 4-ways and T-junctions [refer to Figure 4 (iii)]. Figure 5 shows how this can be achieved in practice.



Align the long dimension parallel to the street, with blocks on one side of the Neighbourhood Connector offset by a half block length [refer to Figure 4 (ii)]. This creates a series of staggered T-junctions. If the ‘shift’ is half of a typical 160-metre long block then the resulting T-junction spacing is 80 metres;
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It is also noted that the Ministry for Planning intends to prepare a reference document to aid practitioners in the art of street block layout taking into account such influences as solar orientation, gradients, geographic constraints, etc.



(i)



In cases where the street block layout has been established and a resulting priority controlled 4-way intersection on a Neighbourhood Connector is not considered acceptable for traffic management reasons, the following options should be considered:



Basic Grid Pattern (4-way intersections)



❏



(ii)



❏



restricting some movements through modifying the intersection layout (e.g. using medians, culs-de-sac, etc.); and roundabout control.



These options are discussed on pages 14 and 15. Half Block Stagger (3-way intersections) - long dimension



(iii)



Alternate street block orientation (3-way intersections)



Figure 4



Street Block Configurations along Neighbourhood Connectors to Minimise 4-way Intersections
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Figure 5 LEGEND Integrator Arterial Neighbourhood Connector Access Street Primary Roundabouts at Neighbourhood Connector Intersections Intermediate 4-ways with Roundabouts if necessary. Additional roundabout not desirable at this location if on bus route. Street blocks arranged to minimise 4-ways and position remaining 4-way at 'intermediate' locations. Most blocks have 'long' dimension parallel to Neighbourhood Connector. Note: Natural and man-made features (e.g. drainage channels) break and deform the interconnected street system.



Street Block Arrangement along Neighbourhood Connectors



Street Layout Guidelines



❏



Culs-de-Sac



❏



Terminating the road via a cul-de-sac, but continuing the road reserve eliminates the 4-way vehicle operation but retains full pedestrian and cycle access. Obviously this treatment results in redistribution of traffic to adjacent ‘side streets’ and their intersections with more major streets such as Neighbourhood Connectors. It does, however, have the compensating benefit of reducing the number of accesses on the Neighbourhood Connector.



Medians



Constructing a median across the intersection effectively converts the intersection into two T-junctions. Full connectivity can be retained for pedestrians and cyclists by providing a narrow gap in the median. A nearby roundabout or median opening will be required to cater for U-turns unless nearby side streets can handle the right turn requirement for automobiles.
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❏



Partial Road Closures (median opening provided) Where it is decided to use a roundabout to manage the 4-way junction, the road reserve and corner lots will be affected due to truncation requirements. Ideally, the roundabout should be positioned to make optimum use of its ‘secondary’ benefit, i.e. speed reduction. A position midway between other roundabout controlled intersections (i.e. Neighbourhood Connector / Neighbourhood Connector intersections) would result in speed control benefits to both directions of travel.



Two primary types of partial road closure can be used. The first type restricts both right turns and through movements from one or both of the side streets. This layout relies on channelisation at the side street entry to the intersection (refer to diagram below).



However, it is desirable not to introduce too many of these intermediate roundabouts on bus routes, so it is important to consult with the Department of Transport (Transperth) when developing this type of proposal.



The second type restricts only the through movement across the Neighbourhood Connector from one or both of the side streets. This layout relies on a half road closure affecting one or both of the side street departure lanes (no diagram provided). ❏



2.5



Roundabouts
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Layout of Access Streets



Street Layout Guidelines



Section 2.5.1 discusses the types of Access Street. Section 2.5.2 covers the layout of Access Streets to control street length and provide for safe priority controlled 4-way intersections. Section 2.5.3 provides some guidance on ways to achieve a legible system of access streets that are by design not in the form of a pure grid (refer also to Figure 6 and Figure 7).



where volumes are under 1,000 vehicles per day, and where there is a low demand for on-street parking.



2.5.2 Street Length and Safe Intersections of Access Streets



2.5.1 Two Types of Access Streets



If the travel routes provided via Access Streets are extremely direct, the potential also exists for ‘rat running’ between Neighbourhood Connectors and Arterials. Please refer to Figure 6 which illustrates through traffic control and speed control concepts for local streets.



Wider Access Streets (typical pavement width of 7.2 metres) to cater for higher traffic volumes and to be located closer to the Neighbourhood Centre, schools and where land use is more intensive and higher densities exist, or where flexibility is required for future conversion to more intensive use or higher density.



Network design and street block layout are of crucial importance to provide a discontinuity between neighbourhoods and reduce the potential for ‘rat running’. A number of approaches can be used:



Wider Access Streets (7.2 metre pavement width) should also be used for simple and direct linkage to Neighbourhood Connectors from narrower Access Streets. This will reduce driver frustration that may result from very low speed weaving between on-street parked cars. A 7.2 metre Access Street (leading out to a Neighbourhood Connector) should be accessible within approximately 200 metres of any individual property driveway along a 5.5–6.0 metre wide Access Street. ❏



Controlled



Wider Access Streets (7.2 metres) are important to the layout of the local street system but they can potentially become quite long and continuous. To help control vehicle speed, street length should be limited to less than 350 metres on Access Streets.



Access Streets are located within the grid formed by the Neighbourhood Connectors. In these areas, local activity is more dominant and movement by automobile must be geared to low volume, slow speed, access to/from properties in the immediate area with provision for pedestrian and cycle movements of equal priority. Liveable Neighbourhoods envisages the layout of the street network to have: ❏



Priority



Narrower Access Streets (typical pavement width of 5.5–6.0 metres) are appropriate further away from activity areas,
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❏



Liveable Neighbourhoods proposes the use of open space, schools and natural features at the edge of neighbourhoods; and



❏



Street blocks can be re-oriented at the point between neighbourhoods where the discontinuity is needed to break the through street.



Figure 6



Through Traffic and Speed Control on Local Streets NEIGHBOURHOOD CENTRE



Vehicle travel speed will depend on a number of factors including carriageway alignment and width, visual enclosure (street trees and buildings), frequency of side streets and associated traffic, direct property frontage and driveway activity and on-street parking activity. These features should generally be used to control speeds to acceptable levels. It may be necessary in circumstances of steep gradient and long straights to supplement these features with intersection treatment and mid-block speed control devices.



Limit the continuous length of access streets to reduce their attractiveness to 'through traffic'. Shorter 'run up' and a limited visual corridor increase the drivers' expectation for stop/giveway control on the approach to an intersection. This results in fewer infringements of the signed priority.



Speed control treatments suitable for use along Neighbourhood Connectors include: ❑



Mid-block pedestrian crossings incorporating median islands (to complement the road narrowing where the embayed parking is removed at the crossing). These 'narrowings' should be 'bicycle safe'.



❑



Roundabouts. Neighbourhood Connector/ Neighbourhood Connector Intersections are the primary candidates. Between these locations, secondary candidates are 4-way intersections with access streets. When introducing 'intermediate' roundabouts, consider other solutions if the resulting spacing drops below 400 metres. Also consult with DOT (Transperth) if the Neighbourhood Connector is to be a bus route.



❑



Blister islands or other horizontal deflection devices which do not detract unduly from the aesthetics of the street.



❑



Brick paved intersections help identify the area of potential conflict and may be supplemented by splitter islands on the Neighbourhood Connector



❑



In rare cases where arterial through traffic is expected to be a problem, consideration may also be given to reconfiguring the street layout to introduce a discontinuity into the Neighbourhood Connector. This will reduce the length of 'straight alignment' between those speed control devices which can feasibly be incorporated into the traffic management plan.



NEIGHBOURHOOD CENTRE



TOWN CENTRE



Limit the length of 'straight' between speed control devices. Even though street cross-section design should create an 'environment of care' and result in lower speeds, distances greater than 600 metres may cause speed problems on Neighbourhood Connectors (350 metres on Access Streets).



'Rat Runs' often 'cut the corner. Streets should not be aligned to match these 'desire lines'.



N



TOWN OR NEIGHBOURHOOD CENTRES NEIGHBOURHOOD CONNECTOR RAIL LINE



Figure 7



Street Block Layout and Pedestrian Access



Neighbourhood Centre



NEIGHBOURHOOD CONNECTOR



70 m



120-240 m



North-South/ East-West orientation for street blocks ensures good solar orientation.



P. O. S.



Pedestrian/ cycle connectivity maintained at these cul-de-sac even though automobile access is prohibited.



LANEWAY



Priority control of 4-way intersection is acceptable at access streets provided that clear indication of priority is given to drivers via intersection detailing (e.g. paving, signage, splitter islands, etc).



70 m



70 metre block width and 120-240 metre block length ensures 'fine grained' network for high level of pedestrian and cycle access.



5.5 - 6.0 m ACCESS STREET 7.2 m ACCESS STREET



L TERIA R AR RATO G E T IN



NEIGHBOURHOOD CONNECTOR INTEGRATOR ARTERIAL CUL-DE-SAC STOP SIGN ON MINOR APPROACH LOTS WITHIN 400 m WALK OF NEIGHBOURHOOD CENTRE 400 m PED SHED



Wider access streets (7.2 metre typical) provide the inner framework connecting the narrower access streets. (5.5-6.0 m typical) to the Neighbourhood Connectors and in some cases to Integrator Arterials.



Residential frontage onto this high volume Integrator Arterial is achieved using a rear laneway in this circumstance.



N



Street Layout Guidelines



Any 4-way intersections of access streets with long ‘run up’ (long uninterrupted approach distance) would have potentially high approach speeds and a high percentage of crossing traffic. These features are likely to increase the frequency and the severity of crashes and should be minimised where priority controlled 4-ways are used.



Although it would be possible to establish one-way flow around ‘islands’ in much the same way as with roundabouts, in circumstances these islands would be substantially larger roundabouts and it would be advantageous to provide for a 2-way system for the perimeter road.



When the street block layout cannot be designed to yield an acceptable priority controlled 4-way intersection, the following may be considered:



This treatment is best suited to problematic intersections of 7.2 metre Wider Access Streets within the local traffic areas bounded by Neighbourhood Connectors. It is not generally favoured along Neighbourhood Connectors because it creates additional intersection conflict points and at the higher traffic volumes creates increased crash potential in comparison to other alternatives (altering street blocks, intermediate roundabout, etc.).



‰ ‰ ‰



Small park or Public Open Space (refer to details below); Access Street roundabout (6–8 m inner island diameter, refer to Appendix B, Issue 3); and Restricting crossing movements by modifying the intersection (e.g. cul-de-sac, refer to Section 2.4).



Please note that these treatments should be considered ‘last resorts’ with good street block layout rendering them unnecessary in the vast majority of circumstances.



Small Park or P.O.S ‘Island’ Treatment Details By inserting a piece or ‘island’ of land in place of the 4-way intersection and adjusting street reserves to suit, a series of T-junctions is created at the periphery of the ‘island’ where each of the approach legs meets the island. The single intersection is thereby replaced with four T-junctions. The form and orientation of the island will affect the layout of the adjacent lots of land and the shape of the T-junctions. The T-junctions need to be designed so that the major road priority is obvious (i.e. care should be taken lest a ‘Y’ intersection be created instead of the preferred T-junction shape).
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these most than street



Street Layout Guidelines



consistent orientation in relation to these features will assist drivers in understanding their location.



2.5.3 Guidelines for Achieving a Legible Access Street Layout 4.



The street layout requirements to control through traffic, to limit speeds on local streets and to minimise priority controlled 4-way intersections on Neighbourhood Connectors mean that modified grid street networks of Liveable Neighbourhoods will be less legible than pure grid networks. For this reason, the following guidelines are provided to help achieve a legible modified grid network of streets. 1.



Connect internal streets as directly as possible to Neighbourhood Connectors. The Neighbourhood Connectors form an inherently legible and continuous network of streets that lead to the important community facilities at Neighbourhood Centres and Town Centres. A useful rule of thumb is to check that no more than three turns (after turning out of a property driveway) are necessary to get to a Neighbourhood Connector. The idea is that most drivers can track up to three direction changes without getting disoriented.



2.



Employ 7.2 metre wide streets to create a direct and legible internal skeleton from which the remaining access streets (mainly 5.5–6.0 metres wide) can be linked. Be sure that the search for legibility is balanced with a design that will help control of vehicle speed and will result in safe intersection configurations.



3.



Use community facilities and topographical features (parks, schools, man-made lakes, etc.) to aid as landmarks within the local traffic areas bounded by Neighbourhood Connectors. Street layouts that create ‘lines of sight’ to these features or have a
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Use reasonably sized street blocks in the layout. Street layouts which employ small block dimensions (below the typical 70 x 120–240 metre block) may be expensive to develop, result in a lot more intersections, and if not carefully planned, create a confused layout.



Street Cross Section Design



3.0



The Guidelines recommend that Neighbourhood Connectors should be designed with cooperation between traffic engineers and urban designers to suit each circumstance.



STREET CROSS SECTION DESIGN



The typical Access Streets and indicative Neighbourhood Connectors of Liveable Neighbourhoods are shown in Figures 8 and 9. Sections 3.1 to 3.7 provide information necessary to select the appropriate street cross section design.



3.1



It should be noted that the widths suggested in these Guidelines and in Liveable Neighbourhoods are suggested as appropriate compromises between competing objectives of different disciplines such as urban design and traffic engineering in the local street environment. Where issues may arise with guidelines published by other authorities (e.g. Austroads) or published standards (e.g. Standards Australia) they are noted or discussed in the text.



Factors Influencing Street Function and Cross Section



The following factors influence the function of individual streets and are based on the role of the street within the network, the type of land use immediately adjacent to the street, and the prevailing traffic conditions: ❏ ❏ ❏ ❏



The indicative Neighbourhood Connector cross sections shown in Figure 9 adopt widths narrower than those recommended in the Austroads Guide to Traffic Engineering Practice for a shared bicycle / car parking lane and for a general through traffic lane. The need for this arose from concerns that simply adding together all the Austroads desirable minimum widths resulted in such a wide road that traffic speed would be a problem. In the case of Neighbourhood Connectors the traffic volumes would be limited to a maximum of 7,000 vpd and would generally be less than that, whereas Austroads guidelines have to consider significantly higher traffic volumes as well. The chance of a worst case scenario actually occurring is related to the volumes of vehicles and other road users (e.g. the door of a parked vehicle opens just as a cyclist is passing, with a truck or bus passing at the same time). Thus, the chance of such an event occurring on a Neighbourhood Connector would be significantly less than on the class of roads that Austroads must consider and it is, therefore, considered reasonable to reduce, slightly, some of the clearance distances built into Austroads guidelines.



❏



Network Connectivity and Street Length; Bus Route; Shared Path; Land Use/Frontage Type; and Traffic Volumes and Operating Speed.



These factors are discussed in turn in Sections 3.2 to 3.7 of this chapter.
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Figure 8



Second footpath may be omitted, refer to R26 and Table 2.



4.0*



5.5



4.5



14 m reserve Verge may need to be wider to accommodate servicing requirements (refer Element 6), and a second footpath. *Verge width may be reduced, for example if abutting a park.



Access Street (5.5 m pavement for limited application, refer to Table 2 and page 32)



Access Street Typical Cross Sections



Common trenching suggests 3 m for services excluding trunk services; allow an additional 1.5 m for a footpath. *Verge width may be reduced, for example if abutting a park. Refer to Element 6 for servicing and verge widths.



4.4*



7.2 16 m reserve



Access Street (7.2 m pavement)



Note:



1. 2.



Table and page number references are for the Liveable Neighbourhoods, Edition 2 document. Please refer also to Section 3.4 of this document which discusses additional verge width required for special circumstances (e.g. shared paths, subsoil drains, etc.).



4.4



Figure 9



Neighbourhood Connector Typical Cross Sections



(The cross sections below illustrate how the basic design elements are dimensioned at traffic volumes below and above 3,000 vehicles per day. Neighbourhood Connectors normally require specific design cooperation between traffic engineers and urban designers to suit each circumstance.)



3.3



3.8



5.8



3.8



4.2



3.3



Note:



1. To reduce the perceived travel width, coloured pavement may be used to define the shared parking/bike lane. 2. For traffic volumes 
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