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SECTION I: INTRODUCTION

CHAPTER 1: INTRODUCTION

The need for a comprehensive guideline document for traffic calming measures and devices has been
expressed by both iraffic engineering practilioners and road authorities. This is the first comprehensive
document providing standardised geometric layouts for the various devices and would assist planners
and engineers with the implementation of traific calming. It was compiled under the auspices of the
Department of Transport and represents the general consensus of the steering committee appointed to
assist with the formulation of this first draft and should not be considered final. It would be updated as

the results of local research on traffic calming become available.

1.1

1.2

BACKGROUND

This document is based on a combination of local and international practice (Theyse, 1993, AA
1995). The geometric layouts and values provided in the document serve as guidelines. Specific
values quoted are intended to help designers evaluate the merits and layout of the project under
consideration. However, the final design should also be based on engineering judgement to
account for certain variables that are site-specific and which necessitate detailed investigation.

SCOPE OF THE DOCUMENT

The scope of this guideline is restricted to traftic calming applications on surfaced, urban roads
and which are the responsibility of central, provincial and local governments, with the specific
goal of reducing vehicle speeds and/or traffic volumes.

While still only a working draft, it is however, reccmmended that the guideline framework
outlined be adhered io as far as possible. This is to prevent the implementation of non-standard
measures. The measures described are extensive and cover the rnajority of possible
applications. In some instances, reference is made to provisions for either pedestrians or
handicapped persons. This may seem to duplicate previous work conducted by the DOT (SARB,
1993) aithough this is not intentional. The inclusion of such measures serve to draw the
designers’ attention to the specific needs of the different categories of road user when applying
traffic calming. At all times, designers must make reference to existing and related local

guidelines.

Many of the traffic calming measures presented have not previously been applied in South Africa
and extensive before- and -after evaluations should be conducted when implementing these.
Manitoring of new measures would be essential in determining the effectiveness of these under
local conditions. The limitations, if any, of new implemented designs should be forwarded to the
Department of Transport or to the CSIR (tor the attention of the Steering Commiitee on tratfic

calming).
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1.3

1.4

OBJECTIVES OF THE GUIDELINES

The objectives of these guidelines are :

- to define tratfic calming in the South African context;

. to define the role of traffic calming in South Alrica,

. to provide an outline of resource requirements and support structures;

. to pravide a uniform approach to evaiuating applications for traffic calming;
. to standardise traffic calming measures and their application; and

- to provide geometric guidelines for the design of traffic calming measures.

STRUCTURE OF THE DOCUMENT

The document has been structured to broadly cover the requirements for the application of traffic
calming.

Chapter 2 serves lo describe the different objectives of applying traffic calming. it draws a clear
distinction between calming for speed and calming for volume reduction within the context of

{ocal, corridor or area wide applications.

Chapter 3 provides a policy framework on traffic calming. it is within this framework that lacal
authorities can tailor specific policy objectives relevani to local requirements.

Chapter 4 describes the administrative and management procedures required to meet general
policy objectives in implementing and monitoring traffic calming in urban areas. The chapter also
provides an overview of legal requirements, liability, general managament and maintenance of

calming measures.

Chapter 5 defines the processes required to evaluale applications for the implementation of
measures. it provides an overview of the function of traffic calming within the broader context
of land use and town planning. The process of problem identification, prioritisation and
evaluation Is described in detail. This chapter also presents a methodology for the execution of

before and after studies.

Chapter 6 provides the user with a methodology for selecting measures. Chapter 7 presents
typical geometric layouts of traffic calming measures. Although some measures can be used in
conjunction with others, distinction has been drawn between measures lo be used at
intersections, between intersections and other devices which are not classified as physical
measures {passive and psychological). Many of the measures presented have nat been widely
applied, if at all, in South Africa. They are based on overseas designs and should, therefore, be
carelully considered and thoroughly evaluated and monitored. it is also imperative that such
evaluations be made known to the DOT and relevant committees in order to maintain uniformity
of practice. This would atso avoid conflict between the various UTG guidelines.
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CHAPTER 2: TRAFFIC CALMING CONCEPTS
With traffic calming there is clear distinction between tralffic calming to reduce speed and traffic calming
to reduce through traffic. This also applies to the measures to be adopted in such schemes.

2.1

2.2

SPEED CALMING

Traffic calming measures are applied to reduce vehicle speeds on residential roads. This has
major impact on {ocal and non-local traffic and serves essentially to improve pedestrian safety.
It is also a useful means of reducing vehicle speeds in situations where high speeds creats
unsafe situations for other motorists requiring access to a particular street {e.g. from driveways
with poor sight distance). The objective of speed calming is to reduce the 85th percentile vehicle
speed over a length of road or a network of roads (the calmed zone) to an appropriate speed.

Achievernent of this objective necessitates a holistic approach and a combination of measures.
Essentially the designer should aim to create an awareness among road users that a calmed
zone has been entered. This requires extensive planning and careful consideration of the

placerment of measures.

Measures typically used for speed calming include speed humps, speed cushions, roundabouts,
pinch points (chokers), lane closures and chicanes. Speed control measures can be applied both
at intersections {e.g. priority reversal} and between intersections.

Generally the designer rnust aim to achieve the following objectives:

Posted Speed (km/h) 85th Percentile Speed (km/h)
Before After Befare After

60 40 - 80 65+ 32 -48

70 50-70 754 40 - 56

80 60 - 80 85+ 48 - 64

VOLUME CALMING

Volume caiming refers lo situations where local residential areas are exposed to through {non-
local) traftic. This is often the result of perceived (sometimes real) capacity constraints on the
major road network. Drivers perceive reductions in travel limes by selecting alternative routes
through residential areas (raf-runs). Volume calming may only be applied in cases where
adequate capacity exists on the major road network. Where constraints exist, these should be
rectified belore measures aimed at volume reduction are implemented. Once again, the road
hierarchy and land uses within the study area should be carafully considered and understood.
This is to ensure that the access function of roads batween the primary road network and ron-

local trafiic generators (such as schocls) is not detrimentally affected.
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The extent to which non-local traffic has intruded into an area is also an important criterion.
During the assessment of areas exposed to through traffic, the study team should determine the
number of roads atiected, causes of the inirusion of non-local traffic and the severity of the
problem. This is important in the sense that the treatment of a single route (where it appears to
be the only affected route) may result in the problem recurring on another route within the area.
Again it is important that the problem be viewed in a halistic and systems context (i.e. that its
impact throughout the area be determined).

Measures to be applied for volume reduction include prohibition and other regutatory signing,
closures, one-way mazes, diverters, priority reversals, speed humps stc.
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SECTION II: TRAFFIC CALMING MANAGEMENT

CHAPTER 3: NATIONAL TRAFFIC CALMING POLICY FRAMEWORK

3.1

3.2

3.3

PURPOSE

The purpose of this chapter is to outline a policy framawaork with respect to traffic calming. The
proposed policy is formulated in accordance with National Transport Policy imperatives (DoT,

1998).
THE NEED FOR TRAFFIC CALMING

A rapidly growing private vehicle population and a decline in public transport patronage have
caused many towrs and cities in South Africa to experience the effects of congestion. The
prablem is compounded by a iack of funds for road infrastructure improvement and/or provision.
The emphasis is thus on the optimum management of existing infrastructure, However, many
problems are still evident, including:;

. ineffective road network layouts;

- generaus geometric design standards (resulting in high speeds);
- poor driver discipline and education;

. through traffic on residential roads; and

. the rale and function of law enforcement.

In an attempt to improve this situation, many local authorities have begun applying traffic
managemeni techniques aimed at reducing through traffic volumes and vehicle speeds on
residential roads, especially in areas with high pedestrian activity. However, this has also
resulted in vastly different approaches to the solution of similar problems, a situation which can
anly add to the confusion of the driver.

CONSIDERATIONS WITH TRAFFIC CALMING

Because the objectives of traffic calming are to reduce vehicle speeds and/or through traffic
volumes, traffic calming measures are selected {o:

. divert traific in a natural way;

. reduce travel time and distance whare possible;

. keep unwanted traffic out of sensitive areas,

. give priorily to pedestrians, cyclists and vuinerable road users;

- regulate traffic in general to serve all road users - pedestrians and motorists: and
. minimise the environmental impact of transportation.
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3.4

There are several underlying principles which should be adhered to in the application of traffic
calming. These include the following:

- The road hierarchy and function of the various links should be carefully considered and
defined before any traffic calming measure is implemented.

- Traffic calming allocates urban space for pedestrians and cyclists by reducing traffic
volumes and creating attractive public spaces.

. In residential areas, traffic priorities should be arranged to favour pedestrians, cyclists,
public transport users, school children and disabled people first. At all intersections and
points where pedestrians need access to buses, the pedestrian should have priority

{short-term},

. Pedestrianisation, termination of road projects and pro-public transport policies are not
alternatives to traffic calming for they are not equivalents.in countries which made most
progress with traffic calming it was proved (Brindle, 1991) that public transport
innovations should be seen as part of the wider context of a coherent transport policy.

Public transport and traffic calming share the aim of curbing unnecessary car use. Public
transport and traffic calming should complement one another. However, as traffic calming
becomes maore widespread, problems are increasingly experienced with bus and delivery routes.
If journey times on a bus route passing through traffic calmed streets are significantly increased
as result of implemented measures, the altractiveness of the service would reduce. When
traffic calming is carried out on an area-wide basis, the question of relaining an attractive public
transport service becomes particularly important.

There are two basic approaches to the issue of reducing the speeds of relatively small and
manoeuvrable cars without causing obstruction to  bigger vehicles (such as buses and their
passengers). These are that;

. there should be no public transport routes in traffic calmed areas: or

. traffic calming measures which have little or no adverse effect on buses (examples of
these would be discussed in Chapters 6 and 7) should be implemented.

Within these two approaches, which are not mutually exclusive, there are many options to
ensure compatibifity between public and traffic-calmed private transport.

SOUTH AFRICAN DEFINITION FOR TRAFFIC CALMING

There are basically two approaches to traffic calming, namely segregation of vulnerable road
users from motor vehicles (devices in roadway) and integration of road users on shared suriaces
{e.g. Dutch Woonerf concept). Although in the context of this document it would appear that the
focus is on segregation, this is not the intention. The designer shoutd use whatever approach is
appropriate in grder to meet the objectives encapsulated in the definition of traific calming.
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SECTION II

3.5

The definition that has been accepted for traffic calming in South Africa reads as follows:

Traffic calming has the obfective of moderating iraffic behaviour through physical and
legislative measures aimed at the reduction of :

i) vehicle speeds and/or
fi) traffic volumes

in order to Improve traffic safety and quality of life in the built environment but with due
regard to mobility and accessibility so as to ensure a balance between the enviranment

and traffic.

The above definition differentiaies between the method (reduction of speeds/volumes) and the
criterion or measure {safety, environment etc.) since traffic calming seeks to treat the cause and

not the eifect.
GREEN PAFPER ON NATIONAL TRANSPORT POLICY

Following the promulgation of the RDP white paper (Government Gazette, 1994), which
encapsulates many of the broader objectives of the ANC version of the RDP, significant progress
has been made with the formulation of the Green Paper on National Transport Policy.

The Green Paper on National Transport Policy (DOT March 1596) sets clear policy initiatives for
four separate transport elements, namely:

. i.and passenger franspon;
. Land {reight transport;

. Air transpori; and

. Maritime transport.

It also identifies the need to formulate a policy for Road Traffic (Management and control) and
transport infrastructure, both of which would impact on the formulation of policy goals for traffic
calming. Road traffic is seen as a focus area of transpart policy, with the following mission:

*To ensure an acceptable level of quality in road traffic, with the emphasis on road safety, on the
South African Road and street network”.

The strategic objectives aim to:

. improve road safety;

. protect the expensive capital investment in the road system,

. enhance traffic discipline; and

. enhance the adminisirative and economic order in the field of road traffic and

transportation.
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Five policy areas have been identified as the key areas in traffic management. These are:

. funding of road traffic management;

. road traffic controt;

- adjudication of traffic offences;

. improvement of road user knowledge, skills and attitudes; and
. road traffic administration and information systems.

Of specific relevance to traffic calming is the role of law enforcement and public understanding
and awareness. In support of these broad policy areas, recommendations were developed to

address secondary policy priarity areas. These include:

. ensuring that road traffic quality should be an important theme, with emphasis on road
safety and during all phases of road infrastructure provision;

. integration of transport, road safety and land use planning;

. utilisation of road hierarchy strategies in traftic safety management; and

- design standards;

. facilities of public franspor, pedestrians and bicycles;

. development of guidelines (as a joint effort by all three levels of government).

The Green Paper further identifies the following strategic policy objectives for transport

infrastructure:

. establishment of sound intermodal coordination structures;

. maintenance and development of the transportation infrastructure system, and
prioritisation of its development in terms of sustainable economic and development
needs; )

. fostering of a sound financial base for transportation infrastructure;

- aiding the promotion of a strong, diverse, efficient and competitive transportation
indusiry within the limits of sustainable transport infrastructure;

- promaotion of environmental protection and resource conservation;

- enhancement of the competitiveness of South African industry and the quality of life of

its citizens by providing protection to consumers, safety and security and by meeting
accessibility, reliability and mobility needs through the provision of transport

infrastructure to serve the purpose; and _
. advancerment of human resource development in the provision of transportation.

Underlying these objeclives are specific recommendations addressing numerous critical issues
that are relevant io traffic calming. These include that:

- the DOT would assume a coordinating role {or transport infrastructure;

. strategies for long term and integrated planning consistent with lhe country's needs
should be developed;

. infrastructure funding should, as far as possible, equal competitive opportunity among
transport modes;

. measures to ensure that infrastructure itself is environmentally acceptable and that

provision be made for Environmental impact Assessments (EIA);
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performance indicators be developed for different types of infrastructure and LOS to
measure the extent to which quality of life issues are being met in infrastructure
provision; and

clear guidelines on acceptable, equitable and efficient public involvement processes
should be established.

'3.6 TRAFFIC CALMING POLICY GOALS

in view of the broader transport policy goals (DOT 1996), the following policy objectives are
proposed to address the growing transportation and road safety problems in residential areas :

inctusion of traffic calming as part of an overall transport strategy;

accommodalion of traffic at the correct level of the road hierarchy;

improvement of the modal share of public transport, reduction of city-wide accident
levels and reducing traffic volumes as a broader approach to traffic management at city

level;
introduction of education programmes to increase traffic calming awareness amongst

all people at all levels;

provision of communication channels for the public to participate in the “calming"”
process;

circumspection in the application of traffic calming, especially with respect to the
function of the road netwark;

enhancement of the efficiency of the road netwerk without detrimentally affecting costs;
minimization of the extent of pollution, environmental and health damage caused by
motarised vehicles;

creation of more open space for human activities;

protection of residential areas and their residents from unwanted through traffic and its
associated dangers;

encouragement of social and economic activities in city cenires;

moderation of extraneous traffic behaviour without positively excluding traffic;
promotion of road safety; and

improvement of traffic flow and a reduction in travel time.

The above goals should form the basis for the setting of goals during palicy formulation at the
local authority level as needs would differ from lacal authority to local authority, palicy goals
should be more specific in addressing local needs. However, the broad goals outlined above
should form the basis around which such goals are developed.
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SECTION II

3.7

PRINCIPLES QUTLINING TRAFFIC CALMING POLICY

In a national policy on traffic calming, there are three principles which should be endorsed,
namely:

- The apportionment of accountability
Personal

Baoth traffic accidents and personal security are associated with personal costs. People
have become insensitive to the road accident rate in the RSA and there is a resistance
to fundamental policy options aimed at reducing tralfic danger.

Cuitural change is essential in the eco-potitical approach to urban traffic. Any policy
aimed at modifying mobility choices would have enarmous implications both socially and
culturally and should not be considered lightly. It is pessible that public attitudes can be
changed, provided that intensive public information programrmes are introduced and that
the public is informed of, and considered in, any change that might influence their its

transport needs.

Community and organisations

Communities and organisations all have a responsibility towards the individual and
should become actively involved in traffic calming. Relevant organisations such as
professional bodies, civics, trade unions etc., should collaborate with local authorities
to address and promote traffic calming. The local authorities should take the initiative
and be actively supporied by these bodies.

Government

There is a challenge to the Government and the traffic professionals who serve them.
They would have to find a way in which they can make a contribution to real change in
cities. They should start by realising that the future of traffic management in local sireets
and the resolution of the whan iratiic dilemma may well lie on the same path:
management of cities, transport systems and travel demand to create an environment
in which sociai atiitudes ta travel! can change.

The RDP (ANC,1994) is clear on its priorities, which are to meet the basic needs of
people, of which transport, a clean and healthy environment and social welfare are but
a few. The Government has already committed itseff to meet these requirements and
has urged that ..."road safely be given the priority it deserves”.

The Government strongly supports the concept of a “non-competilive, publicly owned
transport systemn”. It is cbvious that this objective cannot be achieved overnight. Traffic
calming could serve as an alternative {o roads that are over-congested as a result of
privately owned vehicles. The frustration that many people experience is intolerable, but
there is no immediate alternative except the gradual implementation of traffic calming
measures, together with a strong maodal shift to High Qccupancy Vehicles (HOV) and

public transpart.
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The establishment of methods and procedures to achieve policy objectives
Policies by themselves would not achieve the desired results unless specific strategies,
addressing goals and objectives, ara formulated and put into place. The implementation
of the strategies would ensure that policy objectives are continually revised and that this
policy becomes a way of lifa.

The apportionment of responsibilities and functions
Traffic calming is a matter of local importance and the Government subscribes to the
principle of devolving functional responsibliity wherever possible, provided that the local _
authority can meet the requirements to effectively pecform these functions. The final
responsibility for traffic calming thus lies with the local authority.

Various management functions have to he carried out at the difierent levels of
government. At central government level, the Minister of Transport and the DOT are

responsible for:

- policy formulation;

- manitoring;

. legislation;

- funding;

- research;

- co-ordination;

- execution of functions; and
- international co-operation.

The Government should incorporate all matlers regarding traffic catming into itsr
Transport Policy. The Policy should further provide that legislation should be flexible
enough to accommodate traffic calming and specific measures and should be
formutated in such a way as to avoid ambiguous interpretation,

At provincial and/or regional level, executive functions, paricularly with respect to
matters of regional significance, are carried out,

Subject to the national policy on traffic calming, Provincial Governments and
metropolitan authorities would also make substantial contributions to traffic calming,
especially when traffic calming is extended to corridor and city-wide levels, A major
function of metropolitan authorities is to ensure focal uniformity of practice based on the

National Guidelines.

There is already a growing realisation among professionals and lay groups who are {ruly
concerned about urban ecology, safety and the environment, that the uitimate solution
to tocal traflic problems ligs in changing attitudes towards car usage. Pravincial and
regional authorities could support local authorities by mounting educational and public
relations campaigns to create an awareness for the need to change.

Pravingial authorities may also have to consider the passing of enabling legislation
directed towards the implemantation of trafiic calming measures by local authorities,
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At local authority level, functions that have to be carried out include:
- formulation and application of local traffic calming policy;
- promulgation and/or application of regulatory measures;
. drafting of local traiffic calming plans (TCP's);
- implementation of TCP's; and
- monitoring the results of implemented traffic calming measures.
These functions are intended to support the creation of a pleasant living and recreational
environment, protection of open and natural spaces, with consideration of the needs of
the local community.
3.8 TRAFFIC CALMING PLANS

3.9

Traffic calming plans (TCPs) should form the basis for policy implementation at local authority
level. The objective of such plans is, in the first instance, to define the need for traffic calming
within the context of short, medium and long term transportation planning and, secondly, to

propose measures to meet these needs. TCPs must therefore clearly:-

- describe the problems;

- describe alternative solutions;

- evaluate the consequences of aliernative solutions;
- proposa traffic calming measures;

- prioritise short to long term implementation plan;

- list financial requirements;

. describe monitoring programmes;

- give details of TCP update strategy; and

- give details of approval procadures.

STRATEGIES TO MEET POLICY GOALS

Traific calming is an important part of an overall transport strategy and should be viewed as such
by all practitioners in the field of traffic engineering and, maost of all, by residents and road users.
It implies restraint of freedom of movement for private motor vehicles in certain areas and city
centres to give priority to public transport, cycling, walking and to improve traffic {low.

Traffic calming is well established in most of the larger local authorities today and is viewed by
most as a necessity. However, there are still local authorities that are reluctant to implement any
measures because of the fack of explicit official approval of central government and/or the lack
oi appropriale standards and guidelines. The following need to be carried out in order to reduce
uncertainty among practitioners and policy maxkers about the legality of many of the measures;

. Implemeantation of standard guidelines for traffic calming for use by all local authorities
to ensure uniformity in all towns and cities so as to enhance the understanding and use
of traffic caiming measures among all road users; and

. Inclusion explicit terrninology, signage and implementation of traffic calming in the Road
Traffic Act and Regulations.
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To be successful in the implementation of traffic calming measures, it would be necessary lo:

develop trafiic calming plans as part of short to long term transportation plans;

ensure that TCPs are comprehensive and take account of the transpartation needs of
the area;

involve the public in areas where new traffic calming schemes may affect their daily
routine,;

promote traffic calming and educate the public and road users on its use and benefits;

use {raffic calming for what it is intended (objectives) and not as an overt motive for
urban renewal or street improvement; '

apply traffic calming together with other traffic engineering measures to keep costs down
eg. Provision of a mini-circle where re-alignment of an intersection needs to be done

to improve road safety,;

plan in advance to ensure alternative routes where large schemes may inconvenience
motorists;

use appropriate and adequate signage (DoT 1993) to accompany new traffic calming
schemes, especially where damage may occur (speed humps) for which a local authority
may be liable or responsible;

give publicily to areas that proved {o be successiul;

moniter all measures so as lo be pro-active in terms of possible failure or of the
provision of additional information to the public; and

remove or reconstruct measures that are not working, as, apart from failing to achieve
the desired end result, they would also defeat all efforts to promete traffic calming.
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CHAPTER 4: TRAFFIC CALMING MANAGEMENT

4.1

4.2

4.3

INTRODUCTION

Inn this chapter the general administrative and other requirements for the management and
implementation of traffic calming are described. It is re-iterated that the compilation of traffic
calming policy and the deveilopment of Traific Calming Plans (TCPs) are an integral part of
traffic calming management so that these would largely be dictated by the specific requirements
of the local avtharity.

FINANCIAL REQUIREMENTS

Traffic calming schemes are financed by the local authorities responsible for the capital
investment in roads, but traffic calming schemes may be accepted by Regional or Central
Government, which would then contribute towards the cost.

Contributions from Central Government could be the result of a competitive bidding process,
with the local authorities putting in bids at a certain time of the financial year. The bids should
be based on short to long term Traffic Calming Plans (TCPs). The Department of Transport
should then consider these bids, announce and produce a list of schemes that qualify for
tunding. This process could be merit-based, according to the application of funds and the
success of implemented schemes in terms of meeting traffic calming policy objectives {i.e.
reductions in volumes and accidents). Provincial bodies could institute similar systems.,

The decision by Central or Provincial Government to contribute could, for example, be based
on environmentally justified schemes. These schemes would make a substantial difference to
the range of applications that could be submitted by local authorities, but would naot, by

themselves, generate further subsidy.

Provision for traffic calming projects, based on TCPs and on the short to long term transportation
plans, should be made separately in the budget. Prioritisation and evaluation of implementation
schemes should be adjudicated as in the case of other capital investment projects.

The amoﬁnt to be provided in the budget would depend largely on the size of the local authority
and the extent of traffic calming within that local authority,

Costs would obviously be affected by a variety of issues such as local conditions {location of
services and statutory works), choice of materials and tha method of implementation. it is
recommended, in order to reduce costs, that traific calming measures be implementad in

conjunction with reconstruction or maintenance works.

PERSONNEL NEEDS .

For traific calming to be successfully adopted it is recommended that a muiti-disciplinary team
of specialists be formed within the local authority's engineering structure. There are two distinct
levels at which personnel involved with calming would function, namely at the management and

operational {implementation) level.
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From discussions with the major local authorities applying traffic calming it appears that, at their
scale of operations, the following human resources are required:

Human Resource Description
Coordinator:

Senior transportation engineer;

Engineer/Engineering technician:

4-8 Traffic survey enumerators:

Construction supervisor and
labourers:

Responsibility
Responsible official, report and liaise with public.
Traffic calming policy farmulation.

Preparation of traffic calming policy.
Policy.

Strategies for implementation,
Funding.

Project Management,

Approval of designs.

Belore and after data collection {supervision) and
analysis.

Design.

Application of warrants.

Implementation schedule.

Bill of quantities.

Costing of works.

Maintenance program.

Before and after data collection (traffic valumes,
accidents, traffic speeds, attitudinal surveys, etc.).

Construction of measures.
Road marking and signing.
Lighting.

Drainage.

Maintenance.

The role of the coordinator and senior engineer is purely at a management jevel. The engineer,
who has a significantly lower management function, and the remaining team operate at the

implementation level.

This team is responsible for the preparation of TCP's {planning), investigation, design,
implementation and monitaring of measures. 1 is strongly urged thal, in addition to the above
personnel, the jollowing disciplines be included and a task team be formed to co-ordinate and
manage traffic calming within the municipal jurisdiction :

. Town planner,;

. Public refations oificer; and

. Traffic officer and/or emergency services staif.
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4.4

The time inputs of these peaple would be limited but would ensure that communication betwsen
departments is effectively established. This communication would support the processes of
public participation and evaluation of project feasibility.

PUBLIC RELATIONS AND PROMOTION

The implementation of traffic management measures sometimes generates great public
resistance. In cases where there are conflicting interests, it may be desirable to take a political
decision in defining the boundaries of the affected area before selecting, siting and designing the
traffic calming measuras to be introduced within the area.

Public participation is an essential component for the successful implementation of traffic
calming schemes. The affected public must be involved in the planning, implementation and
monitoring stages. No traffic calming scheme should be initiated without a majority consensus
from residents who may be affected by the proposed scheme. It is also necessary to conduct
opinion surveys after the implementation stage to ensure that the measures are acceptable to
both local residents and local road users.

Eifective public participation requires prior public information. it should therefore be standard
practice to circulate information leaflets to residents and affected persons within the study area.
These must aim at informing and educating them about traffic calming in general, measures that
are used, and the aim and use of these. Although more expensive, it is preferable to inform all
residents within the local authority about measures so as to ensure the widest coverage of

educational information.

Promotion of the traffic calming concept should precede investigation for implementation. This
also serves 1o gauge public reaction at a broad level and would provoke requests for
implermnentation or opposition against measures. Promotional material would typicaily explain the
need for traffic calming, thus ensuring that individuals understand that they themselves
could be contributing to rat running in other areas. The malerial should explain the function
of the road hierarchy to re-enforce the concept of accommodating traffic at the correct level.
Residents would normaily accept measures in their own area since it heips keep out through
traffic and reduces speeds, butl would be resistant to measures applied on other routes on which

they travel.

Opinion surveys are a vital part of the public relations exercise and should be conducted within
the defined study area during the planning stage . The target group would be residents, road
users, office workers, residents associations, NGO's, shop keepers and any other interest group
that may be affected by the planned scheme. The easiest and most cost-effective method of
measuring opinions is by means of public meetings. A more effective and accurate, although
expensive, method is by means of questionnaires completed during roadside or telephonic
interviews, or even as a mail survey. The sample should be drawn randamly and at least 10 per

cent of the affectad population should respond.
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4.5

4.6

4.7

LEGAL ASPECTS AND LIABILITY

The Road Traffic Regulations, promulgated in terms of the Road Traffic Act, 1989, Act 39 of
1889, describe all the road tratfic signs which fall into the reguiatory, warning and information
classifications that are required for the implementation of traffic calming measures.

The South African Road Traffic Signs Manual (DOT, 1993) is currently under revision and would
include a chapter on signing for traffic calming. This is likely to be issued in draft format during
1998. Provided local authorities comply with the signing requirements for traffic calming
measures, thereby ensuring that road users have adequate warning of such devices, claims of
negligence are not likely to be successful. To date, no legal precedent has been set.

IMPLEMENTATION AND MONITORING

It is essential that prior to implementation, the local population and affected road users are
notified of the scale and nature of measures to be implemented and how these would affect
people during the construction peried. Regardless of whether construction is Departmental or by
contract, it should be carried out under the supervision of the traffic calming team.

The tasks related to implementation of works include:

. basic planning;

- detail design;

. schedule of quantities;

- costing of works;

- preparation of tender documents or assignment of construction team;
. public notification;

» initiation of works; and

. commissioning.

Monitoring is essential to ensure that the selected measures meet the goals and objectives of
the project at hand. The traffic calming team are accountable to the public and therefore should
view monitoring in this light. Thorough before and after studies and public participation wouid
ensure that implemented measures can be adapted to meet alf the criteria defined during the

goal setting process.

MAINTENANCE

Maintenance programmes should be developed by the traific calming team. It is a known fact
that many trafiic calming measures are incanspicuous largely as a result of poor maintenance.
Itis therefore the function of the trafiic calming team to develop maintenance procedures and
programs for the different devices. These procedures should be based on evaluations (of
conspicuity, state of road signs, etc.) carried out as part of the monitoring process.

The traffic calming team should identify and determine the costs of the various elements of the
traffic calming maintenance plan. This is essential to allow provision to be made in the council
budget for preventative and regular maintenance of traffic calming devices.
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The layout of many traffic calming devices and measures include paint on the road surface.
These markings are subjected to greater wear than centre and edge line markings which are less
exposed {o traffic. Weathered paint is aiso notoriously slippery when wet. The maintenance of
road markings applied as part of traffic calming devices should therefore enjoy particular

attention.

Road signs providing advance warning of traffic calming devices should be kept clean,
unobstructed by vegetation and be highly conspicuous at all times. The alternative, as suggested
above, is to face possible charges of negligence.

The devices themselves may sometimes be hit by passing traffic. In the case of speed humps,
the leading edge of the hump is subjected to abriormal impact and can thus ravel or break up
completely, becoming a menace to vehicles in general.

Maintenance is a major compenent of effective traffic catming, given the problems as outlined
above. The traffic calming team should thus inspect all devices at regular intervals in association
with the local authority or organisation responsible for maintenance to determine the nature and
extent of repair work that needs to be dane. A good working relationship between the two bodies
is essential and should be actively fostered by the traffic calming team.

A useful tool in maintenance programmes would be an inventory of all implemented measures.
This inventory should include the date of commissioning, road signs used and specific road
markings and paint specification, description of materials (e.g. kerbs, paving, islands etc.), and
a maintenance schedule. The inventory should be kept on a computerised data base and the
type {nature) of maintenance done recorded together with ihe date. This would allow the
identification of maintenance patterns for the respective measures and therefore provide
valuable information to formulate preventative programs,
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CHAPTER 5: STUDIES INTO TRAFFIC CALMING NEEDS

5.1

5.2

5.2.1

INTRODUCTION

In this chapter the procedures necessary for evaluating the feasibility of traffic calming
implementation are outlined. It is specifically focused on information systems, problem
identification, preparation of alternative solutions, evaluation and recommendation of solutions,

implementation and monitoring.

To a large extent, the preparation of Traffic Calming Plans (as discussed in Chapter 3) is
essential since they will constitute a document in the format of classic systems analysis. The
needs analysis forms a major portion of the plan and defines the problem to be addressed.

The criteria to be evaluated in the decision process are:

- the origin of the application;

- the function of the road hierarchy;

. site visits;

. evaluation of warrants to calculate weights;
. establish the need for draft plans;

. public acceptance;

. detail design and costing;

- prioritisation; and

. before and after siudies,

These criteria would be discussed in detail in this chapter.

LAND USE AND OTHER CONSIDERATIONS

Land use

Land use, land distribution and the intensity of development are the primary influences on
transport patterns within an urban area. The travel behaviour of residents and the associated
demand for transport {acilities are influenced by the social, demographic and land use
characteristics of the area. In South Africa there are reguiations concerning future land use,
permissible floor space on a given area of land as well as parking and loading requirements.

Most urban areas in South Africa have shown trends similar to those of other countries with rapid
growth in population and area of urbanisation, increase in commercial and industrial actwny,
increase in car ownership and a contmual decline in CBD patronage.

Urban land uses can be broadly classified into residential, commercial, industrial {including
transportation and communication) and other land uses. The last-mentioned include institutional
(schools, hospitals, universities, etc.) and public spaces {parks, museums etc.). Between 30 and
50 per cent of land is used for residential purposes, 5 per cent for commercial, 10 per cent for
industrial and 10 to 25 per cent far other land uses. It has also been found that roads in urban
areas {including road reserves) occupy between 25 and 33 per cent of all developed land.
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Each type of land use has different trip generation and attraction characteristics. It is therefore
logical that town planners and road design engineers work closely together during the planning
stages of related road infrastructure provision/upgrading and land use development projects. It
is also clear that the characteristics of the road network servicing the different land uses would
have different functional characteristics and these should be taken into account. The need for
mobility decreases as the need for access increases. Consequently, roads providing access
(primarily to residential areas) do not need to accommeodate high volumes of traffic and can be
of a significantly lower order or class than roads primarily providing mobility (e.g. arterials,

freeways etc.).

Since different land uses have different trip making characteristics, the planner should ensure
that land uses generating or attracting large volumes of traffic {(e.g. garages, shopping centres
etc.) are not located within residential cells/areas. These should be planned to be situated on the
boundaries of such areas and to be serviced by the higher order roads. The layout of residential
roads shouid also be such that extraneous traffic is actively discouraged from intruding, and local

traffic discouraged from speeding.

Unfortunately, South Africa has become exposed to traffic intrusion and speeding in residential
areas, largely as a result of poor land use planning andfor road layout planning. This has been
further aggravated by increasing traffic demand which cannot always be accommodated on
roads designated to provide mobilily, resulting in rat running. This is by no means unigue but
reflects the situation in many countries which now experience similar problems. These problems
can be managed through effective traffic management and traffic calming appears to be the
method most likely to succeed in restoring the environmental quality of life to people.

Traffic calming can be implemented in all land use categeries. It is essentially- intended for use
in residential areas, although measures are often implemented in CBD's, industrial and
commercialfretail land uses. Often the need for the implementation of measures in arsas other
than residential areas arise from high pedestrian activity. However, present and future land use
needs careful consideration during planning for traffic calming. The extent of the measures
applied depends on the land use and on the overall objective of the implementation scheme.
However, in all cases a systems approach should be adopted to ensure that a holistic view 1o
identifying problems and developing solutions is taken. This would ensure that traffic calming
measures are not implementad in cases where they are not the ideal solution. Examples of such

cases are given below:

. Higher order roads have insufficient capacity to accommodate existing demand. This
situation is typical where alternative routes through residential areas are pessible, and
are therefare used. Application of traffic calming measures to the affectad alternative
routes would not resolve the problern until additional capacity on the higher order roads

is provided.

. Application of calming measures on higher order roads to reduce speeds. This has the
result of forcing through traffic onto lower order roads (i.2. moving the problem around).
This also occurs if traffic caiming measures are implemented on specific lower order

roadswhere parallef altematives are possible.
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implementation of measures without associated reduction in through volumes and/or
speeds. This happens when detailed studies are not undertaken to determine travel
times through the affected area. After these measures have been implemented, travel
times through the affected area are still lower than on the designated higher order route.

5.2.2 Road hierarchy.

Road networks comprise a hierarchy of roads with diiferent classes and functions. The grading
of a road relatas to the degree of mobiiity and/or access for which it is designed (NHE, 1935, -
SAICE, 1981). These range from inter-city routes {providing mability} to local streets (providing
access). Each road class should only intersect with roads within two gradings of itself. The
application of inappropriate standards to the design of urban roads has created the following
concemns (Dept. of Community Development - DCD, 1983} regarding the basis of older designs

and layouts:

To facilitate driving speeds, wide roads with high levels of visibility are provided;

To improve driving convenience, generous dimensions with easy horizontal and vertical
alignment are provided;

Designs are simplified to accommodate fixed patiern layouts and cross-sections; and

Through traffic is not deflected and all roads give access to detached residential
properties.

From these the following problems and design failures may become evident from the residents'
point of view:

Vehicle dominance: Motorised traffic receives preferential treatmant over pedestrians
and cyclists in areas belonging to these latter groups;

Speed: Generous road geometry encourages speeding, especially on long road sections;

Reckiessniess: Related to speeding, with drivers relaxing their concentration on account
of the safe appearance of roads;

Rat running: Short cuts are encouraged by roads that are wider than needed. This is
aggravated when large traffic atiractors/generators are sited within residential areas;

Inadequate provision for pedestrians: Safe pedestrian routes (with crossings on major
roads) are lacking at schools, bus stops etc;

Severance: Insensitively located freeways and main roads cut off residential areas from
community cenires and facilities;

Accidents: These often occur on roads with many intersections and where on-street
parking abscures vision;
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. Poor functional differentiation: Roads in residential areas are often over-designed in
case they may be required to serve as through {main) routes some time in the future;
and

. Wasteful land use: Land which could be developed is used for circulation space when

road reserves are excessively wide.

in response to these problems, a directive was formulated by the Department of Community
Developrment {1983) which reads:

Design a circulation system for pedestrians, cyclists and motor vehicles which recognises
residents’ needs for SECURITY OF PERSON AND PROPERTY, ROAD SAFETY, PRIVACY
AND ENVIRONMENTAL QUALITY. It should link the various land uses in the most
CONVENIENT way and provide for all engineering services in a manner which is
FUNCTIONALLY EFFICIENT and ECONOMICAL in the use of resources.

Future layouts should be in accordance with the Red Book {National Housing Board, 1995) which
clearly differentiates between roadways providing mobility and those providing access to fronting
land uses. Residential and urban distributor roads have design elements that result in safe
conditions pemitting free flow at reasonable speed. Residential access streets can be designed -
to limit speed and discourage free flow.

Based on the above, it is clear that the problems still exist today, hence the need faor traffic
calming especially on older roads. However, the function of roads within the hierarchy should be
understood if the situation of recurring problems {the same prablem occurring at different
locations once traffic calming actions are implemented} is lo be avoided. Further, it should also
be realised that the problems are frequently the result of shartcamings on the designated higher
order roads. The following sections are based on guidelines issued by SAICE {1981) the DCD
(1983) and the National Housing Board {as amended in 1995}.

Urban roads should be functionally classified on the basis of distance and destination of travel.
A fundamental understanding of how the functional road hierarchy should gperate in terms of
traffic management, and relation of different land use activities to traffic movement generated,

" are essential to both planning and engineering.

The function of the urban road network is to distribute traffic between the different land usa
activities. In an ideat urban network the road hierarchy has three primary categaories, namely:

i) t.ocal roads (within neighbourhoods);

H) Local and district distributors (routes between neighbourhoods, within communities and
routes between communities and within urban districts); and

jii) Primary distributors (inter-district routes for city-wide travel).
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In all cases the road geometry and reserve should reflect the traffic demand. The functional
classes of roads are illustrated (Figure 5.1) and described in more detail {NH8, DCD, and

SAICE) in the following sections.

= }255 1 4 2 Trunk Roads & Primaty Dislibuiors
Minar Arteriala

e Thass ] Dialrict Dislnbulars or Minar Arterials

— Class 4 Local Distabutors

> a Class 5 Aczass Roads
/ \ (3) shows the number af exits on

the higher arder raads

Figure 5.1: Road Hierarchy

Class 1 : Trunk roads (National and reaional distributors)

These are generally rural roads whose funclion is to facilitate the regional distribution of traffic.
They may be national or provincial roads and include freeways, expressways, dual carriageways
and single carriageway main roads. Continuous sections of these roads in urban areas shouid
be designed as by-pass routes. Route continuity is important.

Class 2 - Primary distributors or major arterizls

These roads constitute the primary road network for the urban area as a whole. All long distance
traffic movements to, irom, and within the city should be accommodated on these roads. They
are characterised by high trafiic volumes, limited access and fairly high speeds. Route continuity

is important.

Class 3 - District distributors or minor arterials

These roads form the link between the primary road network and roads within the residential and
other [and use“areas. They distribute traffic between the various residential, commercial and
industrial districts of the urban area. They should connect areas without passing through them.
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These roads are characterised by high traific volumes, restricted access and moderate speeds.
The major public transport movement is accommodated by these roads which should therefore
have the necessary supporting infrastructure {preferably oif the travelled roadway). As in the
cases of Classes 1 and 2, route continuity is important,

Class 4 - Local Distributors

These are local through routes which distribute traffic within communities and which also link
district distributors and access roads. As local bus services can be accommaodated on these
roads, they should be open ended. Local distributors should accommodate traffic generated by
between 400 and 1200 dwelling units. The road layout should discourage extraneous traffic (i.e.
there should be no available short-cuts between adjacent class 2 or 3 roads). Access to

individual properties should not be encouraged.

These roads should not be continuous between adjacent neighbourhood cells (e.g. through
provision of staggered intersections eic.).

Class 5 - Residential access roads

These roads provide direct access to properties within the residential area. Access for motor
vehicles is not their only function and the roads are also used by inhabitants for recreational
purposes (running, cycling, walking elc.}. They also zccommodate the provision and
maintenance of services and stormwater drains.

These roads are minor roads serving a maximum of 200 dwelling units. They do not require
continuous alignments and form part of a closed network, In descending order of priority, the
hierarchy of these roads is as follows:

Class 5a {residential access collector)

These provide a link between the [ocal distributor and other access roads, They service
up to 200 dwelling unils and should not provide short cuts for any traffic using the local
or district road network. They may be part of an open systern or a closed system with
one outlet onto the local distributor (i.e. functioning as an access way). Access to
properiies is allowed where sight distances are nat a problem.

Class 5b (Access loop) :

These carry traffic from about 120 dweiling units, providing a short {ink for cul-de-sacs,
access courts and private roads to a residential access collector. They should not be
linked with local distributars. Separate paved footways may be justified in high density,
low income areas with high pedestrian volumes. These roads should be designed for

joint use by pedestrian and vehicles.
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Class 5c {Access cul-de-sac) :

These are small informal roads providing direct frontage access to between 6 and 60
dwelling units, They should generally not exceed 150 m in length. They are ideally suited
to low to medium density (< 500 m? } developments with open plan front gardens and
where parking is provided on the property. Again these roads should be for joint use by
pedestrians and vehicles. To emphasize this joint use, contrasting design features {e.g.
block paving) could be incorporated. Vehicle speeds should be restricted to 20 km/h.

Class 5d (Access way) :

This is a closed road system with an exit at only one end. it may have variable width (3
to 5 m) and typically carries traffic generated by up to 60 dwelling units. Such roads may
link access couns to each other and/or to other class 5 roads. These roads are not
intended to provide direct access to single buildings (this is not advised where the road
width is less than 4,5 m). The design should ensure consistent low speed and be clearly
marked at its entry to demarcate its special character.

Class 5e (Access court) :

This type of road gives access to about 30 dwelling units and has contrasting designs
to indicate shared use. The design should ensure low speed, especially since these
roads may be used by children for playing. Access courts are particularly suitable for use
in conjunction with access ways at developments where the net density exceeds 16
dwellings/nectare. Access courts may provide links between adjacent access ways to
accommuodate emergency and service vehicles. General use should be discouraged.

Class 5f {Access strips):

These are also known as double panhandles and provide access to a maximum of 4
dwelling units. Turning circles are not provided and the roads can be either public or
private. Parking should be provided on each property.

Private roads:

These are not the property of the authorities and the road reserves are determined by
the owners of such property. However, these roads should be designed to be consistent
with public roads of similar function.

The most imporiant characteristics of the difierent road classes are shown in Table 5.1.
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Tabie 5.1 : Characteristics of the Urban Road Hierarchy
CLASS
DESCRIPTION
Characleristics Predominantly Urban Urban Urban Residential
rural
Linking Urban areas Urban districls Communities Neighbourhoods -
Function Regional tIrban distribulion | Oistrict Loca digtribution Access
disiributicn distrbution
Type of facilily Freaway, dual Freaway, dual or Dual ar single Two lane single Twolana
or single single carriage- carfageway carrlageway single carriage-
carriageway way way andfor of
variable width
5.2.3 Layout of the road network

Residential road networks or layouts may take different forms depending on the selection of the
various road classes in the hierarchy. The guidelines for the provision of engineering services
in residential townships (NHB, 1995 and DCD, 1983) make reference to four network types,
namely grid, serial, branching networks and non-network types. Each network has advantages
and disadvantages and is applicable to different densities, housing types, topography and
climate. However, certain design principles apply to all in the development of an appropriate
network, given the environmental conditions. These principles are:

The layout should as far as possible exclude external {through} traffic, especially HGVs;

Intersections betwean high and low order roads should be prevented by ensuring that
there is a continuaus gradation from one level in the hierarchy to the next;

The number of higher order roads (which are large and expensive) should be minimised
by using lower order roads wherever practical. The proportions of road length between
local distributor, residential access collector and local access roads should be < 15%,
< 30% and >60%. This would ensure that the maximum cost savings are achieved,

Roads should preferably intersect with other roads which do not differ by more than one
level in the hierarchy, The difference in class level should never exceed 2, and then only

in exceptional cases,

The number of intersections, especially on higher order roads, should be minimised;

Cross roads on higher order roads should be avoided unless the traffic demand warrants
the installation of traffic signals or roundabouls. Where these are not warranted, T-
junctions are preferred, with the lower order road intersecting at right angles. Low iraffic
volumes on the lower order {class 5) roads may justify the use of crossroads;
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The road layout should consistently give the automatic right of way to traffic on the.
higher order roads. Straight and continuous sections should therefore be used for the
higher order roads, which would then have logical right of way aver traffic on the lower

order intarsecting road,

Land uses affecting traffic volumes and distribution should be such as to minimise intra-
neighbourhood traffic. More intensive traffic generators (e.g. shops, schoals, flats, etc.)
should not be located so that traffic has to pass more sensitive and less intensive
generators (detached dwellings) to gain access to the higher order roads:

Areas attracting vehicular traffic should be located on local distributors and preferably
on the periphery of the area. This would concentrate traific on the local distributors. The
neighbourhood should be served primarily by local access roads;

Houses should be mainly located on lightly trafficked, low speed roads;

Bearing the above in mind, the designer should strive to provide easy access to the local
distributor by aiming to minimise the number of junction turns {< 3 turns) and trave! time
{< 1,5 minutes) without allowing speeds to become excessive;

In addition to vehicles, pedestrians and cyclisis should be afforded the same
consideration when residential access roads are designed;

Bus routes and facilities attracting pedestrians should be located so as to minimise
walking distances and also to avoid at-grade crossings an busy, higher order roads.
Where crossings cannot be avoided, these should be provided with traffic signals.

Pedestrian circulation networks should be incorporated into the total circulation network,
Where road layouls cannot facilitate the most direct route to pedestrian generators,

exclusive pedestrian rights of way should be provided:

Where there are large differentials in speeds of vehicles and other road users and where
there are concentrated pedestrian and cycle movements, walkways and cycle paths
should be provided within the road reserve. Where vehicle speeds are below 30 km/h,

segregation is unnecessary;

Sutticient parking, which is closer to destinations than alternative on-street parking
should be provided. At least one parking space per low car ownership property should
be provided with further pravision for visitor parking within the road reserve; and

Emergency and public service vehicles should not have to reverse for distances in
excess of 20 metres.

5.3 INFORMATION REQUIREMENTS

The implemnentation of traffic calming schemes impacts on not only an individual street but on
the entire area surrounding that specific street. A holistic approach is essential to prevent
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problems being treated from spilling over onto adjacent streets. it is therefore imperative that as
much information as possible regarding the study area (defined as that area which may be
affected by the implementation of traffic calming measures) be gathered.

Data can be sourced from shart to medium term transport plans, land use development plans,

traffic studies, accident data bases, aerial photographs, “as-built” plans, vehicle registrations and
licence data bases, population and other socio-economic statistics, etc. For the purpose of
preliminary and detail investigations, as much of the following information as possible shouid be

obtained:

. accident statistics;

- traffic speeds;

- traffic volumes;

. pedestrian and cycle volumes or routes (e.g. to schools, shops elc.);

. applications/complaints from ratepayers;

. geometric characteristics;

- public transport (including minibus taxis) usage in the affected area;

- parking demand, supply and utilisation;

. land use {especially of sensitive destinations such as schools and shops);
. road signing and marking; ‘
. delivery routes; and

. service routes.

In the case of detail investigations, surveys should be initiated o collect data ihat are not
available. These could include traffic surveys, household opinion surveys, visual inspections,
road sign and marking inventories, etc. In all cases it is recornmended that all data collected be
collated in a standardised manner and stored on a computerised dala base and on hard copy.

PROBLEM IDENTIFICATION

Tratfic calming projects should be identified within the framework of Transportation Systems
Management (NTC, 1988). This would facilitate better planning, investigation, prioritisation,
implementation and monitoring of such projects. It would also ensure that traffic calming projects
are evaluated within the context of the overall transportation needs in the area.

However, in many cases ag hoc requests are received from the public for the implementation
of some measura or measures. Generally these would not have been planned or budgeted for.
In this situation the application should still be evaluated and prioritised within the transportation
needs framework of that specific year. Only in exceptional circumnstances should ad hoc requests
be given higher priority than requests aiready received. Again, it is recommended that the
Guidelines for the Transporiation Systems Management Process (NTC, 1988) be followed in this

process.
Scoping studies

The fotlowing check list would assist the designer in obtaining all relevant background data
befare initiating public involvement during the planning stage:
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Evaluate applicatians for traffic calming measures or alternatively adopt a pro-active
approach and compile an inventory of areas where traffic calming may be needed;

Define the study area from topa-cadastral plans showing roads, railways, and services;,

Evaluate development plans and determine the impact of future development or the
operation of existing roads (traffic generation etc.};

Define the road hierarchy and establish that roads within the study area function
according to the desired hierarchy. This means that volumes, vehicle classes and
Origin-Destination patterns would have to be determined. Historic data should also be
obtained to determine whether there has been sustained growth in traffic and the
reasons for this growth. If traffic data on the specific road under consideration are not
available, then at least data for surrounding higher order roads should be obtained to get
an indication of possible capacity retated problems on the higher order network. If not
available, these should be measured as part of the before studies;

Determine what proportion of traffic is non-ocal, whether speeds are excessive, whether
collisions have been reported, trends in collisions in the area and possible causes;

|dentify public transport routes and determine the requirements of public transport
operators and service operators;

Identify and assess the likely demand for cycle and pedestrian routes and facilities (e.g.
near schools, old age homes, shopping centres etc.);

Evaluate road link and intersection capacities and identify problems areas. Assess these
against short to medium lerm upgrading plans;

Determine what provision is made for on and ofi-street parking;
Identify interested and affected parties;
Identify possible calming treatments to relieve the prablems; and

Prepare sketch plans of proposals for discussion with stakeholders.

it is ernphasised that this phase should be seen as a scoping exercise and existing data should
be used as far as possible. This would include site visits which are often invaluable in identifying
systern constraints. Subjective judgements from residents would also assist in providing some
information regarding the problems and associated causes, The data collected during initial
scoping is intended to help determine whether detailed project analysis and design is justified.

A framework for evaluating the feasibility of further investigation is provided on Table 5.2. To
some extent this is based on the warrants developed and used extensively by the Cape Town

and Bellville municipalities.
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Criteria with the same weights are grouped together and then the four resulting weight groups
are used in the calculation. An averaging process is applied to each weight group separately (to
accommodate situations where data for certain criteria are unavailable) and the weighted scores
for the groups summed to derive a total score for the site.

To calculate compliance with the warrants the following calculation is used to determine the
weighted score:

Where :
TS = weighted total score for site in question
P, = point for criterion i in weighting group |
W, = weight for criterion i in weighting group §
n, = number of crilerion in weighting group |
N, = number of criterion under consideration in weighting group |
i = various weighting groups - 1,2, 3and 5

The weighted score can be used as follows to determine whether the proposed measures are

warranted:

Condition 1 : Score below 32 points Not warranted for implementation or further
investigation

Condition 2 ; Score between 32 and 43 Further investigation

Condition 3 : Score above 43 Warranted for implementation

it should be noted that the above evaluation is intended to eliminate unnecessary data collection
and detail investigation. As far as possible existing data should be used. In cases where these
data do not exist, the project team should make realistic estimates or, alternatively, conduct

small studies to limit costs,
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Table 5.2 : Warrants for Testing the Feasibility for Detail Investigation
Guidslines for evalualing {easihility
CRITERIA Paint scare Weight
0 1 2
1 Traffic volumes® <150 vph 130-800 vph >60¢ vph 3
2 EAN (per 107 veh-krn}) <10 11-70 >70 3
3 Public sarvice vehicles >5wh 3-5wph <3 wph 1
4 Pedestrian risk Low Mediurn High 2
5 85th percentile spsed* < 80 km/ 50 - 70 km/h >70 km/h 5
& Through traffic volume <3% 5-50% > 50 % 5
7 Pedestrian volumas < 250/4h 250 - 500/4h »>500/4h 3
{Val/4h aver 150 m)

8 Parking/Toading movements <100/Mkm 140 - 290/M/%m »>200/Mhkm 1
g Schools/playgrounds No - Yes 2
10 Footway/verges Made Rough MNone 2
11 Fronlage/accesses spacing >75m 30-75m <50 m 2
12 Sensilive arga Na Slightty Yes 1
13 One ar two-way Cna Two 1
14 Slopping sight distanca >130 50-130m <50m 1
15 Gradian! >5% 3-5% 3% 1
16 Road type 5(b-g) Sa 4 e}

Where : Traffic volumes =

EAN

Public service vehicles

FPedestrian/risk

85th percentile speed

Through Lraific volurme

Pedesirian volumes

Schools/playgroundds

1

I}

il

Foolway/verges . =

Average hourly peak traffic velumes between 05:00 and 18:00.

Equivalent sccident number (calculaled as shown in Section v,
Appendix F).

Average peak hour volumes (buses, refuse removat trucks, elc),

The potential risk Ihat pedestrian and vulnerable road users are
exposed to in the presence of traffic can be subjectively assessed,
{e.g brake lights, swerving elc.).

The speed at or below which 85 per cent of the vehicles travel,

That proportion of traffic that has neither an origin ar destination
alang the road, or within the area, under study.

The volume of pedestrians crossing a road over a four hour periad
and measurad over a 150 melres roadway length.

Tha presence of schools/creches/playgroups etc. within lhe siudy
araa.

The provision of pedestrian facilities (pavements elc.) within the
verges, .
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The average distance between accesses to properties within the
studied areafroad.

I

Frontage/access spacing

Sensitive area = The presence of hospilals, ald age homes, clinics etc, and other
facilities that may be sensitive to iraffic, lraffic noise, fumes etc.

One or two-way = Whether roads accommodate Iwo or one-way traffic flow.
The minimum distance required for a driver to bring his vehicle 1o a

standstill, based on speed, driver reaction time and skid resistance
{See Section V). !

n

Stopping sight distance

Gradient = The vertical rise or fall of the roadway measured from the base lo the
apex and expressed as a percentage.

Road type = Hased on recognised road class classification

* NOTE: Al sites whera:  a) speeds fall in the highest calegory and volumes in the lowest

calegory, exclude volume from the calculation; and

b) volumes fall in the highest category {> 600 vph) and speeds in the
lowest category (< 80 km/h), exclude speed from the calculation,

Speeds are infiuenced by lraffic volumes and for these extremes sites with
high speed or high volume would be penalised by low volume and jow speed.

Public participation

Based on the sketch plans developed in the preliminary investigations, prepare opinion survey
questionnaires outlining the proposals. Ensure that the questionnaire is designed so as to
convey the intent of the scheme and explains the reasons behind it, The opinion surveys should
be conducted amongst all categories of road users, as well as among residents in the affected
arga. A minimum sample of 10 per cent should be drawn. The survey technique.for road user
surveys may take the form of roadside surveys or questionnaires distributed to road users and
collected on a specific day (preferably the next day) after distribution,

Surveys among residents may be personal, postal or telephonic and should be condusted at
least three months before the detailed data collection phase is initiated. This is also required in
terms of rating the future viability of the propased scheme (Section 5.9). The sample should be
drawn randomly throughout the study area and at least a 10 per cent response should be
realised. Respondents should be provided with the necessary background regarding the
proposed implementation of measures. The questionnaire should be short and open-ended
questions should be avaided. {An exampie is shown in Appendix B).

The analysis of the survey results should indicate that residents in the study area support the
proposed treatments,

Detailed studies

Based on the acceptance criteria for initiating the detail studies (Sections 5.4.1 and 5.9) the
planning or detail investigation can be initiated. Traffic studies should be plannad to coliect all
relevant dala (fraffic volumes, O-D, speeds, pedestrian and cycle volumes etc.) and structured
so that the detail study results can be used as a before study which should be comparabie to the
after study {see Section 5.7 for detail of before and after studies).
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In all cases the designer should llaise closely with persons responsible for land use and
transportation planning. During the problem identification phase, the following actions should be
undertaken as part of the detailed study:

. identify the scope of the problem (i.e. is it at local, corridor or area-wide ievel);

. collect all relevant daia and superimpose this on an area base map;

- define the goals and objectives of the project;

. determine the relationship beiween perceived or measured problems and identify the

underlying causes; A final step in this progess is to produce a status quo report which
describes the existing situation in terms of traffic, road hierarchy, road safety and other
issues (such as resident and road user opinicn}. Identified problems should be indicated
and the cause and effect explained. In some cases, depending on the scale of the
investigation, it may be necessary o use traffic or transportation planning software to
model and calibrate the existing situation. Examples of such models include EMME-2,

CONTRAM, SATURN, etc.
PREPARATION OF SOLUTIONS

The primary input of this stage is the status quo report prepared during problem identification,
Based on the identified problems, engineering alternatives can be identified to address the

objectives of the study.

From these, applicable traffic calming measures can be selected {Chapter 6 and 7) for testing.
The following tasks would need to be done:

. develop solutions for the underlying causes and establish wheiher these would resolve
the problems;

- identify traffic calming measures (see Chapter 6 and 7) in support of the above solutions
where necessary;

- develop alternatives for implementation,
- test the impact of the above on current and future utilisation;

- discuss proposed solutions and impacts with town planners and ensure that these do not
run counter ta the short to medium term transportation and land use plans;

- prioritise the alternatives using cost-benelit analysis as a basis; and

. select the most feasible and cost-efficient alternative,
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PRIORITISATION

[t is reiterated that the advantages and disadvantages of the various alternatives can be
determined by making use of existing transportation planning and sometimes of traffic
engineering software (e.g. Arcady, Simtra). This is especially relevant where implementation
impacts on the corridor or area-wide level, In all cases the merits of each alternative should be
compared on the basis of the degree to which the measure meets the desired objective, taking
into account possible negative impacts on the surrounding network/area.

The specitic project should then be evaluated against other projects on the capital or
maintenance budgets.

As part of the evaluation it is recommended that the specific project be prioritised against other
traific calming and TSM related projects. It is not the objective of this document to be
prescriptive in the prioritisation process. All local and metropolitan authorities have procedures
in place for this purpose. However, it is suggested that both cost-benefit and change in amenity
De considered in this process. An evalualion matrix, measuring potential improvement and/or
benefit against the objectives, can be useful in prioritising specific projects. Such methods are
described in the TSM procedures {NTC, 1988).

BEFORE AND AFTER STUDIES

Fallowing the prioritisation process, the extent of data to be collected would become evident.
The objectives of the specific study would also indicate the type of data to be collected in the
before and after studies {e.q. speeds do not need io be measured if the objective is to reduce

through traffic).

Before and after studies should be conducted to evaluate the relative success of the
implemented scheme. In both cases traffic and attitudinal data would need to be collected. In

all cases the following studies would be required:

- 0-D studies - Origin-Destination patterns within the study area would need to be
determined. Two methods could be used, namely (a) vehicle registration surveys or (b)
driver roadside interviews.

{a) Vehicle registration surveys {Appendix C) are effective for determining both
O-D patterns and travel times through the road network. Unfortunately, O-D
studies require large numbers of enumerators who would have to be deployed
to form a cordon around the study area. It is also suggested that a few
enumerators are placed at strategic locations {on roads that are candidate or
potertial rat run routes) within the study area road network. Surveys should be
conducted for al least one day, with sampling during the morning, midday and
afterncon peak periods. It is stressed that a vehicle regisiration survey is hased
on sampling, since not ail vehicles would be recorded or matched. Generally,
the survey is designad to sample traffic, thereby improving the likelihood of a

- high match rate, ‘This can be achieved by selacting only vehicles that have
ticense plates ending in selected numerical digits (each digit representing a
10% sample) or alternatively reading anly ihe first three digits of each number
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plate, In all cases provision should be made for classifying cars, buses, HGVs
and minibuses/taxis.

() Driver roadside interviews {Appendix C) can be done by making use of
systematic sampling of vehicles on & specific route or routes. These surveys
normally require the help of the local traffic departments since vehicles need
to be pulled off the road. A standard questionnaire is used and drivers are
interviewed at the roadside. Typical questions such as "where are you coming
from and where are you going”, would determine the origin and destination
patterns.

. intersection_counts - 15 minute, classified turning counts (Appendix D) should be
conducted at all critical inlersections. Critical intersections can be identified as those
providing access to the study area as well as those within the network that provide
access to alternative routes through the network. Again these should be conducted for
the same period as discussed abave.

In addition to the above surveys, speed measurements would be required in cases where the
objective is to reduce speeds on the road natwork within the study area. tt is recommended that
spat speeds on the roads to be treated are measured. This can be done using radar or
preferably, using data logging equipment (e.g. TEL, TDL etc} linked to inductive loops, If data
logging equipment is used, the measurements can be carried out for a full seven day period
since traffic flows, vehicle classes etc. are also recarded. This would not materially affect costs.

Preceding the before and after studies, extensive publicity should be given to the proposed
project, Affected road users and residents should be informed about the result of the attitudinal
study and proposed measures 10 be implemented shouid be introduced.

Following implementation, the studies should be repeated at the same locations as those used
for ithe before studies. After studies should only be initiated two to three months after
implementation, thus ensuring that traffic patterns have stabilised and that residents have

hecome fully acquainted with the measures.

MONITORING

Monitoring is essential to the success of trafiic calming. As part of this process, selective law
enforcement may be applied to ensure compliance with implemented measures, especially those
that are not seli-enforcing (such as prohibition and access restriction signs). Aspects that require

monitaring are:

- vehicle speeds and volumes; and
. complaints, petitions etc. received from residents.

PLANNING FRAMEWORK

The criteria to ha considerad in the planning and decision making process are shown in Figure
5.2. The decision-making framework summarises the requirements of traffic catming needs

studies, as discussed in this chapter,
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Figure 5.2: Decision Matrix
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SECTION [lI: SELECTION OF APPROPRIATE MEASURES

The procedures described in Section 1il are extensively based on, and adapted from, documentation and
practices in the Netherlands (CROW, 1988) and this source is gratefully acknowledged.

CHAPTER 6: IDENTIFICATION OF APPROPRIATE MEASURES
In this chapter, algorithms are presented to identify appropriate measures at:

. zones of reduced speed;

. zones of mixed traffic {volume reduction};
. pedestrian crossings; and

. facilities for handicapped persons.

In each case the characteristics of the specific situation are outlined, allowing the user to select the
relevant reference pages. The reference pages describe the situation and highlight specific
considerations before recommending the applicable measures (described separately on the measure
pages - Chapter 7). The measure pages summarise the area of application (conditions describing the
initial situation in terms of road widths, volumes etc.) geometric characteristics, implementation,

combinalion possibilities, positive and negative aspects.

The reference pages are coded as follows and discussed in this chapter:

SR (Speed reducing)
. MT  (Mixed traffic)

The reference pages and associated measure pages for pedestrian facilities (Ped.) and provisions for
handicapped persons {Han.} are shown in Appendix E. In most cases these are used to complement
calming treatments and the designer should not ignore their value.

Note: Reference pages describe a given set of conditions for which a number of traffic calming
measures may he applicable. Measure pages provide detailed information on specific
traffic calming measures {Chapter 7). An explanation of the referencing system is

provided overleaf.
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Explanatory note to the referencing system:

Reference pages describe a range of conditions and recommend a variety of traific calming
measures that can be implemented under these conditions. The system to the relevant measure

is as follows:

EXAMPLE (REFERENCE PAGE SR1: PAGE B-7):

3. Applicable measures
Level Chapter Page no.
Both sides Parking None Not relevant
method
One-sided
Road section | TM(Ch7) 22,61,64,89 | 24, 45,863,684 |36 21, 25, 286, 24, 29,
86, 67, 71
Intersection TM(Ch?7) 80 80, 81 75, 76, 82, 83, B4
SM(ADPE) 56

TM (Ch7) {under the heading “Chapter”}, 22 (under the heading “Both sides"') applies to a traffic
management (TM) measure that can be used on both sides of a road section. Details of the
measure are given in Chapter 7 on page 7-22 (hence 22).

Page no's:

7.5 - 7.13: TR - Measures impacting at the town and regional planning level
715 - 7.102: TM - Traffic management measures for mixed traffic

E36 - E 51: RU - Traffic provision for separate categories of road users

E52 - E53: SM - Measures in support of the calming effect

E54 - E71: CR - Measures aimed at regulatory movement

8.1 Technical aspects in mixed traffic

The composition and design of measures provided for mixed traffic are determined by the
different traific categories or classes. Distinction is thereiore made between:

- motorised traffic
- pedestrians along tha roadway
- cyclists
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These categories are not necessarily homogenous. Within each category characteristics can
differ significantly from case lo case. These differences are evident from:

Motorised fraffic : Cars, minibus taxis, HGVs, buses, motorcycles, emergency
vehicles, service vehicles elc.

Pedestrians : Average pedestrian, children, elderly, handicapped, illiterate
elc.
Cyclists : Young, average, elderly, etc.

It is therefore important to identify thase characteristics which would determine the appropriate
design for the measure.

One of the most important and effective means of reducing conflicts is to reduce the speed
difterential between road users as much as possible. In general this implies that high speeds
within the residential area need to be reduced. Section 6.1.1 focuses on presenting a system for
selecting measures specific to speed reduction.

Section 6.1.2 presents a methodology specific to speed reduction measures applicable to
accesses to private proparties.

Situalions where two or three types of traffic (e.g. motorised + pedestrian) share a roadway then
it are referred to as “mixed traffic” (Section 6.2). This therefore implies that there is no exclusive
provision for the separate categories and this may give rise lo conflicts.

Section 6.2 gives a system for selecting measures appropriate to mixed traffic in more general
situations (i.e. not a speed reduced zone and not related to private property access). It relates
the traffic function and traffic mix to the associated calming application/s.
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Algorithm for selecting measures appropriate {o speed reduced zones

These are measures aimed at reducing or limiting the speeds of vehicles on typical residential
roads (roadway with pavement/verges). Although in South Africa there are as yet no designated
low speed zones in residential areas, it is advised that these be seriously considered. The
Netherlands and the UK have such speed zoning systems in place. it is therefore imporlant
to note that the selection system applies to speed reduced zones only. it is also apparent
that as the applied speed limits relate closely to the functional road hierarchy, public resistance
may be experienced when adopting the measures to roads with a higher mabilily function {i.e.

60 km/h).

The speed reduced zones should comply with the following criteria:

. The maximum speed should be the reasonable result of prevailing circumstances;

- The street/s may not have a through traffic function;

. The operation and functioning of public transpart may not be significantly affected;

. The speed zone area may not be confused with the "Woonerd” concept;

. Speed reduction measures may not impede or hinder rapid access for emergency
vehicles or the operational efficiency of delivery vehicles loading and/or off-loading
goods;

- There should be adequate street lighting to ensure that speed reduction measures are

clearly visible at night; and
. The measures may not pose any threal to traffic using thern at the posted speads.

The sefection system for speed reducing measures, although summarised fram the CROW
document (CROW 1988), is based on the original Dutch handbook for 30 km/h zones, Whera
applicable, the geometric criteria have been adapted to accommodate the South African
situation. The algorithm shown in Figure 6.1 is based on three primary categories, namely
provisions/measures within the speed reduced zone, gates {access treatments) and traffic
management measures,

The following conditions generally apply within the zone:

. traffic flows are low;
. speeds do not exceed the desired speed (typically 40 km/h);
- pedestrian crossings are distributed aver the full length of road {i.e. are not concentrated

at ong or two points); and

. cyclists genarally use the roadway.
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Since these characteristics are typical in the speed reduced zone, and there is litile variation
between zones, they are excluded as primary variables in the selection scheme. However, the
following are applicable in the selection of lraffic calming measures:

. total available street width (roadway pius parking), either less or greater than 8,5 m;
. the function of the street for cycle traffic, either with or without a separate cycle path,
and

. the direction of traific, either one or twa-way.

The reference pages introduce two additional characteristics, namely whether the treatment is
at an intersection or along a road section and the way in which parking occurs. Since marty of
these measures are for speed reduction they are also applicable and are often the same as
provisions for pedestrians (PED reference pages - Appendix E).

Measures supporting speed reduction treatments have an indirect impact on speed (i.e. by
themselves they are not effective) and are therefore not directly referenced.

Since the situation may vary considerably from street to street, the selection system should be
applied for each street requiring treatment. Again this emphasizes the need to adopt a holistic
approach to prevent problems spilling from one street to the next. For each street under
consideration, the following issues should be identified and assessed:

. the scope andfor extent of the residential and traffic function (e.g. only a residential
sireet or one which provides access to another suburby);

. the function of the street;

. trafiic composition;

. segregation of pedestrians from other traffic;

. provision of crossing points for vulnerable road users;

. parking need and method of parking;

. the presence of loading facilities and infout movements;
. the location of gullies, light poles and lrees;

- position of services (cables, ducts etc.);

- traffic control and management measures already in force; and

. snvironmental characteristics.
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Should muliiple measures be implementead, the following are also important;

. as far as possible, apply measures at intersections;
. the distance belween measures should be less than 80 m'; and
. apply combinations of measures in such a manner that the positive aspect of ane

negates the negative aspect of the other.
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REFERENCE PAGE SBH1:
1. Characteristic

Available width between kerbs < 8,5 m (including parking space)
Street with important cycling function
One-way traffic,

2. Considerations

Function of the street (residential or distributor)
Vehicle composition

Segregation of pedestrians from other traffic
Presence of crossings for vulnerable road users
Need and methad of parking

Loading facilities and number of INFOUT mavements
Location of gullies, light poles and trees

Pasition of services

Traffic management measures in force.

3. Applicable measures
Level Chapter Parking Method and Relevant Page No's
Both sides One-sided None Not relevant
Road Section | TM{Ch7) 22,61,64,69 |24, 45,63, 64 | 36 21, 25, 26, 28, 29,
66, 67, 71
Intersection TW{Ch7) B0 80, 81 75,78, 82, 83, 84
SM{AppE) 56

Note: The methad of parking to be applied is determined by available streel width and parking
demand. Measures that can be applied on roads where parking occurs may also be

applied on roads with no parking.
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REFERENCE PAGE SR2:

1. Characteristic

Available width between kerbs < 8,5 m {including parking space)
Street with important cycling function
Two-way traffic

2. Considerations

Function of the street (residential or distributor)
Vehicle composition
Segregation of pédestrians and other traffic

" Presence of crossings for vulnerable road users
Need and methad of parking
Loading facilities and number of INJOUT movements
Location of gullies, light poles and trees
Position of service
Traific management measures in force

3. Applicable measures
Level Chapter Parking Method and Relevant Page No's
Both sides One-sided None Mot relevant

Road TM({Ch7) 22, 47, B1, 24, 45, 54, 59, | 33, 36, 47, 21,25, 26, 29, 42,

Section 69 69 53 66, 67

Intersection | TM(Ch7) | 80 80, 81 75,76, B2, 83, 85,
86, 87,

SM{AppE) 56
Note: The method of parking to be applied is determined by available street width and parking

demand. Measures that can be applied on roads where parking occurs may also be
applied on roads with no parking.
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REFEREMCE PAGE SRa3:
1. Characteristic

Avallable width between kerbs < 8,5 m (including parking space)
Sireet with unimportant function for cyclists
One-way traffic

2. Considerations

Function of the street {residential or distributor)
Vehicla composition

Segregation of pedestrians from other trafiic
Presence of crossings for vulnerable road users
Need and method of parking

Loading facilities and number of IN/OUT movements
Location of gullies, light poles and trees

Position of services

Traffic management measuras in force

3. Applicable measures
| Level Chapter Parking Method and Relevant Page No's
Both sides | One-sided None Nat relevant
Road TM({Ch7) 64 45, 56, 64, 68 36, 39 21, 25, 26, 28, 29,
Section 80, 66, 67, 71
SM(AppE)
Intersection | TM{Ch7) 80 80, 81 75, 76, 82, 83, 84, 89
SM{AppE) 17

Note: The methad of parking o be applied is delermined by available street width and parking
demand. Measures that can be applied on roads where parking occurs may also be
applied on roads with no parking.
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REFERENCE PAGE SR4:
1. Characteristic

Available width between kerbs < 8,5 m (including parking space)
Street with unimportant function for cyclists
Two-way traffic

2. Considerations

Function of the street (residential or distributor)
Vehicle composition

Segregation of pedestrians from other traffic
Presence of crossings for vulnerable road users
Need and method of parking

Loading facilities and number of INJOUT movements
Location of gullies, light poles and trees

Pesition of services

Traffic management measures in force

3. Applicable measures
Level Chapter Parking Method and Relevant Page No's
Both sides | One-sided None Not relgvant

Road TM(Ch7) 48 32, 45, 54, 56, 33, 36, 39, 21, 25, 28, 28, 40,

Section 58, 59, 64, 68 47,53 60, 86, 87, 71
SM{AppE) 54, 55

Intersection | TM{Ch7) 80 80, 81 75, 76, 82, 83, 84, 89
SM{AppE) 17

Note: The methad of parking to be applied is determined by available street width and parking
demand. Measures that can be applied on roads where parking occurs may also be

applied on roads with no parking.
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REFERENCE PAGE SRS:

Characteristic

Available width between kerbs > 8,5 m (including parking space)

Street with important function for cyclists
One-way traific (Note: one-way traffic on wide streets should be discouraged therefore only

limited measures are provided for.)

2. Considerations
Function of the street (residential or distributor)
Vehicle composition
Segregation of pedestrians from other traffic
Presence of crossings for vulnerable road users
Need and method of parking
Loading facilities and number of INJOUT movements
Location of gullies, light poles and trees
Position of services
Traffic management measures in {orce
3. Applicable measures
Level Chapter Parking Method and Relevant Page No's
Both sides One-sided None Not refevant
Road TM(Ch7) | 22,37, 61,67 | 24, 45,57 38 28, 62, 66, 71
Saction
intersection TM{Ch7) 77, 78,79 84

Note: Tha method of parking to be applied is determined by available street width and parking
demand. Measures that can be applied on roads where parking occurs may also be

applied on roads with no parking.
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REFERENCE PAGE SRE:

1. Characteristic

Available width between kerbs > 8,5 m {including parking space)
Street with important function for cyclists
Two-way traffic

2. Considerations

Function of the street (residential or distributor)
Vehicle composition

Segregation of pedestrians from other traffic
Presence of crossings for vulnerable road users
Need and methad of parking

Loading facilities and number of IN/OUT movements
Location of gullies, light potes and trees

Position of services

Traffic management measures in force

3. Applicable measures
Levei Chapter Parking Method and Relevant Page No's
Both sides One-sided None Not relevant
FRoad. TM{Ch7) | 22, 37, 46, 4B, | 24, 45, 55,57, | 36, 70 21, 25, 26, 28, 29, 33,
Section 61, 65, 59 58, 63 41, 42, 47, 48, 51, 53,
62, 66, 67, 71
Intersection TM{Ch?7) | 75,76, 80,82, | 77,.78,79 81, 84, 86
83, 85, 87
Note:  The method of parking to be applied is determined by available street width and parking

demand. Measures that can be applied on roads where parking occurs may also be
applied on roads with no parking.
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REFERENCE PAGE SRT:

1.

Characteristic

Available width between kerbs > 8,5 m (including parking space)

Street with unimportant function for cyclists
One-way traffic (Note: one-way traffic on wide streets should be discouraged therefore only

limited measures are provided for.)
Considerations

Function of the street (residential or distributor)
Vehicle composition

Segregation of pedestrians from other traffic
Presence of crossings for vulnerable road users
Need and method of parking

Loading facilities and number of INFOUT movements
Location of gullies, light poles and trees

Position of services _

Traffic management measures in force

Applicable measures

Level

Chapter Parking Method and Relevant Page No's

Both sides One-sided None Not relevant

Roacd

Section

TM{Ch7y | 22 24, 43, 57 36, 39 28, 60, 62, 68, 58, 71

Intersection TM(Ch7) 77,78,78 84

Note: The method of parking to be applied is determined by available street width and parking
demand. Measures that can be applied on roads where parking occurs may also be
applied on roads with no parking.
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REFERENCE PAGE SRHS:
1. Characteristic

Available width between kerbs > 8,5 m {including parking space)
Street with unimportant function for cyclists
Two-way traffic

2. Considerations

Function of the street (residential or distributor)
Vehicle compasition

Segregation of pedestrians from other traffic
Presence of crossings for vulnerable road users
Need and method of parking

Loading facilities and number of INJOUT movements
Location of gullies, light poles and trees

Position of services

Traific management measures in force

3. Applicable measures
Level Chapter Parking Method and Relevant Page No's
Bath sides One-sided None Not refevant
Road TM{CH7) | 46, 48 45,85, 57,75 | 36,39, 70 | 21, 25, 26, 28, 29, 32,
Section 33, 40, 47, 49, 30, 51,
53, 60, 62, 66, 67, 68,
71
Intersection | TM(Ch7) {75, 76, 80, 77,78, 79 81, 84, 886, 88, 89
82, 83, 85, 87 ‘

Note: The method of parking to be applied is determined by available street width and parking
demand. Measures that can be applied on roads where parking occurs may alsc be
applied on roads with no parking.
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REFERENCE PAGE SRo9:
1. Characteristic

The speed reduced road is a side road of a 80 km/nh road (Type 1)
The speed reduced road is an extension of a 60 km/h road (Type 2)
A combination of Type 1 and 2 (Type 3}

2. Considerations

From both the perspectives of traffic circutation and of maintaining the maximum desired speed
(typically 30km/h), gates {access/threshold treatments} are necessary on the boundaries of the
speed reduced zone. The gates serve:

. to clearly indicate that there are speed reduced zones behind them;

. to impress on non-local traffic that speeds in the zone are markedly {ower than on
surrounding roads;

. to immediately reduce speeds of vehicular traffic to the required design speed (30 km/h
or lower}; and

. to prevent uncertainty regarding the priorily at the treatment.

it is therefore generally recommended that access/threshold treatments be applied at
intersections, since the road user perceives these as the most logical. In principle this allows

three possible alternatives, namely:

gate with exit construction (into higher order road};
. gate without exit construction and regulated with signs; or
. gate 20-30 metres {rom the inlersection.

The fast option is applicable where traffic volumes on the higher order road are high or where
specific control measures are already in force.

In cases where the speed reduced street is an extension of & higher order road then it is
recommended that the speed is not reduced by more than 25 km/h unless other complementary
speed reducing measures have been introduced in the higher order road (at a distance of 50 -70

m before the gate).

3. Applicable measures
Page no.
Type Chapter Approach speed (85th %)
< 50 km/h > 50 km/h
1 TM(Ch7) 90, 91, 92

SM{AppE) | 682
2 T™M{Ch7) 93 94, 95
3 TM{Ch7) 96, 97, 98
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REFERENCE PAGE SR10:

1. Characteristic

Hoad hierarchy and function are unclear,
Through trafiic can enter the area in a number of ways.

2. Considerations

The reasons for implementing measures that would influence traffic circulation are:

to prevent through (non-focal) traffic, and
to lead tocal traffic as simply and directly as possible to the primary road network and
also to minimize the magnitude of traffic.

In these cases the following issues should be considered:

The distribution of vehicular traffic between the entrances and exits of the residential
area. The treatment of streets should not result in high traffic concentrations at one
point. it is recommended that an even distribution of traffic throughout the network be

achieved,

Roads through the speed reduced zone with a high pedestrian and cyclist function
should have priority when a decision is taken on the measures to be applied {i.e. do not
assign these routes to provide access to the primary road network without serious
cansideration of possible consequences);

Public transport should be provided with the shortest possible routes through the zone
if access from the primary netwoark is insufficient;

Accessibility to distinctions within the area should be guaranteed, especially for delivery
and similar vehicles; and

All properties should be accessible to emergency vehicles via one or more routes.

3. Applicable measures
Type Chapter
Hoad Section TR {Ch7) pages 5-6
intersection TR (Ch7) pages 7-12
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6.1.2 Exits

6-18

An outlet onto the roadway can be seen as an exit when:

the layout design is such that it is clearly recognisable that an exit is intended; and/or
an access lo a property or plot where the specific character and/or limited destination

is clearly recognisable.

In all cases the layout should be such that the secondary nature of the exit with respect to the
roadway is emphasised. Important faciors associated with this ara:

the construction of the transition zone {characterising the level difference) shouid be
located directly next to the roadway;

pavements and/or cycle paths should, as far as possible, maintain consistency in colour
and material over such exits; and '

a small area on either side of the exit intersection with the pavement/cycle path should
be paved in the same material as the pavement.

Exits can occur in the following situations: .

From private dwellings, garages, specific plots or commercial facilities.
From parking lots, streets or erf to the roadway of another street.

Possible implementation measures are:

Mountable kerb and pedestrian/cycle path next to roadway,
Kerbed radii or fowered paving strip with cycle/pedestrian path next to roadway.
No level difference and with or without recessed pedestrian/cycle path.

The relevant measures are shown on pages:

TM(Ch7) - pg 100
TM(Ch7} - g 101
TM{Ch7) - pg 102

If nane of these measures is practical, the inferiority of the exit should be indicated through
appropriate priority measures and warning signs.

6.2 Selection system for choosing general measures for mixed traffic

The foilowing categeries of mixed traffic are referred to in this section:

Motorised traffic and cyelists;

Motorised traffic and pedestrians;

Motorised traffic, cyclists and pedestrians; and
Pedestrians and cyclists. -
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Apart from the type of traffic mix, ather dimensions are added to account for the nature of the
traffic function. This consists of:

. important traffic function (mobility);

. reasonable traffic function {mobility/access);
- minor traffic function (access); and

- no traffic function (pedestrian).

Figure 6.2 provides an appropriate system for selecting measures that are generally applicable
to mixed traffic. It also shows to what degree different classes of road traffic shaould be permitted

to mix.

For confiicts between traffic along and crossing the roadway, please refer to the PED selection
system {Appendix E).
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Figure 6.2: Selection system for choosing general measures for mixed traffic

6.2.1

Provision for measures impacting at town and regional planning level

This section presants measures that have a major impact on traffic circulation and therafore
require assessment in view of the medium to long term transportation plans of the relevant
authority. Trafiic impacts need to be carefully assessad beiore implementation.

The measures are:

Measures betwsaen intersections @’ TR1 and TR2 {pages 7-5 and 7-6)
Measures at intersections: TR3to TRI {pages 7-7 to 7-13)
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REFERENCE PAGE MT1:
1. Characteristic of the situation
Important traffic function.
2, Consideration in the selection of measures
Because of the important traffic function, segregation of the different traffic components should

be actively pursued. As far as possible facilities for the different categories (i.e. motorised traffic,
cyclists, pedestrians} should be provided. No specific details are provided in this regard.

3. Applicable measures
Motorised traflic: See section 6
Cyclists on roadway: See sections 7.2 and 7.3
Cyclists on intersections: See sections 7.2 and 7.3

Pedestrians: Refer to pedestrian guidelines (SARB, 1987} and Appendix E.
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REFERENCE PAGE MT2:

1, Characteristics of the situation

Reasonabie traffic function.
Mixing of motorised traffic, cyclists and pedestrians along the roadway.

2. Consideration in the selection of measures
Under these conditions, segregation of pedestrians from other traffic is recommended. Mixing
can accur between motorised traffic and cyclisls under the characteristics describad in reference

page MT4. itis however preferable to provide separaie facilities under these conditions. Once
again these measures are not presented.

3. Applicable mea.sures

Refer to sections 7.2 and 7.3 and to the pedestrian guidelines (SARB, 1987)
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REFERENCE PAGE MT3:
1. Characteristics of the situation

Reasonable traffic function.
Mixing of motorised traffic and pedestrians along the roadway.

2. Consideration in the selection of measures

It is recommended that, under these conditions, mixing of pedestrians and motorised traffic be
avoided. Separate facilities should be encouraged.

3. Applicable measures

Refer to sections 7.2 and 7.3 and to the pedestrian guidelines {SARB, 1987).
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REFERENCE PAGE MT4:
1. Characteristics of the situation

Reasonable traffic function.
Mixing of motorised traffic and cyclists.

2. Consideration in the selection of measures

This relates to a relatively busy traditional street. Pedestrians are segregated from other traffic
by pavements.

The mixing of motorised traffic and cyclists is only acceptable where no immediate alternatives
{such as dedicated cycle lanes} are available. However, it should still be investigated whether
local measures cannot be accommaodated. Heavy goods vehicles and public transport are often
accammodated on these streets and careful consideration should be given to the selection of
a representative design vehicle. It is also important to distinguish between one-way, limited one-

way and two-way traffic.

To limit conflicts {rear end) between bicycles and motarised traffic, attention should be given 1o
ihe manner of parking. Parking bays should preferably be introduced.

At intersections, capacity and through flow can be improved through the introduction of filter
lanes prior {o the slop line. These would facilitate displacing weaving to the approaches rather
than at the stop line.

Supplementary elements to be provided include crossings and eventuaily speed raduction.
These are only applied incidentally.

3. Applicable measures
Layout on roadway and intersection Refer to UTG1
Crossings Refer to the pedesirian guidelines (SARB,
1987) and Appendix E (Ped).
Speed reductlions See reference pages SR1 1o 10 (pp B-5 to

6-15)
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REFERENCE PAGE MTS:

1.

Characteristics of the situation

Minor traffic function.
Mixing of motorised traffic and cycfists.

Consideration in the selection of measures

These are typical, relatively quiet residential streets. However, pedestrians have separate
footways on the verges. Mixing of other traffic is acceptable.

On roads with a relatively minor access (traffic) function, HGV traffic may in certain cases be
totafly diverted. However, in such instances, there are certain limits and one cannot overiook the
fact that deliveries may need to be made, residents sometimes relocate, refuse has to be
removed, etc. It is therefore imperative that a suitable design vehicle is selected and
consideration be given to the planned directional operation (one-way, limited one-way or two-
way). Because of the low traffic intensity, such streets can often be prioritised as speed reduction
zones (as discussed in a previous chapter). However, should the objective be to reduce traffic

volumes this can be achieved by:

. street closures;

. diagonal closures at intersections;

. turn prohibitions;

- introduction of imited one-way traffic (e.g. chokers);
. length and mass restrictions; and

. speed-reducing measures.

Should the maximum allowable speed be resiricted to say 30 km/h, this limit should
progressively result irom the prevailing circumstances (i.e. systematic introduction of a series
of speed-reducing measures). Generally the entrances lo a residential area require special
attention. The transition from a 50 km/h (60 km/h) to a 30 km/h (40 km/h) road requires an

adapted layout to;

. make it clear o road users that a residential area lies behind the gate;

- ensure that non-local traffic are aware of the significantly lower speeds in such areas;
. force an immediate speed reduction; and

. eliminate any uncertainty regarding the priority in the area.

Crossings on these roads are generally nol necessary and may be applied as and when required.
The presence of bus routes would require slight adaptations to the scheme. These include:

. Adaptation of the bus to local conditions (i.e. travels al the reduced speed);

- Relocation of the bus route 1o the boundaries of the area: and

. Introduction of a central public transport terminal or similar facility within the area.

Applicable measures CHAPTER AND PAGE

Basic layout of road sections and intersections Refer to UTG1

Speed reducing measures Refer to reference pages SR1to 10 (pp 6-6 to
6-15)

Crossing facilities : Reference to Appendix E {Ped) and

pedestrian guidelines (SARH, 1987)



SECTION I 6-25

REFERENCE PAGE MT8:
1. Characteristics of the situation

Minor tratfic function.
Mixing of motorised, cycle and pedestrian traffic.

2, Consideration in the selection of measures

In this situation an even higher priority can be given to the living function of the area than in a
speed reduced zone. A street can even be identified as a "Woonerf". This can be achieved by
a coherent system of interconnected streets, each treated with comprehensive measures

distinguishing it as a unique living area.

Once again, careful cansideration should be given to the design vehicle, ensuring that delivery,
service, emergency and ather such vehicles can reach their required destinations. As speeds -
in these areas are reduced to walking speed, the design and {ayout should be such as to ensure
that such speeds result logically from the measures implemented, Speed-reducing measures
shouid be introduced on the traditional roads around the area, since these are the transition

Zones,

With the Woonerf, or the erf as it is now known, there is no separate roadway. Apar from
drastic reduction in speed, other facilities such as kiosks, flower pots, lighting etc. are also

introduced.
3. Applicable measures
Er TM(Ch7) pages 7-28 to 7-33
Speed reduction measures Refer to the SR selection syslem

(pages 6-6 to 6-15) but bear in rind
thal speeds are reduced more
drastically (to almost walking speed).
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REFERENCE PAGE MT7:
. Characteristic of the situation

Minor trattic function.
Mixing of motorised and pedestrian traffic along the roadway.

2. Consideration in the selection of measures

This situation is only permitted with the erf concept. This alsc applies to padestrian malls and
other pedestrianisation schemes. Refer ta MT6.

Pedestrian areas often restrict access for motorised traffic. They therefore have a limited traffic
funetion and the eventual design should take account of this.

3. Applicable measures

Pedestrian areas TM(Ch7) pg 7-34
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REFERENCE PAGE MT8:
1. Characteristics of the situation

No motorised traffic.
Mixing of pedestrians and cyclists.

2. Consideration in the selection of measures

This situation is not relevant to the South African situation and is dealt with in the South African
Pedestrian Guidelines.

3. Applicable measures

Refer to South African guidelines for pedestrian facilities (SARB, 1987).
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CHAPTER 7: APPLICABLE MEASURES FOR SPEED REDUCED ZONES AND ZONES OF MIXED
TRAFFIC '

This chapter contains a catalogue of measures applicable to the situations described in Chapter 6. Each
measure is describad in terms of:

. Conditions of application;
. Dimensions;

. Implementation;

. Supplementary measures;
. Negative aspects; and

. Remarks.

The measures are provided in specific sub-sections, namely:

7.2 Measures that impact on town and regional planning (TR series)
7.3 Traffic Management measures for mixed traffic {TM series)

In additicn to these primary measures, the following are shown in Appendix F and their merits should not
be ignored: '

. Traffic management and other measures for specific categories of road users (RU series);
. Measures aimed at the control and regulation leve! (CR series); and
- Other measures in support of the calming effect {SM series).

Certain traffic calming measures are of a more structural nature and impact on circulation patterns, As
they often supponrt traffic management measures but impact on a larger scale, they are presented as
measures at town and regional planning level (Chapter 7.2).

The measures presented in these chapters are each presented on a difierent page. Their format has
heen standardised as far as possible. These are quidelines that should ensure that measures are applied

correctly, while leaving sufficient flexibility for the designer.

The measure pages show diagrammatic representations for each type of raffic calming measure. As
many of these are new to South Aifrica, they need {o be assessed and refined for local conditions. Those
that have been applied locally are indicated on the relevant pages and their layouts should be adhered

to.
7.1 Measure pages

7.1.1  Conditions for applications

Distingtion is drawn between the conditions and criteria. Conditions are circumstances which
should be present to enable the measure to be implemenied. Criteria are circumstances which,
together, result in the desirability (or necessity} of that measure.

In other words, measures may cnly be implementad if each condition is satisfied and/or can be
adopted in principie if each condition and one or more criteria are mel. Conditions and criteria

that are not critical are placed between brackets.



SECTION HI 7-

7.1.2

7.1.3

7.1.4

(SN}

Dimensions

The widths of measures are determined by:

. speed, which determines the distance between vehicles, which should be taken into
account, and
. the chance of meeting certain vehicle types {flows and vehicle composition).

The dimensians provided serve as a guideline and should not be seen as rigid. In most cases
ithese dimensions would be selected on the basis of the design vehicle. Generally, the design
vehicle should be a rigid two-axle truck to accommodate service and public transport vehicles,
given certain driving speeds. However, lower speeds for these vehicles may be acceptable in

many cases.

Turning circle templates for constructing the vehicle path through the devices are provided for
both a Scuth African passenger car and a rigid two axle truck (Appendix A). The CAD-based

module AUTOTURN could also be used.
implementation

The following aspects are important during the design phase:

. The measure should be conspicuous and recognisable, both during the day and at night;

. Ensure that road users clearly understand how to negotiate the measure;

. Ensure that measures are acceptable by placing and shaping them in a manner that
creates an understanding, especially among motorists, of why the measure/s was/ware
introduced;

. Measures should be safe to negotiale al the design speed;

- Sharp corners should be avoided in the deasign; slight curves on the edges are
recommended;

- Materials for vertical elements and surfaces should be chesen from both a cost and

aesthelic perspective; and
. The use of road signs and markings should be limited as far as possible so as ta

enhance the residential street function.

Supplementary measures

Depending on local conditions, care should be exercised not to choose measures in isolalion,
especially since they may have a limited effect on speeds or may aven result in undesirable side
etfects. The addition of supplementary measures to the engineering measures may achieve the
desired result. Examples include:

. Mini roundabouis with speed humps or cushions on high speed approaches:
. Road narrowing assisted by a speed table {physical assisting measures); and

- Use of different surface materials at road narrowing (visual assisting measura).
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7.1.5

Positive and negative aspects

These pravide general comments. It will be noticed that some aspects cannot clearly be defined
as positive or negative. This depends on specific goals.

These descriptions provide qualitative statements about the specific measures, many of which
are not well known or gven used locally. Whare known, the effects are mentioned from a road
safety and amenity point of view. It is stressed that the effects described refate exclusively to
that specific measure. Used in conjunction with supporting measures, better results can be

axpected.

Remarks

These make reference to additional literature on the subject. This literature provides more detaii
on the specific subject. In many cases existing geometric design and other guidelines are
referred to. The remarks also make reference to other possible solutions which may be found

on other measure pages.

It should also be noted that the sketches provided are not to be regarded as standard designs.
in most cases various alternatives of the layouls provided can be developed. However, the
skelches provide focus with regard to the design and [ayout elements essential to the measura.
The sketches have therefore not been drawn to scale.

Symbols and lines common to all skelches generally have the following interpretation
(discrepancies are the result of having corne from different sources:

- property boundary (road reserve);

A i
N S - circular boundary;
P —— e directional road markings for cyclist, motorists, public
transport;
————e - design element boundary. The shape of the chosen

rnethod is determined by the engineer (see points o
cansider under implementation);

- bollards, poles, etc.;

- vertical elements (the tree is used as symbal);

- street lighting;

- asphalt road surface;
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7.2

- coloured asphalt/concrete;

e L
mmml-m or I . block paving;

- tiled surfaces;
A4S :
A s - cobbles {uneven surface);
}0033003a3: - exceptional surfacing (e.g. small round steel domes,

steel bubbies); and

- untreated area (green area).

Measures that impact on town and regional planning {TR1 - TR9)

This section describes measures that may, to a greater or lesser degree, impact on local and/or
regional planning efforts. It is again stressed that a holistic approach to problems should be taken
to aveid major disruption of established traffic circulation patterns.

It is therefore imperative that transportation and land use planners are coensulted during the
planning and implementaticn stages. Depending on the specific objectives, these measures may
have far-reaching and long term impacts on local and regicnal traific movement,
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DESCRIPTION MEASURE PAGE
Road closure with cycle path TRt
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CONDITIONS FOR APPLICATION

desirability apparent from detailed analysis of
traffic circulation and structure

85th percentile speed < 50 km/h

not in priority (higher order) road

(betwszen two closely spaced interseclions)
(on cycle route)

{in situations where crossings often occur}

IMPLEMENTATION

ensure that the measure is clearly
recognisable through use of vertical elemants
and lighting

preven! passage over pavements by placing
boliards, vertical kerbing, elc.

ior the cycle path {opening) use different
materials

it passage for emargency vehicles is not
required, have cycle path on either side of the
roadway {See TA4)

provide adequate turning space for vehicles
protect poles and bollards {(see SM13 and 14)
signs on boih sides {cyclisis only - SARTSM}
and no entry lo vehicles

POSITIVE ASPECTS

REMARKS:

diverts extraneous traffic

uniform distribution of iraffic over higher
order access roads can be realised
dead-end streets discourage speeding and
irnprove driver behaviour

SR10

Ref. Pages: )
SARTSM, UTG1

Lilerafure:

DIMENSIONS
b= 25m
ar

b= 2,7 - 30 m where emergency vehicles
require access

ASSISTING MEASURES

Visual support: see TR10 and SM18

NEGATIVE ASPECTS

- limits route choices for car drivers

- has a negative effect on service
vehicles

- parking can occur in the lurning area

- reduction in parking space {generally
not applicable in South Africa)
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DESCRIPTION

Road closure with cycle path and bus sluice

MEASURE PAGE

TR2

ﬁ_;ﬁ

nat in priority {higher order) road

(between two closely spaced inlersections)
{on cycle route)

(in situations where crossings often occur)

IMPLEMENTATION

responsibility/liability should be seli apparent
ensure recognition through the use of vertical
elements and lighting

prevent passage over pavementistkerb by
placing bollards, vertical kerbing, elc.
construct the cycle path and bus sluice with
cantrasling paving materials

provide adequate turning space for vehicles

POSITIVE ASPECTS

REMARKS:

larger service vehicles can cross (he sluice
diverls exiraneous traffic

improved and more uniform distribution of
traffic over the higher order access roads is
possible

speeding is discouraged and dead-end
streets improve driver behaviour (spseding)

SRi10

Rel. Pages: )
SARTSM, UTG1

Literatire;

________ IRRSENAIAR [Cb
2DOUDB:IDBG:|. Qg
_ o e A ] n —Cb
a - - - T
Ty | e e e t ~
“__MM
CONDITIONS FOR APPLICATION DIMENSIONS
desirability apparent from detailed traffic a= 27-325m
analysis (distribution, circulation) b= 0.85m
85th percentiile speed < 50 km/h c= 1,35m
L= S5to1t0m

ASSISTING MEASURES

Visual support: see TR10 and SM18

NEGATIVE ASPECTS

limils route choices for cars

HGV through trafiic can pass over the
sluice

parking in the lurning area

reduction in parking space (generally
not applicable in South Africa)
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DESCRIPTION MEASURE PAGE
One-way iraffic at intersection TR3

gl.
—

D2 | Sl
- )
CONDITIONS FOR APPLICATION DIMENSIONS
- desirability apparent from delailed traffic a Reasonable Minor
analysis (distribulion, circulation) traffic function  traffic
function
2way Pass. car 35-8,5m =45m
traffic 2 axle rigid 65-7.5m >395m
1way Pass. car 325-35m >3.25m
traffic 2 axle rigid 3.5-4,25m =400 m
IMPLEMENTATION ASSISTING MEASURES
. eventually modify the lane widths
. on corners between sireels where no
traffic movements occur, apply small
{tight) radii
with a one-way system aim to minimize
through movements at intersections
. try to accormmodale two-way cycle lratiic
POSITIVE ASPECTS NEGATIVE ASPECTS
- diverts extransous traffic . limits route choice
- possible  impravement of  Irafiic - possible increase in spesd because of
distribution on the higher order {access) improved flow
roads - lower driver attention lavels
possible improvement in provision for - one way traific over a short distance is soon
parking and "green” zones disregarded
- disruptive for service vehiclas
BREMARKS: Raf. Pages: SR10

Literaiure: UTGET, SARTSM, CROW, TRL
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DESCRIPTION

Closure of Intersection approach and cycle paths

7-8

MEASURE PAGE

TR4

]1

T =
!

i TR AT

i ’,if' 3

K3

CONDITIONS FOR APPLICATION

. desirability apparent from detailed traific study
{distribution, circulation, ete)

. not on higher order (priority) roads

. B5th percentile speed < 50 km/h

IMPLEMENTATION

. ensure recegnition through the use of vertical

elements and lighting
prevent passage over pavement or kerb by
placing bollards and/ar vertical kerbing

. use contrasting paving materials for cycle
path

. should emergency vehicles require access,
use a central cycle lane with ecllapsible poles
{See TR1)

. provide adequate space for turning

. apply cul-de-sac and cyclist only signs

POSITIVE ASPECTS

- diveris exiranzous lrafiic

- improved lrafiic distribution on higher order
access roads

E improves traffic speed patiarns

SR10

REMARKS: Rsi. Pages:

LilaralDra:

DIMENSIONS

C= 1,33 m

ASSISTING MEASURES

NEGATIVE ASPECTS

- limits route choice for cars
higher speeds on through road

- parking within furning area
disruptive for service vehicles

- reduction in parking space {not
always applicable in R5A)

UTGH, S»’;HTSM, CROW, TRL
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DESCRIPTION

Closure of intersection approach and one-sided
narrowing

7-9

MEASURE PAGE

THS

CONDITIONS FOR APPLICATION

.

desirability apparent from detailed traffic
analyses (traffic circulation, distribution etc.)
B>=425m

Volumes (2} < 600 vehs/paak hour

85th percentile speed (2) < 50 km/h

1 and 2 not major roads (higher arder)

no cycle raute (2)

{lwo-directional traffic on (2))

warrants for implemenltation met

IMPLEMENTATION

ensura conspicuity through the use of
vertical elements and lighting

ensure good visibility on (2) for oncoming
lraffic

on {1) prevent use of pavement or kerb
through placement of bollards/poles eic

on (1), emergency route use central cycie
lane with collapsible poles {ses TR1)

apply cul-de-sac and cyclist only signing

POSITIVE ASPECTS

diverls extraneous traffic on {1)

reduction in crassing distance (2)

reduction in speeds on (2), depending on
lraffic voluma

closura of (1) may improve trafiic distribution
on higher order roads

REMARKS: Ref. Pages: SR10
Literalure: UTG1, SARTSM, DOT, TAL

DIMENSIONS

az= 275-325m
b= 1,5 m
c= 1,35 m

Kerb radii would vary, based on lhe dasign
vehicle

ASSISTING MEASURES

NEGATIVE ASPECTS

- limils route choice for cars
reduces accessibility for service vehicles
possible increasa in  speed (2),
depending velumes

- parking on turning area

- reduces space {or cyclisls (2)
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DESCRIPTION

Median closure of inlersection and cycle paths

MEASURE PAGE

TRE

CONDITIONS FOR APPLICATION

- desirability apparent from detailed lrafiic
analysis (circulation, distribution ele.)
. B>70m

. two-way trafiic on {2}
. low right-turning volumes
. (1) should be a lower {minor) order road

IMPLEMENTATION

. {2) place median symmetrically

. ensure conspicuily through the use of
vertical efernents and lighling

. use different colour paving rmalerials {on
road surface) for cycle path

. on (1), emergency route, place cycle pathin

centre of median and provide coliapsible
poles (see THI)

keep left signs, no right turn signs, cycle
crossing

POSITIVE ASPECTS

- diverls extraneous lraffic
- possible improvement of tratfic distribution
- crossing on (2) can occur in stages
- moderate speed reduction (2)
high speed reduction {1)

REMARKS: Rel. Pages: SR10
Literature: UTGH, SARTSM

DIMENSIONS

D> 1
C= i

Om

35 m

Median fength such that a passenger car cannot
turn around it in one movement,

Kerb radii dependent on design vehicle

ASSISTING MEASURES

Visual support: see SM10 and 5M18

NEGATIVE ASPECTS

- limits route choice for cars

- hinders service vehicles (1)

- limited conslruction space on median

- right lurning tralfic can pass in front of
median
molorists are less aware of bicycles
crossing from (1)
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DESCRIPTION

Diagonal closure of intersection and cycle lanes

7-11

MEASURE PAGE

TR7

CONDITIONS FOR APPLICATION

desirability apparent from detailed traflic
analysis {circulation, distribution etc.)

not on major (higher order) road

not on cycle route

IMPLEMENTATION

-

ensure conspicuity through the use of
verlical elements and lighting

ensure adequate visibility for conflicling
traffic around the bend

if emergency route, place cycle lane in centre
of intersection with collapsible poles (see
TR1}

signs (hairpin bends, speed reduction, etc)

POSITIVE ASPECTS

REMARKS:

diverls extraneous traflic

possible improvement of lraffic distribution
effectiveness for speed reduction

possible to cross interseclion diagonally

Ref. Pages: SA1Q
Literafure; UTG1, SARTSM

DIMENSIONS
c= 1,35 m

b> 1.5 m, depending on the space required
for design vehicle

ASSISTING MEASURES

NEGATIVE ASPECTS

- limils route choice tor motorists
- drivers are [ess aware of through cycle
traffic '
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DESCRIPTION

Closure of intersection with star diverter and cycle
fanes

MEASURE PAGE

TH8

Y S
_________
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CONDITIONS FOR APPLICATION

. desirability apparent from detailed traffic
analysis (¢ireulation, distribution etc.)
not on major (higher order) road

. not on cycle route

. low right lurning volumes

IMPLEMENTATION

- ensure conspicuily through the provision of
vertical elements and lighting

. contrast pavement colours of cycle path

. road signs (no right turn etc)

POSITIVE ASPECTS

- diverts extrangous traffic

. improves lraffic distribulion on higher order
roads

. effectiveness for speed reduction

- can cross interseclion diagonally

REMARKS: Aef. Pages: SR10

DIMENSIONS

cC= 1,35 m
A1 and A2, depending on design vehicle.

Length of the island should be such as lo
prevenl passenger cars from turning around it in
one movemertl

ASSISTING MEASURES

NEGATIVE ASPECTS

limits roule choice

- motorisis less aware of through cyclists
right tumning traffic can pass in front of
island

- right turning cyclists have to use the
roadway

Literature: UTG1, SARTSM, Parow (Straat parke)



SECTION II

DESCRIPTION

7-1

MEASURE PAGE

Closure of staggered junction, with bus sluice and TRY
cycle paths
I i
I
} % (1)
nosooool
) 0
CONDITIONS FOR APPLICATION DIMENSIONS
. desirability apparent from delailed lraffic a= 27-325m
analysis {circulation, distribution etc.) b= 25m
- 85th percentile speeds < 50 kmn/h = 1,35 m
L> 18,0m

not an major road
bus route on {1)

IMPLEMENTATION

mus! clearly show responsibility/liability
ensure conspicuity through the provisian of
verlical elements and lighting

prevent passage over pavement through use
of ballards, poles, etc.

alternate and contrasi paving materials on
slitice and cycle path

bus sluice {see TAZ2}

signing {SARTSM)

POSITIVE ASPECTS

service vehicles can pass over sluice
diverts extranecus traific

improves traflic distribution on higher order
roads

simple crossings

REMARKS: Ref. Pages: SR10

Literature: UTG1, SARTSM, CROW

ASSISTING MEASURES

NEGATIVE ASPECTS

- limits roule choice

- through HGV {raffic can pass over the
sliice

- reduction in parking (not relevanl in the
RSA)
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7.3

Traffic Management measures for mixed traffic

. This chapter includes measuras which relate to traffic management techniques for use in mixed

traffic.

The land use function and the traffic function result in variations within a specific area, It is
seldom found that the residential and traffic functions are the same throughout an area. One
generally finds that streets have predominantly a mobility (traffic) or an access (residential)
function. For these purposes this chapter makes a distinction between;

. Measures for pedestrian areas and erven {(TM1 - TMB)

No separate pavements are provided for pedestrians. Limited vehicular access is
permitied, although pedestrians have priority.

. Additional measures on road links (TM? - TMB0) and intersections (TM&1 - TM76)

The traific furiction is deminant in this case although the residential function should be
protected. Generally this applies to situations where traffic management measures are
required to slow or even reduce traffic and also to improve pedestrian mobility across

roads.
. Measures for transitional zones {TM77 - TM88)

These are intended for those areas where the traffic and residential functions are mixed,
typically found on ihe boundaries of residential areas.
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DESCRIPTION

Waoonerf

MEASURE PAGE

TM1

h—_— NN
[ T

57¢

CONDITIONS FOR APPLICATION

IMPLEM

residential land use

ne through traffic

volumes < 100vph

not an bus and/or dalivery routes

ENTATICON

POSITIV

should preferably form part of a traffic
circulation plan for a larger area

no division in traffic lane and walkway

sight distance - no blocking of view
enirances and exits to be clearly visible (ses
TMBE)

sufficiently marked parking areas

safely passable speed reducers distanced

= 50 m apart

suffictent fighting

playgrounds ta be marked and fenced

signs - SARTSM

for various services see TM2 - 5

E ASPECTS

REMARKS:

relatively safe
creates a good living climate

Ref, Pages: MTB
Literature:

DIMENSIONS

{- with one-sided opening < 200

-400m

I- with twa-sided opening = 400
- 800 m

a- gable protection = 0,6 m

b- tratfic lane > 3,0 m

c- (obslacies): variahle

d- walkway > 1 m, over a short

tength and > 1,50 m over
greater length

g- width of parking bay
O - 40 or 60 cm
A- 168 0r 23 cm

ASSISTING MEASURES

hump(s): see TM 13
facifilies for the handicapped

NEGATIVE ASPECTS

high expectalions and perceplions
cause negligence and reduce safety
expensive when restructuring from a
traditional profile

lasting problems with motarcycles

as lengths increase, mare irritation for

maotor  traffic, increased speeds,
increased injensity, arientalion
groblems

mainlenance

CROW, SARTSM, Parking and Pedestrian guidslines, UTG1
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DESCRIPTION MEASURE PAGE
Interseclion in erf TM2
' h

1,_

v Y ]
'a
CONDITIONS FOR APPLICATION DIMENSIONS
+ erven * use fire engine as design vehicle
{11,2 m long, 2,50 m wide)
. as= 4,65 m for one way traffic
= 6,15 m for two-way lraffic
. b= 6,15 m
IMPLEMENTATION ASSISTING MEASURES
See TM1
POSITIVE ASPECTS NEGATIVE ASPECTS
- assures minimal accessibility for large - relalively targe area required lo remain
vehicles open: it is tempting to use this for
' parking

REMARKS: Rel. Pages: MTS
. Literature: SAATSM, UTGT, CROW
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DESCRIPTION

Passing area in erven

7-17

MEASURE PAGE

TM3

S .-y
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CONDITIONS FOR APPLICATION DIMENSIONS
+ erven . b= 450 m for truck and
passenger car (sufficient for
fire engine)
= 5,50 m for 2 trucks
{Unlikely in erven)
. Cc> 20m
. d< 40m

MPLEMENTATION

. {See TM1}
. the thin fines symbolise an obslacle-free
space for motorised lraffic

POSITIVE ASPECTS

- manoeuvring space for larger vehicles

REMARKS: Rel. Pages: MTB

Literature:

CROW, SARTSM,

ASSISTING MEASURES

NEGATIVE ASPECTS

- relatively large area required o remain
open: it is tempting to use this for
parking

UTGH
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DESCRIPTION

Change in horizontal alignment in erven

MEASURE PAGE

- TM4

' I
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CONDITIONS FOR APPLICATION DIMENSIONS
+ erven . a=3m
. b [of d L R
am 79m 1m - -
am 53m 3m am
am 55m 5m - am
3am 55m 7m 22m 6m
40m 355m 9m 24 m &m
45m 35m 11m 26m o6m
50m 55m 13m 28m &m
55m 55m 15m 30m 6m
IMPLEMENTATION ASSISTING MEASURES
. Ses TM1 . physical support
. conspicuity lo be assured with verlical . . visual supporl

elements and lighling

POSITIVE ASPECTS

REMARKS: Hei. Pages: MT8

Literature; SARTSM, UTG1, CROW

NEGATIVE ASPECTS

- relalively large area required to remain
open: it is templing o use this for
parking
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7-19

DESCRIPTION MEASURE PAGE
Vertical elements ™3

hump

hump with
light mast
and poles

light mast
with
vertical
kerbing

bench

off centre| square |raised
mast and| plant  |plant box

box with|with
vertical [seating
kerbing

benches,
poles

CONDITIONS FOR APPLICATION

IMPLEMENTATION

. canstruction passible in the middie of the
street, at times advisable

. conspicuity at night and during bad weather
1o be assured

. if need be to be protected with poles

- ensure adequale sight distance, especially

between children and vehiclas (sight height

0,45 m)

POSITIVE ASPECTS

REMARKS: Ref. Pages:
Literatura:

enforcing character of woonerf

MT8

SARTSM, CROW, UTGH

DIMENSIONS

. {ensure adequale space for design
vehicle to manoceuvre}

. high elements (thicker than light mast

or treg) to be placed 1,5 1o 2,0 m lrom

traffic lane

ASSISTING MEASURES

. spesd reducing measures (hump): see

TM13

{Horizontal alignment); see TM34)

NEGATIVE ASPECTS

humps can be preblematic for vehicles

with fow ground ctearance
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DESCRIPTION

MEASURE PAGE

Pedestirian area with incidental co-use TME
!
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CONDITIONS FOR APPLICATION DIMENSIONS
- living function . l< 40 m, if no alternalive access
. parking in vicinity should be sufficient for vehicles
. (alternative access possible) = unlimited  with  alternative
opening up for vehicles
. a variable
. b= (strip free of obstacles) > 3 m
at regutar dislances
. c variable
. d= gabie protection
IMPLEMENTATION ASSISTING MEASURES
. surfacing on ane level . horizontal alignment: see TM4
. sidewalk staius to be pointed out at entry . facilities  for  the  handicapped
- preferably closed off physicaily {Appendix E)
. exemptions lo be fimited {o emergency

services, removals, elc.

POSITIVE ASPECTS

- sajety
- quietness
REMARKS: Rel. Pages; MT7

Literature:

. NEGATIVE ASPECTS

- problems in respect of accessibilily,
therefore exemptions required

SARTSM, UTG1, CROW
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DESCRIPTION MEASURE PAGE
Plateau ™7
trapezoidal
e
H: e
k

;

"
t
(2)cyclists on roadway (1} cyclists on cycle way
CONDITIONS FOR APPLICATION DIMENSIONS
- peak hour volumes < 800 vph . p= parking bay width
. 85th percentile spead < 50 km/h H= 0,12m
. not on higher order roads . k= 19,2/{47 - p8S)"
. not on bus and/or delivery routes . distance to intersection » 6 m
. not in cycle lane . select the design speed (pB5) so thal
V85 - P85 < 25 km/h and 18 < p85 <
4Q km/h
. L>3m
IMPLEMENTATION ASSISTING MEASURES
. trapezium shape . physical support measures: see TM15,
. at right angles to direction of travel across 16, 25
the full roadway
. ensure conspicuity wilth vertical elements and
lighting
- take care wilh drainage
POSITIVE ASPECTS NEGATIVE ASPECTS
- speed reduclion of maximum 25 km/h - increased noise and vibration
- suitable for handicapped persons - reduction in parking space
- could influence route choice
. with {2), disruplive for cyclists

- maintenance costs

REMARKS: Ref. Pages: SR1, 2, 3,4, 8, 8; Ped 5.13 (Appendix E)
Literature; SARTSM, UTG1, CROW
Mota *: For example, V85 = 55 km/h, choose p83 = 35 km/h then

) k=19.2/(47-35) = 1.6 m
- Plateaux are used in South Africa
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DESCRIPTION

MEASURE PAGE

Plateau with cycle paths and double sided paraliel TMB
parking
£
o

ool "
=
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CONDITIONS FOR APPLICATION

. B>715m

. twa directional traffic

. 85th percentile speed before implementation
< 50 km/h

. peak hour volumes < 600 vph

. not on higher order roads

. not on bus or emergency/delivery routes

IMPLEMENTATION

. trapezium profile

. verlical elements should be clearly
recognisable through provision of adequate
lighting

. marking and signing

. ensure good drainage

POSITIVE ASPECTS

maximurm speed reduclion of 25 km/h
- safe and comiortable for cyclists
can b2 negotiated by handicappad persans

Ref. Pages:
Literalure:

REMARKS:
SARTSM, CROW

PED 1, 9;,5R1,2,5,6, 7

DIMENSIONS

. a= 3.8 - 5 m with two-directional
traific

. = 275 - 325 with twao-
directional traffic  where
narrowing to one lane is
required

. b= > 0,85 m

. C= 1,35 m

. Lo 2-4m

- cycle path laper < 1:5

ASSISTING MEASURES

v physical measures: see TM18

. visual support, signing and marking,

greening, paving conlrast, lighting

NEGATIVE ASPECTS

- cyclists are forced lo weave
increased noise and vibralion

- reduced parking space

affects roule choice
- maintenance costs
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DESCRIPTION

Plateau over longer length

MEASURE PAGE

MG

CONDITIONS FOR APPLICATION

distributed pedestrian crossing

peak hour volumes < 400-600 vph

B5th percentile speed < 80 km/h {withou!
plateaux)

not on major order (priorily) roads

not on bus or emergency/delivery roules
nat an cycle routes

nol to be used for speed reduction by itself

IMPLEMENTATION

.

ensure distinction between footway and
plateau {contrasting maierial)

irapezium profile

marking and signing

POSITIVE ASPECTS

practical integration of traffic classes
good speed reduction

suilable for handicapped persons
emphasizes residential function

REMARKS: Rel, Pages: PED 8, 13

Litarature: - SARTSM, CHOW

DIMENSIONS

. B= 4,5 - 5,0 m for two-way traffic

. = 3,25 - 3,5 for limiled one-way
{raffic

. L= 30-30m

. distance to interseclion > 8 m

ASSISTING MEASLRES

. physical support: see TM19, 28
. visual support - signing and marking,
greening, contrasting paving elc,

NEGATIVE ASPECTS

- could influence route choice

- increase in noise and vibration

- significan reduction in parking space
maintenance costs
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DESCRIPTION ' MEASURE PAGE
Haised threshold with cycle path and one-sided ™10
parking

.

O T trae-
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CONDITIONS FOR APPLICATION DIMENSIONS
. B:x7,15m (6,45 m) . as= 3,8 - 5,0 m for two-way traffic
. two- directional traflic or limited one-way . = 2,75 - 3,25 for lwo-way tratfic

traffic narrawed to one lane or
. peak hour volumes <« 400-600 vph limited ane-way lraffic
. B5th percentile speed {without threshold) . b> 0,85 (0,5) m

< B0 km/h . c= 1,33 m
. not on higher order roads . L= 2-4m
. not on bus or emergency/delivery routes . cycle path taper < 1:5
iIMPLEMENTATION ASSISTING MEASURES
. ensure visibility of verlical elements through . physical suppori: see TM16 and TM26

adequate provision of marking and lighting . visual suppart, signing and marking,
. signing greening, conlrasting paving
POSITIVE ASPECTS NEGATIVE ASPECTS
- maximum speed reduction of 25 kimv/h - could influence route choice
- safe and comfortable for cyclists - limiled space on side islands
- suitable for handicapped persons - increased noise and vibration

- reduced parking space
- mainlenance cosls

REMARKS: Rel. Pages: PED1,9;,5R1,2,5,8,7

Lilerature; SARTSM
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DESCRIPTION MEASURE PAGE
Flat topped hump TM11

trapezoidal

CONDITIONS FOR APPLICATION DIMENSIONS
. peak hour volumes < 400-800 vph . p = parking bay width
. 85th percentile speed < 70 km/h (without - L= 5-124m

hump;) . La= 24m
. not on major roads . M= 10-12cm
. not as a pedestrian crossing by itself . h = 1:15<h<1:140

{Not on cycle route) . space belween humps 80-100 m

. distance lo intersection 8 m

IMPLEMENTATION ASSISTING MEASURES
. trapezium profile . Signing and marking, contrasting
. al right angles to roadway across the full paving

width
. ensure visibilily of verlical elements through

provision of adequate signing and marking
. ensure gocd drainage
POSITIVE ASPECTS NEGATIVE ASPECTS
- the profile ensures that speeds are limitad to - increased noise and vibralion

40 - 30 km/h, whereas ai lower speeds the - reduced parking space

discomfort is minimal - maintenance cost
REMARKS: Ref, Pages: 5R1,2,3,4,5,8

Literalure: SARTSM, CROW
Note: Flal topped humps are common in South Africa and are often usad al

padestrian crossings (pedestrian table). The langth of the hump (in tha
direction of travel) is recommended as 4,5 m but may be increased 1o
accammodals longer vehicles,



SECTION III 796

DESCRIPTION MEASURE PAGE
Sinusoidal speed humgp (30 km/h) T™M12

R
o7

IERH

O,
. L
) ﬁﬁ ........ H}J
I !
k@ 30cm A
sinusoidal
CONDITIONS FOR APPLICATION DIMENSIONS
. peak hour volumes < 400-600 vph . p = parking bay width
. 50 < Bbth percentile speed < 70 km/h . L = 48m '
(without hump) . Hi =3 mm; Hy= 18 mm; Hy= 37 mm
. not on major rea s . Hi = B0 mm; Hy= 83 mm; H,=
. not on bus or delivery routes 102 mm
. not as pedestrian crossing . Hy =115 mm; Hy= 120 mm
- space belween humps {m) = 10 x
{desired max speed belween
humps - 30}
. distance lo intersection > 8 m
IMPLEMENTATION ASSISTING MEASURES
. sinusoidal shape . Signing and marking, lighting and
. at right angles and across the full widih of the contrasting paving material
roadway
. ensure visibility of verlical elements through
adequale provision of marking and lighting
{(SARTSM)
. provide drainage channels al roadway edges
POSITIVE ASPECTS _ NEGATIVE ASPECTS
r
- the design is such that speeds would be - difficult 1o construct
limited to 30 km/h over the hump - increased noise and vibration
- reduced parking space
can influence route choica
inconveniant for cyclists
- mainienance cosls
REMARKS: Rei. Pagas: SR1-8

Literaltire: SARTSM; CROW



SECTION IiI 7.27

DESCRIPTION MEASURE PAGE
Standard speed hump TM13

TN

el I
CONDITIONS FOR APPLICATION DIMENSIONS
. peak hour volumes < 400-600 vph - p= parking bay width
. 50 < 85th percentile speed < 70 km/h
{without hump) . L= 36-40m
. not on major roads
. nol on bus or delivery routes . 30 km/h 40 km/h 50 km/h
. not as pedestrian crossing H= 100 mm 80 mm 50 mm
. space betwsen humps (m) = 10 x
(desired max speed between humps -
30)
. distance o intersection x 8 m
IMBLEMENTATION ASSISTING MEASURES
. circutar profile . Signing and rmarking, lighting and
. al right angles and across the full roadway confrasting paving material
width, leaving space at roadway edge for
drainage
. ensure visibility of verlical elemenis through
adequale provision of marking and lighling
{SARTSM)
POSITIVE ASPECTS NEGATIVE ASPECTS
- the design is such thal speeds would be - increased noise and vibration

reduced parking space

- can influence route choice
inconvenien| far cyclists

- maintenance caosts

limited 1o the design speed over the humg

REMARKS: Ref. Pages: SR1-8
Lileralure: SARTSM, CROW

Note:” These ars the most common traific calming devices in use in South Africa.



SECTION III 7-28

DESCRIPTION

Speed hump with bus slop and bus sluice

MEASURE PAGE

TM14

CONDITIONS FOR APPLICATION

. B> 9,85 m (9,15 m) for two-sided stop
> 6,3 (5,95m) for one-sided stop
. two way or restricted one-way lraffic
. peak hour volumes < 400-600 vph
. 851h percentile speed {without measure)
< 70 km/h
. not on major roads
. ground clearance for bus » 20 cm
. not as pedestrian crossing

IMPLEMENTATION

. clearly mark bus sluice

. plateau can be used instead of hump

. pave bus slop with unfriendly malerial

. screen sluice off frorn pedestrian and cyclists

. ensure visibility of vertical elements through
provision of adequale lighting and marking

. provide adequale drainage

POSITIVE ASPECTS

maximum speed reduction af 25 km/h

REMARKS: Ref. Pages: SR1,3,5,6,7, 8
Lilerature: CROW, SARTSM

DIMENSIONS
. a = 2,75 - 3,25m with hwo-way
traffic and narrowing lo one
lane and with one-way
limited traffic
. b> 085(05m
. v o= 1,3 m with sunken sluice
= 0,75 - 1,0 m with raised
sluices
. 5 = 0,7 - 0,72 m (sunken)
= 0,87 - 1,0 m (raised)
. L, = 2-4m
. L= B-10m
. endry taper 1.6
. exit faper 1:4

ASSISTING MEASURES

NEGATIVE ASPECTS

- disruplive for buses, even through they
de not cross the hump
cyclists/motorists may collide with
sluice

- mainienance costs

- reduced parking space



SECTION IT ' 7-29

DESCRIPTION

40 km/h sinusoidal speed hump

MEASURE PAGE
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CONDITIONS FOR APPLICATION DIMENSICONS
. peak hour volumes < 400-600 vph . p = parking bay width
. 50 < B85th percentile speed < 70 km/h . L= 33m
{without hump) . Hy = 5mm; H,= 18 mm; ky= 37 mm
- not on major ro d . Hi = 60 mm; Hg= 83 mm; H &
. not on bus or delivery route 102 mm
. not as pedestrian crossing . Hy =115 mm; Hy= 120 mm
. distance belween humps = 6 x
{desired max speed between humps -
20}
. distance lo interseclion > 8 m
IMPLEMENTATION ASSISTING MEASURES
. sinusoidal shape . visual support - conlrasting paving,
. at right angles and across the full width of the signing and marking
roadway
. ensure visibility of vertical elements through
adequale provision df marking and lighting
(SARTSM)
. pravide adequate drainage

POSITIVE ASPECTS

- ensures passage speeds of 20 km/h

REMARKS: Ref. Fages: SR1,2.3, 4,6, 8
Literaturs; SARTSM

NEGATIVE ASPECTS

- increased noise and vibration

- reduced parking space

- can influence route choice

- inconvenient  for  cyclisls  and
motareyelisis

- mainlenance costs



SECTION III 7

DESCRIPTION

Double sided choker

MEASURE PAGE

TM16

(2} cyclists on roadway

(1) cyclists on cyclepath

CONDITIONS FOR APPLICATION

. B> 7.5m (1)
> BOm(2)
" concentrated pedestrian crossing
. lwo way trafiic
. with (2), only under low lraftic voiume and
85th percentile speeds
* not lo be used in isolation for speed reduction

IMPLEMENTATION

. ensure conspicuity of vertical elements
through provision of adequate lighting and
marking (SARTSM)

. provide ramps
pedesirian

from pavements for

POSITIVE ASPECTS

- reduced crossing distance
- small reduction in speed
- excellent visibility

REMARKS: Hef. Pages:

Litaratura: SARTSM

Note:

DIMENSIONS
. a= 45-3.0m{1)
= 50 - 80 m {2) or where

heavy bus or hzavy vehicle
volumes exist

. b > 1.5 m

. p = parking bay width

. L = 5to10m

ASSISTING MEASURES

. physical support: see TM18, 17, 26

. visual support measures - signing and
marking, lighting greening, contrasting
paving

NEGATIVE ASPECTS

- reduced parking space
- with (2} ditficult for cyclists

MT8, Ped -8 {Appendix E)

Chokers have been used with limited success in South Africa.



SECTION III 7-31

DESCRIPTION MEASURE PAGE
Double sided choker with cycle paths TM17

CONDITIONS FOR APPLICATION DIMENSIONS
- Bz 10,5m . a = 45-30m
. concentrated crossing = 5,0 - 6,0 m where bus or
. two way traffic HGV traffic exists
. not to be used in isolation for speed reduction s b2 1.5 m
. b; > 1,5m
. c= 1,5-1,75m
. = 5-10m
. cycle path lapers < 1:5
IMPLEMENTATION ASSISTING MEASURES
. ensure conspicuity of verlical elements . physical support: see TM17
through provision of adequate lighting and . visual support measures - signing and
marking for pedestrians : marking, lighting, greening,
. provide ramps from  pavemenls for contrasting paving

pedestrians

POSITIVE ASPECTS NEGATIVE ASPECTS

- pedestrian refuges provided during crossing - reduced parking space
- moderate reduction in spesd
- excellent visibilily

sale for cyclists

REMARKS: Ref. Pages: MT8, Ped 2,3 (Appendix E)
Literature: SARTSM, Pedestrian quidefines, CROW



SECTION IIT 7-44

DESCRIPTION MEASURE PAGE
Long one-sided narrawing with cycle paths TM30

CONDITIONS FOR APPLICATION DIMENSIONS

- B> B1m . a= 2,75-325m

. distributed crassings . b, » 1.5m

- peak hour valumes < 400 vph b; 2 0,5-0,85m

. B5th percentile speed < 80 km/h . c = 15-1,75m

. not on major reads - L < 50 m, depending on volumes

. even directional split with lwa-way traffic . cycle path fapers 1:5

- not on curves

. only as a crassing provision

IMPLEMENTATION ASSISTING MEASURES

. ensure conspicuity with vertical elements,
marking and lighling

. ensure sutficient sight distance

POSITIVE ASPECTS NEGATIVE ASPECTS

- reduced crossing distance with refuges - can influence route choice

- maderalz to high reduction in speed, - vehicles accelerate from standstill in
depending on volumes the narrowed section

- improved (simplified) crossing situation - reduced parking space
- limited space on island {furnilurs)

- weaving hefare and after (cyclists)

REMARKS: Ref. Pages: Pad 9 (Appendix E)
Literature: CROW, UTG1, SARTSM



SECTION III

DESCRIPTION

Repeated one-sided narrowing

MEASURE PAGE

™31
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CONDITIONS FOR APPLICATION DIMENSIONS
. B> 4,25 m {1} . a = 2,75 - 5,0 m {depending en

> 56m(2)
distributed crossings
peak hour voiumes < 800 vph ifa £3,25 m
and traffic is 2 way
85th percenlile speed < 60 kev/h, if 2 < 3,25
m and lraffic is two-way
nol on majar roads

IMPLEMENTATION

ensure conspicuity with vertical elements,
marking and fighting

no parking if 2 < 3,25 m and traffic is two-
way

POSITIVE ASPECTS

REMARKS:

moderate speed reduclionifa =5m

good speed reduction if a = 3 m, depending
on volumes

reduced crossing distance

Raf. Pages:
LHeralure:

B & & a

volumes) with two-way traffic
= 5.0 - 6,0 m with high HGV
and/or bus volumas
2,75 - 3,25 m, with limited
ang-way trafiic

b > 1.5m

c = 1.35m
L= 10-20m
;> 30m

ASSISTING MEASURES

NEGATIVE ASPECTS

limited physical protection  for
pedestrians
parking belween applications

not assthetically pleasing

5A1-8, Ped 9 - 16 (Appendix E)
CROW, UTG1, SARTSM



SECTION III 7-46

DESCRIPTION MEASURE PAGE
Two sided choker with deftected cycle paths TM32
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CONDITIONS FOR APPLICATION DIMENSIONS
. B> 8,45 m . as= 275-325m
.o peak hour volumes < 600 vph . b > 1,5m
. B5th percentile speed < 80 km/h . c = 1.35m
. nol on majer roads . L= 5-10m
. even directional split with two-way traffic . cycle path tapers < 1.5
. with repeated application ensure
sufficient distance for two HGVs to
pass ong another
IMPLEMENTATION ASSISTING MEASURES
. ensure conspicuity with vertical elements, . physical support: see TM17
marking and lighting . contrasting paving, signing and
. ensure adequate sight distance (also on marking, greening, lighting
curves) '
. provide ramps from pavemenis and islands
POSITIVE ASPECTS NEGATIVE ASPECTS
- reduced crossing distance with refuges . limited space on island ior turniture
- good visihility {pedestrians) - could influence route choice
- moderate 1o high reduction in spead, - reduced parking space
depending on volumes - cyclists have to weave batore and after

- impraved {simplified) crossing situation
- safe and comionable for cyclists

REMARKS: RAel. Pages: SR4, 8, Ped 1, 9 (Appendix E)
Literalura: SARTSM; CAROW: Padsstrian Guidelines



SECTION III 7-47

DESCRIPTION MEASURE PAGE
Central median TM33

CONDITIONS FOR APPLICATION _ DIMENSIONS
. B> 7.0m . a= 2,75-3,25m {1)
. iwo way lraffic = 3.25-3,5m (23}
. b> 12-15m
* L= 3-10m
. p = width of parking bay
IMPLEMENTATION ASSISTING MEASURES
. preferably symmetrically placed to lrafiic lane . signing, greening, paving
. ensure conspicuity with vertical elements,
marking and lighling
. place such that crossing distance is
minimised
POSITIVE ASPECTS NEGATIVE ASPECTS

- crossing in stages . limited space on island for furnilure

- improved crossing siluation - reduced parking space
- prevenis local avertaking - cyclists have o weave befare and aiter

- increass awarenass

REMARKS: Ref. Pages: S5R2,4,6,48,Ped 2,3, 4,8,7, 8,10, 11, 12, 14, 16 (Appandix E)
Literalura: SARTSM; Pedestrian Guidelines; CROW, UTG1



SECTION HI 7-48

DESCRIPTION MEASURE PAGE
Median with lateral lane deflection T34

@Qoditsomeey (1) oydists on oydecath

CONDITIONS FOR APPLICATION DIMENSIONS
. B> 7.0 - 8,5 m (depending 1 or 2) . a= 2,75-325m (1)
. B5th percentite speed < 80 km/h = 325-33m {2)
. two way lraflic - b > 3,0 m (preferable)
. cyclisls on eycie path > 1,5 m {minimum)
. taper < 1:5
. R= 3Q - 40 m, depending design
vehicle
. eventual height of plants < 80 cm
IMPLEMENTATION ASSISTING MEASURES
. preferably symmetrically placed to traific lane . as for TM33
- ensure conspicuity with vertical zlemanls,
marking and lighting
. where sufficient width exists on the median
introduce greening for visual effect
. ensure good visibility
POSITIVE ASPECTS NEGATIVE ASPECTS
- increase awareness - speed reducing effect is minimal when
- introduces discontinuily HGV is design vehicie
- moderate to high speed reduction, depending - reduced parking space
onb - poor sight distance fram pavement

- motorisls pay more attention ta the
deflection than to thz presence of
pedestrians

- improves crossing situation

BEMARKS: Rei. Pages: SR2, 4,6, 8, Ped1, 3, 3,7, 9,11, 13, 15 {Appendix E)
Literatura: SARTSN; Pedestrian Guidelines; CROW, UTG1



SECTION [T 7-49

DESCRIPTION

Median istand with chicane.

MEASURE PAGE

TM35

(2oydists on roecway

(1) oyclists on cydepeth

CONDITIONS FOR APPLICATION

. B> B,5m

. cancentrated crossing

. twao way traffic

IMPLEMENTATION

. nose of island symmetrical to lanes

. ensure conspicuity with varical elements,
marking and lighting

. emphasis more on pedestrian crassing than
on deilection

. illustrated layoul preferable to mirror image
{sight distance)

. pedestrian crossing at road way level

POSITIVE ASPECTS

- stagad crossing

- maderate lo high spesd reduction, depending
onb

- improves crossing situation

- introducas horizontal discontinuity

DIMENSIONS
. a = 2,75-325m (1)
= 3,25-3,5m {2
. b > iom
. L o= 20m
. curve radit depending on design
vehicle

ASSISTING MEASURES

as for TM33

NEGATIVE ASPECTS

motorists’  attantion  focused on
deflection
reduced parking spacas

REMARKS: Ref. Pages: SRS, 8, Ped 1-B {Appendix E)
Literature; SARTSM; Pedesirian Guidelines; CROW, UTG1



SECTION III 7-30

DESCRIPTION

Central median island with chicane.

MEASURE PAGE

TM36

(2) cydists on roadnay

(1) cydists on cydepath

CONDITIONS FOR APPLICATION

B> 11,0m

concentrated crossing

85th percentile speed < 60 km/h
two way lraffic

not on cycle route {2}

iIMPLEMENTATION

. ensure conspicuily with vertical elements,
marking and lighting

. nose of median symmelrical to lanes {cenire
ling)

. pedastrian crossing on roadway level

. ensure good visibility

POSITIVE ASPECTS

- staged crossing

- maderate to high spesd reduction (depending
design vehicle)

- improves crossing siiuation

DIMENSIONS

. a= 3,25-3,5m
. b = 45m

. L= 5-10m

L= depending on design vehicle
. tapers 1:1

ASSISTING MEASURES

. as for TM33

NEGATIVE ASPECTS

- reduced parking spaces
- narrow for cyclists (2)

REMARKS: Ref. Pages: SR8, Ped1, 3, 3, 7 {Appendix E)
Literature: SARTSM; Pedastrian Guidalines; CROW, UTG1

Notg ; Thesa have been applied with limited success in South Africa



SECTION II¥ 7-51

DESCRHIPTION MEASURE PAGE
Chicane with one-sided parking TM37
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(2) cydists on roedway () oydistsonoydepath
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CONDITIONS FOR APPLICATION DIMENSIONS

. B> 9,5m . a = 325-3,5m

. concentrated crossing - by > 20m

. 83th percentile speed < 80 km/h b; > 1,0m

. not on major roads . p = width of parking bay

. two way traffiic . L= depending on design vehicle

Ly= 5m

{MPLEMENTATION ASSISTING MEASURES

. ensure conspicuity with verical elaments, . as for TM33
marking and lighting

. vertical elements on island

- lower median for pedestrian crossing

POSITIVE ASPECTS NEGATIVE ASPECTS

- maderale o high spesd reduclion (depanding - reduced parking spaces
design vehiclg)

REMARKS: Ref. Pages: 5R6,8,Ped1,3,5 7,9 11, 13, 15 (Appendix E)

Literaturs: SARTSM: CROW, UTG1



SECTION I

DESCRIPTION

Median with bus stop

MEASURE PAGE

™38

(2) oydists on roadnay

-
.l

CONDITIONS FOR APPLICATION

B> 125m
concentrated crossing

lwo way traffic

only as pedestrian crossing

IMPLEMENTATION

median cenlrally situated between lanes
ensure conspicuily with vertical alements,
marking and lighting

use contrasting materials for roadway, bus
stop and pedestrian crossing, marking
between lay bye and roadway (SARTSM)
barriers on median lo prevenl pedestrians
crossing at would alang the length

POSITIVE ASPECTS
REMARKS: Rel. Pages: Ped 3, 7. 8 {Appendix E)

Literature:

DIMENSIONS

. a= 2,75- 3,25 m (1}
= 325-3,5m(2)

- b> 1.5m

. d= 275-30m

. L= 26 m

* entry {aper for bus stop 1.6

exil laper for bus stap 1.4

ASSISTING MEASURES

SARTSM; CROW, UTGH

. as for TM33

NEGATIVE ASPECTS

- telatively long crossing distance
- limited space for furniture on island
- reduced parking spaces



SECTION III 7-33

DESCRIPTION MEASURE PAGE
Width restriction by means of a long central reserve T™M3g

)

(2) oydists onroednay (D) q@ists on oydepath

T

CONDITIONS FOR APPLICATION DIMENSIONS

. B> 7.0m . a= 2,75-3,25m (1)

. distributed crassing = 325-35m¢(2)

. two way traffic . bz 1,5m

. only as pedestrian crossing . p= width of parking bay

. L= dependent on volumes (can

be Jonger as volumes
decreass)

IMPLEMENTATION ASSISTING MEASURES

. ensure conspicuity with vertical elements, . physical: see TME5, SM1

marking and lighting . as for TM33

. preferably symmetrical lo lanes

POSITIVE ASPECTS NEGATIVE ASPECTS

- staged crossing - reduction in parking spaces

- improved crossing situation - possible increase in spsad dus g

- moderale speed reduction, (deperding on predictability of situation, especially

with wider lanes
emergency vehicles canno! pass if
{ane is blocked

design vehicle)
- no passing opporiunitias -

REMARKS: Hef. Pagas: 582, 4, 8, 8, Ped 9-16; {Appendix E}
Literature: SAATSM; UTG1; CROW



SECTION I 7-54
DESCRIPTION MEASURE PAGE
Median with one-sided parking TM40
{small chicane)
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CONDITIONS FOR APPLICATION

. B> 8,0m

. 85th percentile speed < 60 km/h
. twa way lraffic

. only as pedestrian crossing

IMPLEMENTATION

. median centrally placed on roadway

. ensure conspicuity with vertical elements,
marking and lighting

. pedestrian crossing on roadway level

PQSITIVE ASPECTS

- staged crossing
- improved crossing situation
- moderate speed reduction

SH2, 4,Ped 1.3,5,7

REMARKS: Ref. Pages:

Literalure:

DIMENSIONS

. a= 3.25-35m
. B> 1.5m

- L= 5-10m

taper on deflection islands < 1:3

ASSISTING MEASURES

. &5 for TM33

NEGATIVE ASPECTS

- limited space on island for furniture
- reduced parking space

.9, 11, 13, 15 (Appendix E)
SARTSM; CAOW: UTGH1, Pedeslrizn Guidelines



SECTION III

DESCRIPTION

Semi-chicane with one-sided parking

MEASURE PAGE
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CONDITIONS FOR APPLICATION DIMENSIONS

. B> g8m . a = 3.25-35m

. 85th percentila speed < 60 km/h . b > 1,5m

. iwo way traffic . 5 = widih parking bay
. not en major roads . L= 5-10m

. not on eycle routes - Ly = depending an design vehicle

. taper = 111

IMPLEMENTATION ASSISTING MEASURES

. ensure conspicuily with vertical slaments, . as for TM33

marking and lighting

. pedestrian crossing on roadway lavel

. ensure good visibiliy

POSITIVE ASPECTS NEGATIVE ASPECTS

- staged crossing
. impraved crossing situation
- moderata speed reduction

Raf. Pages:
Literatura:

REMARKS:

- narrow for cyclists
- reduced parking space

SRS, 8, P=d 1, 3,5, 7.9, 11, 13, 15 (Appendix E)
SARTSM; Padestrian Guidelines: UTG1



SECTION III 7-36

DESCRIPTION MEASURE PAGE
Lane deflection TM42
(2) cyclists on roadway (1) cyclists on cyclepath
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CONDITIONS FOR APPLICATION DIMENSIONS
. straight roads . a= 3,25 -5,5 m {depending on
. one sided parking volumes) with twa-way traffic
. B> 50m = 5.0 - 85 m with HGV and/or
. peak hour volumes < 600 vphifa <50 m bus traffic

and traffic is two-way = 3,25 - 3,5 m, wilh one-way

85th percentile speed < 60 km/h traffic (1) or limited ong-way
. not on major roads traific (2)
. not on cycle routes (2) . b = width of parking bay

. L = depending on design vehicle
. laper of daflection island 1:1

IMPLEMENTATION ASSISTING MEASURES
. ensure conspicuity with vertical elements, . physical support: see TM17

marking and lighting
’ pedestrian crossing on roadway level
. " ensure good visibility
POSITIVE ASPECTS NEGATIVE ASPECTS
- moderate speed reduction - narrow for cyclists
- introduces discontinuity - reduced parking space
REMARKS: Rei. Pages: SA3, 4

Lilerature: CROW: UTG1; SARTSM

Note: This measure has been applied to a limited exient in South Africa.



SECTION Il 7-57
DESCRIPTION MEASURE PAGE
Chicane. Th43
(2) cydists on roedway (1) oydists on cydepath
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CONDITIONS FOR APPLICATION DIMENSIONS
. B> 95m . a > 5,0 - 6,0 m {depending on
. peak hour volumes < 500 vph design vehicle) -
. 85th parceniile spead < 60 kmi/h . b = 25m
. not on major roads . ¢ = 1,5m
. two way traffic . p = 45m
. not on cycle route with high parking turnover . Ly = depending on design vehicle
{2) L= 5-6m
. tapers 111
. medium cross seclion, circle segment

IMPLEMENTATION

with maximum height of 0,12 m

ASSISTING MEASURES

. ensure conspicuity with vertical elaments, = physical support: see TM17
marking and lighting . as for TM33

. raised islands with circular protiles markad in
white

. provide adequate sight distance

. parking bays (refer to parking standards)

POSITIVE ASPECTS

NEGATIVE ASPECTS

- high speed reduction - reduction in parking spaces
uity in harizontal alignrment - poor visibility from parking spaces
- withoul island, speed reduction is low

- discentin

REMARKS:

Ref. Pages: S5R5-8, Ped 1, 53, 9, 13 {Appendix E)
Literalura: SARTSM: UTG1, CROW

Mote: Chicanes hzave been applied to a limited exzen—t in South Africa.



SECTION II

DESCRIPTION

Short width restriction {choker)

MEASURE PAGE

TMad

F-—-— ol
e -~—~L-l @
| oag :
I_ L4
il e
CONDITIONS FOR APPLICATION DIMENSIONS
. Bx B8,85m - a= 325-35m
. peak hour valumes < 800 vph . b > width of parking bay
. 85th percentile speed < 60 km/h . L = 5-10m
. not on major roads . with repeated use, ensure sufficient
. not on cycle route distance between measures for two
v [even directional spiit in traffic volumes for HGVs {o pass one another

two-way traffic]

IMPLEMENTATION

. gnsure conspicuily with vertical etements,
marking and lighting

. gravide ramps from pavements

. ensure good sight distance

POSITIVE ASPECTS

- shorened crossing distance
- improved crossing situation
- moderate to high speed reduction, dapending

ASSISTING MEASURES

. physical support: see TM17
. as for TM33

NEGATIVE ASPECTS

- possible increase in speed on
approach to choker
could influence route choice

- narrow for cyclists

. reduction in parking

- parallel parking results in virtually no

spaed reduction

on volumes
REMARKS: Ret. Pages: SR4, Ped 1, 9 {Appandix E)

Literature:

SARTSM, UTG1, CROW



SECTION It 7-39

DESCRIPTION

Change of direction with narrowing in roadway
combined with cycle ways

MEASURE PAGE

TM45

CONDITIONS FOR APPLICATION

B> B845m
peak hour volumes < 600 vph

85th percentile spead < 60 krnh

not on major roads

two way traffic with an even directional split

* 4 & s »

IMPLEMENTATION

. ensure conspicuity with vertical elements,
and adeguate lighting

. provide adequale sight dislance

. at pedestrian crossing, lower kerb or
construct ramps

. cycle ways to be paved in conirasting colour

. skelched construction has preference over

the mirror images

POSITIVE ASPECTS

- shorter crossing and can ba crossed in two

slages

- moderate to gdood spead reduction,
depending aon volumes

- very goad visibilily for padastrians

- easier o cross straet

- safe and comfortable way to separals
cyclists from rest of traific - cyclists do not
have lo filtar in after passing obstructions

DIMENSIONS

275-3,25m

1,50 m

1,35 m

5-10m

. taper cycle way < 1:5

. if repealed on the road section, leave
enough space for HGVs to pass one
another

[T VARV |}

.
—oO oo

ASSISTING MEASURES

. physical support: see TM7

NEGATIVE ASPECTS

- little space on medians
- could influence route choice
- possible acceleration when seeing
- oncoming {ratfic
possible blocking of cycle ways by
wailing vehicles

REMARKS: Ref. Pages: 5R2, 4, 6, Ped 1, 9 {Appandix E)

Litaraliirs: SARTSM; CROW, UTG1



SECTION I

DESCRIPTION

Double bayenet formed by narrowing one side of road

7-60

MEASURE PAGE

TM46

CONDITIONS FOR APPLICATION

B> 4,75m

peak hour volume < 400 vph

85th percentile speed < 60 km/h

not on major roads

not on cycle route

not on bus- or supply/pravisioning route

IMPLEMENTATION

ensure conspicuily with vertical elements,
and provide adequate lighling

provide adequate sight distances

the layout as shown above is preferabiz to its
mirror image: see TM46

POSITIVE ASPECTS

good speed reduction
shorter crossings distance at narrowed area

REMARKS: Ref. Pages: SR3,4,7,8

Literatura: SARTSM; UTGY; CROW

DIMENSIONS

. a = 3,25-3,50m

. b > 1,50 m

. g = wide parking area

. L= depends on manoeuvrabilily

of design vehicle

ASSISTING MEASURES

. as for TM33

NEGATIVE ASPECTS

- could influence route choice

. crowding of cyclists

- decrease in parking space: 31t 4 on
each side



SECTION I 7-61

DESCRIPTION

Double bayonet formed by narrowing one side of
roadway, combined with cycle ways

MEASURE PAGE

TM47

CONDITIONS FOR APPLICATION

. B> 7.95m

. Peak hour volumes < 400 vph

. 85th percentile speed < 50 km/h

. not on major roads

. not on bus- and supply/provisioning route

IMPLEMENTATION

. ensure conspicuily with vertical slements, -
and provide adequate lighting

. provide adequate sight distances

. the layout as shown above is preferable to ils

mirror image: see TM46

POSITIVE ASPECTS

- good speed raduction

- shorter crossings distance and can be
crossed in two stages

- safe and comioriable way lo separate
cyclists from rest of iraffic

REMARKS: Ref. Pages: SRt, 2.5, 6
Literature: SARTSM; UTGH: CROW

DIMENSIONS
* a= 3,25-3,50m
. by = 1,50m
b, > 050m
. c = 1,35 m
. L= depends an manaeuvrability
of design vehicle
. taper cycle ways < 1:5

ASSISTING MEASURES

. as for TM33

NEGATIVE ASPECTS

- could influence roule chaica

- cyclists have to filtar into trafiic after
passing obstructions

- decrease in parking space: about 7 an
each sida



SECTION I 7-62

DESCRIPTION

Double bayonet formed by narrowing an one side on
roadway, combined with cycle ways and provision for
bus

MEASURE PAGE

TM48

CONDITIONS FOR APPLICATION

. B> 10,70 m

. Peak hour volumes < 400 vph

. B85th percentile speed < 80 km/h
. not an majar roads

. botomn ciearance bus > 20 cm

IMPLEMENTATION

. ensure conspicuity with vertical elements,
and provide adequate lighling

. ensute adequate sight distances

. - donol use sunken bus gateway construction

. bus lane paved in contrasting material

. the layout as shown above is preferable to its

mirror image: see TM46

POSITIVE ASPECTS

- good speed reduction

- safe and comfortable way to ssparate
cyclists from rest of lraffic

- trucks can use buslane

BEMARKS: Ref. Pagas: SR5,8,7.8
Literature; SARTSM; UTG1; CROW

DIMENSIONS
. a = "275-325m
. b, 425m
b, = 238m
B, > 0,50m
. c = 1.35m
. 5§ = 0,87 m
. v o= 1,00 {0,75) m
* L = depends on manoeuvrability

of design vehicle
taper cycle ways < 1.5
. height of bus gateway 15 cm

ASSISTING MEASURES

' visual support measures: as for TM33

NEGATIVE ASPECTS

- could influence route choice
- cyclists have lo filter intg traffic afier
" passing obstructions
vehiclas driving behind bus should be
abla to pass without dangar
- decrease in parking space: about 7 on
edch side



SECTION TII 7-63

DESCRIPTION MEASURE PAGE
Deouble bayonet and change of direction/diversion TM49

combined with cycle ways

L]
CONDITIONS FOR APPLICATION DIMENSIONS
. B> 7895 m . a = 325-35m
. Peak hour volumes < 400 vph . by = 1.5m
. 85th percentile speed < 80 kmvh b.> 05m
. not on major roads * c = 1,35 m
. nol on bus- and/or supply/provisioning road, . L = depends on manoeuvrability
route ) of design vehicle
. gradient of cycle ways < 1:5
IMPLEMENTATION ASSISTING MEASURES
. ensure conspicuity by vertica! elements, and . visual support measures: as jor TM33
provide adequate lighting
. ensure adequate sight distances
. the iayout as shown above is praferahle to its
mirror image: see TM45
POSITIVE ASPECTS NEGATIVE ASPECTS
- goed speed reduction - could influence route ¢choice
- shorler crossing distance and can bea crossed - decrease in parking space: about 7 on
in two stages each sida

safe and comiorlable way to separate
cyclists from rest of traffic

REMARKS: Ref. Pages: SR1,2,8
Literature: SARTSM; UTG1; CROW



SECTION IIT 7-64

DESCRIPTION MEASURE PAGE
Change of direction/diversion TM30

- (2) oydists on roadnay H L(‘!) oydists on cydepath

mans—
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CONDITIONS FOR APPLICATION DIMENSIONS
. 82> 4,25m . a= 325-35m
. 85th percentile speed < 80 km/h . b > 1.am
. not on major roads . c = 1.35m
. one way traftic; (1) also when cyclists come . p = width parking area
form apposite direction . L = depends on manceuvrability
of design vehicle
. gradient 1:1
. L= S-10m
. it repeated on road seclion, leave
enough space for opposing HGVs io
be ahle to pass
IMPLEMENTATION ASSISTING MEASURES
. ensure conspicuily with vertical elements, . pitysical support: see TM7
and provide adequate lighting . visual support measures: as for TM33
. at pedesirian crossing, lower kerb or
construct a ramp
. {2) can be used without provision for cyclists,
but not when on g cycle route
. if B is too small or where b should be
enlarged, construct cycle ways instead of
parking space
POSITIVE ASPECTS NEGATIVE ASPECTS
- moderated lo goad spead reduction - total decrease in parking space: 9 - 11
- very visible
REMARKS: Rel. Fages: SA1, Ped 1,3,5.7.13 (Appendix E)

Literature: SARTSM; UTGtY, CROW



SECTION III 7-63

DESCRIPTION ) MEASURE PAGE
Roadway deviation ' TMS1

) e IR S O I O AL Y LAY
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CONDITIONS FOR APPLICATION DIMENSIONS
. B> 7.B5m . a= 45-5m
. peak hour volumes < 500 ph = 5-6m
. B5th percentile speed < 60 km/h where there is bus and/or
. two way traffic truck traific
. b > 2Zm
. c = 1,35 m
. L, = depends on manoeuvrability
of design vehicle
. Lz = 5 - 10 m
taper cycle ways < 1.5
. taper roadway devialion 1:1
HPLEMENTATION ASSISTING MEASURES
. ensure conspicuity with vertical elements,
and provide adeguate lighting
. where the median is interrupted, width of
roadway should be indicated
. construct deviations on alternate lanes, first
on ong direction, then on the oppaosite
direction
POSITIVE ASPECTS NEGATIVE ASPECTS
- goad speed reduction in lane where deviation - cyclisls have o filter into traffic after
is constructed passing daviation

- visual relief wilhout impeding sight distance

REMARKS: Rel. Pages: SR8
Literature: CROW; UTG1, SARTSM



SECTION II 7-66

DESCRIPTION

Slanted -narrowing of roadway

MEASURE PAGE

™52

(2 oydists on roadnay

(1) oydists on cydepeth

CONDITIONS FOR APPLICATION

. Bx 4,42 m

. Peak hour volumes < 600 voh

. 835th percentile speed < 80 km/h

. not on major roads

. not on bus- andfor supply/pravisioning route

. (2} not on cycla route

IMPLEMENTATION

. ensure conspicuity with vertical elements,
and provide adequate lighting

. the layout as shown above is preferable o its
mirrar image: see TM46

. al pedestrian crossing, lower karb or

construct a ramp

POSITIVE ASPECTS

- shorter crossing distance

- easier to cross street

- good speed reduction, even where thera is no
encoming traffic - effect reinforced by lurn

DIMENSIONS

. a = 325-35m

- b > 1.5m

. p = widlh of parking space

- L = 3-10m

. lane deflection 15 10 30°

. if repealed on road section, leave

enough space for overtaking irucks

ASSISTING MEASURES

. physical support: see TM7
. visual suppornt measures: as for TM33
NEGATIVE ASPECTS

- could influence roule chaice

- passible acceleration when sesing
oncoming traffic

- (2) crowding cyclists

- decrease in parking space, 3 - 4 on
each side

BEMARKS: Ref. Pages: SR1- 8, Ped 3, 13 (Appendix E)

Literature: SARTSM; UTG1: CROwW



SECTION III 7-67

DESCRIPTION

Slanted narrowing of raadway combined with cycle
ways

MEASURE PAGE

TM53

CONDITIONS FOR APPLICATION

. B> 7,95m

. Peak hour volumes < 600 vph

. 85th percentile speed < 80 km/h

. nol an major roads

. nol on bus- and/or supply/provisioning route

IMPLEMENTATION

. ensure conspicuity with vertical etemants,
and provide adaguale lighting

. ensure adequale sight distances

* the layout as shown above is preferabie to ils
mirror image; see TM46 :

. deflection islands at pedestrian crossing
should not be raised

. at pedeslrian crossing, lower kerb or

canstruct a ramp

POSITIVE ASPECTS

- sharter crossing distance and can be crossad
in two stages

- easier ta cross streat

- good speed reduction, even wheare there is no
oficoming traffic - effect reinforced by turn

- safe and comiortable way o separate
cyclists from other traific

DIMENSIONS
. a = 3.25-35m
. B, > 1i5m
b, > 0,5m
. c = 1,35 m
. L = 5-10m
. tane deflection - 15 - 30°
. taper cycle ways < 1:5
. if repeated on road section, leave

enough space for opposing HGVs lo
be able to pass

ASSISTING MEASURES

. physical assistance: see TM8
. visual support measures: as for TM33

NEGATIVE ASPECTS

- could influence route chaice

- possible acceleration when seeing
oncoming traffic

- cycle ways may be blocked by waiting
vehicles

- eyclists have to filter into traific after
passing narrowing in roadway

- decrease in parking space: 5 - 6 on
each side

REMARKS: Raf. Pages: SH1,2, 3, 4,8, 8, Ped 1, § {Appendix E)

Literature: SAATSM; CROW



SECTION 111

DESCRIPTION

Narrowing of roadway by muitiple bayanet

7-68

MEASURE PAGE

TM54

(2) oydists on roedway
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COMNBDITIONS FOR APPLICATION DIMENSIONS
. B> 4,75m . a-= 3,25-35m
. peak hour volumes < 400 vph . b > 1,5m
. not on major roads . p = width of parking space
. not on bus- and/or supply/provisioning route . L= 5-10m
. {2} not on cycle roule L = depends on manoeuvrability
of design vehicle
IMPLEMENTATION ASSISTING MEASURES
. ensure conspicuity with vertical elaments, . visual support maasures: as for TM33
and provide adequate fighting
. at pedestrian crossing, lower kerb or
construct a ramp
BOSITIVE ASPECTS NEGATIVE ASPECTS

- shorter crossing distance

- good speed reduction effect reinforced by
turn
easier {0 cross streat

REMARKS: Ref. Pagas:

Literalure:

- could influence route choice

- (2) crowding of cyclists

- decrease in parking space, about 5 on
each side

- very inconvenient for motor vehicies

SR3, 4, 7, 8, Pad 5, 13 {Appendix E)
SARTSM: CROW, UTG1



SECTION III 7-69

DESCRIPTION

Narrowing of roadway by mulliple bayonet combined
with cycle ways

MEASURE PAGE

TM35

CONDITIONS FOR APPLICATION

. B> BASm

peak hour volumes < 400 vph
85th percentile spead < 80 km/h
nol on major roads

not on bus- and/or supply/provisianing route
IMPLEMENTATION
* ensure conspicuity with vertical slements,
and provide adequate lighting -
. ensure visibility of on-coming traffic
. al pedestrian crossing, lower kerb or

construct a ramp

POSITIVE ASPECTS

- shorter crossing distance and can be crossed
in two stages

- good speed reduction effect reinforcad by
turn

- easier lo cross street

DIMENSIONS
. a = 325-35m
. b, > 1,5m
bg > 0.5 113
. c = 1,35 m
- L, = 5-10m
L, = depends on manosuvrability
of design vehicle
- laper cycle way < 1:5

ASSISTING MEASURES

. visual support measures: as for TM33

NEGATIVE ASPECTS

- couid influence roule choice

- cycle ways may be blocked by waiting
cars

- cyclists have to filter into trafiic after
passing narrawing and bayonet

- tittle space on conductor on one side
of road

- decrease in parking space: aboul ¥ on
gach side

- vary inconvenient for motor vehicles

REMARKS: Rei. Pages: SR1, 2, 5, 8, Ped 1, 8 (Appendix E}

Literalure: SARTSM; CROW, UTG3



SECTION I 7-70

DESCRIPTION

Reduction/decreasing of lanes on 2 x 2 lane road

MEASURE PAGE

TMs86

CONDITIONS FOR APPLICATION

. on 2 x 2 fane roads

. high fraquency of pedestrians ¢rossing
. cyclists an cycle way

. 85¢h percentilz speed < 60 km/h

IMPLEMENTATION

. use slrips sluck onto asphalt to mark
narrowing of road

. danger plate signs to mark changes in lane
clearly

. provide enough illumination

POSITIVE ASPECTS

- low to moderate speed reduction, depends
largely on the distance belween lane changes
- easier lo cress road

REMARKS: Ref. Pages: Ped 8, 8 {Appendix E)

DIMENSIONS

. width of remaining lane 2,75 - 3,25 m

. distance between lane changes: about
100 m

. dimensions of lane changes depand

on manoeuvrability of design vehicle

ASSISTING MEASURES

NEGATIVE ASPECTS

- could divert traffic o less suilabie
slrests

- could cause  acceleration by
channelising traffic

- no  gverlaking possibilities  for
emargency vehiclas

- tanes could be blocked by a
breakdown

Literalura; SARTSM; CROW, UTG1, Pedestrian Guidelinas



SECTION III 7-71

DESCRIPTION MEASURE PAGE
Haorizontal curves before crossing TMS7
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CONDITIONS FOR APPLICATION DIMENSIONS
. Peak hour velumes < 600 vph . A< 20 m if speed is < 30 km/h
. 85th percentile speed < 60 km/h . > 20 m if speed is > 30 km/h

. L=30-50m
. if necessary, widen curve
IMPLEMENTATION ASSISTING MEASURES
. ensure visibility of ancoming traffic, keep
speed in mind (sight distance)
. if L > 50 m, provide facilities for pedestrian
crossing

POSITIVE ASPECTS NEGATIVE ASPECTS
- good speed reduction - motarists may cut cornars
- user friendly
REMARKS: Ref. Pages: SR1, 3, 4,5,6.7, 8, Ped 1,2,6, (Appendix E)

Literature: UGTI1; TRH17



SECTION IiI

DESCRIPTION

Overcoming level difierences

7-72

MEASURE PAGE

TM58

W
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CONDITIONS FOR APPLICATION

difference in levels > 10 cm

IMPLEMENTATION

sile pedestrian crossing in such a way that
the distance lo be crossed {5 as short as
possible

cancrele paving tiles and ramp {see TMG0) ar
lower kerb {see TM59)

eliminale diflerent levels with gradient 1:20
by gradually reducing kerb haight

cover gutter

virtually no transverse gradient

POSITIVE ASPECTS

BEMARKS: Ref. Pages: Han 2, 5, 8 [Appendix E)

encourzges safe  and  indzpendent
participation in traffic by the physically
disabled

DIMENSIONS
. h = 1.6
by = 1:12 {1:9)
- a= 10 em
. b g 2 cm (gutter)
. ¢ = remaining difference in haight

ASSISTING MEASURES

. guiding lines and warning signs: see
SM11, 12

. provision of parking space: ses
Parking Standards

. provision of pedestrian crossing: see

Pedestrian Guidelines

NEGATIVE ASPECTS

- when hadly canstructed (e.g. too great
a lransverse gradient on roadway)
whesglchairs may get sluck or fall over

Literature: rarking standards: Pedestrian Guidelines: SARTSM



SECTION 11

DESCRIPTION

Double sided choker to reduce to one lane

MEASURE PAGE

T™M18

(2) cyélisis on roadway

(1) cyciists on cyclepath
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CONDITIONS FOR APPLICATION

B> 5,75m (1)
> 6,25 m (2)
peak hour volumes < 400-600 vph
85 th percentile speed < 60 km/h
two directional traffic should be proportionally
split between directions
not on major road
{2} not an cycle route

IMPLEMENTATION

ensure conspicuity of vertical elements
through provision of adequate lighting and
marking

ensure good visikility for opposing tratiic
provide ramps from pavemenis

POSITIVE ASPECTS

reduced crossing distance

maderate to high speed reduction depending
on volumes

simple crossing situation

DIMENSIONS

. as= 2,75- 3,25 m (1)
= - 325-850m(2)

. b= 1.5m

. D= width of parking

. L= 9-10m

with repeated use, ensure sufficient
distance belween chokers for two
HGVs lo pass one another

ASSISTING MEASURES

physical support: see TM16, 17, 26
visual support measures - signs and
marking, contrasting paving, greening,
lighling

NEGATIVE ASPECTS

could influence route choice

possible spead increase from
approaching traffic

reduced parking space

difficult for cyclists with (2)

REMARKS: Ref. Pages: MT6, SR4, 8, Ped 5, 13 {Appendix E)

Literature; SARTSM, CROW



SECTION Il 7-33

DESCRIPTION MEASURE PAGE
Double sided choker narrowing to one lane with cycle TM19
lanes
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CONDITIONS FOHR APPLICATION DIMENSIONS
. Bz 8,43 m (crossing provision) . as= 275-325m
> 7,45 m (speed reduclion) . bx> 1,5 m (crossing provision)
. peak hour volumes < 400-600 vph . > 1.0 m {speed reduction)
* even distribution of traffic in either direction . c= 1,35 m
. 85th parcentile speed < 80 km/h . p= width of parking bay
. L= 5-10m

MPLEMENTATION ASSISTING MEASURES
. ansure conspicuity of vertical elemenis . physical support; see TM17

through provision of adequate lighting and . visual support measures - signing and

marking marking, greening, contrasling paving,
. ensure good sight distance for opposing lighting

approach lraffic
. provide ramps from pavernents
. contrasling material on cycle paths
POSITIVE ASPECTS ‘ NEGATIVE ASPECTS
- reduced crassing length with reluges - can influence route choice
- moderale to high speed reduction depending - limiled space on island

on volumes - possible increase in approach speeds
- excellent visibility {pedestrians) - reduced parking space
- simple crossing situation - blocking of cycle paih by cars
REMARKS: Ref. Pages: MT6, SR2, 4, 6, 8, Ped 1, 9 {Appendix F)

_ Literalure: SARTSM, CROW



SECTION 1II

DESCRIPTION

Extended two-sided choker

MEASURE PAGE

T™M20

(2) cyclists on roadway

{1) cyclists on cyclepath
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CONDITIONS FOR APPLICATION DIMENSIONS
. B> 5,75 m (1) . a= 2,75-3.25 m (1)
> 5,25 m (2) = 325-35m{2)
. distributed crossing - h> 1.5m
. peak hour volumes < 400 vph . p= with of parking bay
. 85 th percentile speed < 60 km/n . L< 50 m, depending volurnas
. not on major road
. even proportional split between traffic
. not to be used in isolation for speed reduclion
IMPLEMENTATION ASSISTING MEASURES
. ensure conspicuily of vertical elements
through provision of adequats lighting and
marking
- ensure good sight distance for opposing
traffic
FOSITIVE ASPECTS NEGATIVE ASPECTS
. shorter crossing distance for pedestrians - could influence route choice
- maoderale o high speed reduction depending - afler slopping, vehicles accelerats in
an volumes lhe narrowed section
- simplified crossing situation - reduced parking space :
- difficult for cyclists (2), narrow if cars
presen|
REMARKS: Reaf. Pages: Ped 13 (Appendix E)

Literature: SARTSM, UTGt, CROW



SECTION II1 7-

DESCRIPTION

Extended two-sided choker with cycle paths

MEASURE PAGE

T™M21

CONOITIONS FOR APPLICATION

* A s 82 2 p a

8> B,7%m

distributed crossing

peak hour volumes < 400 vph

85ih percentile speed < 80 km/h

even directional split between traffic valumes
nol on major road

not to be used in isolation for speed reduction

IMPLEMENTATION

ensure conspicuilty of vertical elements
through provision of adequate lighting and
marking

provide sufiicient sight distance for opposing
approach traffic

POSITIVE ASPECTS

REMARKS: Ref, Pagas: Pead 9 (Appendix E}

reduced crossing distance for pedestrians
with refuges

moderale to high speed reduction depending
on volumes

goad visibility (pedesirians)

safe for cyclists

Literalure: UTG1, SARTSM

‘DIMENSIONS

. as= 275-3,25m

. bx 1.5m

. Cs 1.5-1,75m

. p= width of parking bay

. L< 50 m, depending on volumes

ASSISTING MEASURES

NEGATIVE ASPECTS

- limited space on islands

- could influence route choice
vehicles accelerate in the narrowed
section

- reduced parking space



SECTION Iii

DESCRIPTION

Hepeating lwo-sided chokers

MEASURE PAGE

™22

(1) odlists cn oydepaths
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CONDITIONS FOR APPLICATION DIMENSIONS
. B> 575m (1) . a = 2,75 - 5,0 m (depending on
> 8,45m (2) volumes) with two-directional
traffic

distributed crossing

peak hour volurnes < 800 vph if @ < 3,25 m
and traffic is two-directional

85th percentile speed < 60 km/h ifa<325m
and two-way traffic

not on major road

IMPLEMENTATION

chokers opposile one another

ensure conspicuity of verical elements
through provision ol adequate lighting and
marking

no parking if a < 3,25 m and traffic is two-
direclional

POSITIVE ASPECTS

moderate speed reduction if a = 5,0m

high speed reduction if 2 = 3,0 m, depending
on volumes

shorter crossing distance for pedestrians
safe for cyclists

= 5,0 - 6,0 m where high bus
and HGV volumes exis!
2,75 - 3,25 with limited one-

1

way traffic
. b > 1,5m
. c = 1,35 m
. L, = 10-20m
o> 30m

)

ASSISTING MEASURES

NEGATIVE ASPECTS

- limited physical protection far
pedesirians

. parking belween narrowed sections

- could influence roule choice

- not very atiractive

REMARKS: Ref, Pages: SA1-8, Pad 9 - 16 {Appendix E)

Literalure; UTG1; SARTSM; CROW



SECTION IIT 7-37

DESCRIPTION MEASURE PAGE
Continuous two-sided choker through the construction TM23
of cycle paths
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CONDITIONS FOR APPLICATION DIMENSIONS -
. B> 13,6 m (two way Iraffic) . as= 4,3 - 3,0 m (two way lrafiic)
> 11,85 m (limited one-way (raffic) = 5,0 - 8,0 m where high bus
. distributed crossing and/or HGV volumes exist
= 2,75 - 3,25 (one way trafiic)

. b> 1.0m

. P 1.8-20m

. cz 1.75m

. = 2-4m

. distance between chokers 3 . 4

parking bays {i.e. 16,5 - 24 m)
IMPLEMENTATION ASSISTING MEASURES
. vertical elements lo be placed on the chokers . physical support see TM1§, 18, 28
POSITIVE ASPECTS NEGATIVE ASPECTS
- shorter crossing distance for pedestrians and - parking space reduced by about a
refuges provided for staged crossing quarter

- moderale reduction in speed
- safe for cyclists
REMARKS: Rel. Pages: SRS, 6, Ped 10 - 12 (Appendix E)

Literalure: CROW, UTG1, SARTSM



SECTION III 7-38

DESCRIPTION MEASURE PAGE
Extended two-sided choker with pedestrian side strips TM24

(2) cydists on reeczy (1) odisls onodlepaths

T

CONDITIONS FOR APPLICATION DIMENSIONS
. B> 8,35(1) . with two-way lraffic
> 8,85 (2) as= 45-50m(1)
- distribuled crossing = 5.0 - 6,0 m {2) or with high
. peak hour volumes < 600 vphifa < 3,25 m bus and/or HGV volumes
and traffic is lwo-way = 275 - 3,25 (1) and low
. 85th percentile speed < 60 km/h if a < 3,23 m volumes
and traffic is two-way . with one-way traffic
. not lo be used in isolation for speed reduclion a= 2,75-3,25 (1)
= 3,25-3,5(2)
. bz 1,5 m
. p= 1.8-20m
. L< 50 m with two-way {raffic and
narrowing o ong lane
. distance between chokers < 25 m
IMPLEMENTATION ASSISTING MEASURES
. enswe conspicdily of verlical elements
through provision of adequale lighting and
marking
. contrasting pavement material of parking
areas and pedestrian strips
. ensure adequate sight distance for oppasing
approach traffic
POSITIVE ASPECTS NEGATIVE ASPECTS
- halding area belween parking bays and - incorrect parking
roadway - reducad parking space
. reduced crossing length for pedestrians - with high parking demand, double
- excellent pedestrian visibility parking
- moderate to high reductian in speed - space rastriction for cyclists {2)
REMARKS: Rei. Pages: Ped 11, 14, 15, 16 {Appendix E)

Literature; CROW,; UTGt; SARTSM; Pedesirian Guidelines



SECTION III 740

DESCRIPTION

One-sided choker

MEASURE PAGE
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CONDITIONS FOR APPLICATION
J 8> 4,25m (1)

> 4,75 m (2)
. concentrated crossing

peak hour volumes < 600 vph
85th percentile speed <60 km/h

. nol on major roads

. even directional split with two-way Iraffic

. not on cycle route (2)

iMPLEMENTATION

. ensure conspicuity with verlical glements,
marking and adequate lighting

. ensure adequaie sight distance far opposing
lraffic

. adequale sight distance should also be

praovided in the curve

POSITIVE ASPECTS

- shortened crossing distance for pedestrians

- maderate {o high reduction in speed,
depending on volumes

- simplified crossing situation for pedestrians

- priority for vahicles at choker salf-apparent

DIMENSIONS
. a= 2,75-3,25m (1)
= 3,25-35m (2)
. bz 1.5m
. p= width of parking bay
- = 5-10m

with repeated application ensure ihal
the dislance beiween chokers is
sufficient for lwe HGVs to pass one
another

ASSISTING MEASURES

. physical support measures: sese TM16,
17, 26

NEGATIVE ASPECTS

- could influence route choice
- narrow for cyclists (2)
- reduced parking

REMARKS: Ref. Pages: SR4, 8, Ped 1,5 (Appandix E)

Literalure; CROW, UTG1, SARTSM



SECTION II

DESCRIPTION

One-sided narrowing with 2 cycle paths

7-41

MEASURE PAGE

TM27

CONDITIONS FOR APPLICATION

* % s ¥ »

B> 8,2m

peak hour volumes < 800 vph

B5th percenlile spaed < 60 km/h

not on major roads

even directional split with two-way traffic

IMPLEMENTATION

ensure conspicuity with vertical elements,
marking and adequate lighting

ensufe adequate sight distance for opposing
traific

adequale sight disiance should also be
provided in the curve

provide ramps from pavemenls and islands

POSITIVE ASPECTS

shorlened crossing dislance and refuges lor
staged crossing

good visibility (pedestrians)

moderate to high reduclion in speed,
depending on volumes

safa for cyclists

priarity for vehicles self evident

DIMENSIONS
. a-= 275-3,29m
. b, > 2,25 m
b: > 1 ,5 m
. c = 1,35m
. p = width of parking bay
- L = 5-10m

with repeated use ensure adequate
distance between them to allow two
HGVs to pass one another

ASSISTING MEASURES

. physical support measures: sge TM17

NEGATIVE ASPECTS

- could influence roule choice
- reduced parking
limited space on islands for furniture

REMARKS: Ref. Pages: SR8, Ped 1, 9 (Appendix E)

Literatire: SARTSM; CROW, UTG1



SECTION HI 7-42

DESCRIPTION MEASURE PAGE
One-sided narrowing to one lane with 1 cycle palh ™28
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CONDITIONS FOR APPLICATION DIMENSIONS

. B> 6,1m : . a = 325-35m

. concentrated crossings . b » 1,5m

* peak hour volumes < 600 vph . c = 1,35 m

. B85th parcentile speed < 60 km/h . p = width of parking bay

. not on major roads . L = 5-10m

. even direclional split with two-way traffic . with repeated use ensurz sufficienl

distance between them for two HGVs
lo pass one anather

IMPLEMENTATION ASSISTING MEASURES

. ensure conspicuity wilh vertical elements, . physical support measures: see SM17
marking and lighling . visual support measures - signing and

. ensure adequate sight distance marking, greening contrasting paving

' provide ramps from pavements and istands :

POSITIVE ASPECTS NEGATIVE ASPECTS

- reduced crossing length wilth pedestrian - limitad space on islands for furniture
refuges - could influence route choice

- moderate to high reduction in spead, - cycle paths can be blocked by cars
depending on volumes - recduced parking spaces

- good visibilily (pedestrians)
- safe for cyclists

REMARKS: Aef. Pages: Ped 1,2 3,4, S5R2, 6
Literature: CROW, UTG1, SARTSM.



SECTION I

DESCRIPTION

Long one-sided narrowing

7-43

MEASURE PAGE
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CONDITIONS FOR APPLICATION DIMENSIONS
. B> 4,25 m . a=  275-325m (1)
. distributed crossings = 3,25-3,5m (2)
. peak hour volumes < 400 vph . b > 1.5m
. 85th percentile speed < 80 km/h . p = width of parking bay
. not on major roads . L < 50 m, depending on volumes
. even directional split with two-way traffic
. not on eycle routs (2)
- fiot on bends
. only as a crossing provision
IMPLEMENTATION ASSISTING MEASURES
. ensure conspicuity with verlical efements

marking and fighting

. ensure sufficien! sight distance

POSITIVE ASPECTS

- reduced crossing length
- moderale to high reduction in speed,

depending on volumes

. impraved {simpiified) crossing siluation
REMARKS: Ret. Pages: Ped 13 {Appendix E}

Litarature;

CROW

NEGATIVE ASPECTS

- can influence route choice

- vehicles accelerate from slandstill in
the narrowed section

- narrow for cyclists (2)



SECTION 11

DESCRIPTION

7-73

MEASURE PAGE

Sidewalk ramp TM53
T
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CONDITIONS FCH APPLICATION DIMENSIONS
’ width of sidewalk > 2,30 (2,15} m . az 1,5m
. transverse gradient of roadway < 1:50 . b= 1.5(1.2) m
. c = 0,8 m, where ramp gradient
1:8
= 0,65 m, where ramp gradient
1:8
. d = Q.75 m
. ex< 2 cm (gutter)
. f = 80 em
. g= 80 cm

IMPLEMENTATION

site pedestrian crossing in such a way that
the distance lo be crossed is as short as
possible

guiding lines and warning signs optional (see
assisting measure)

itis not necessary to construct ramp over full
width of padestrian crossing. If warning tiles
are used, use over whole width

PASITIVE ASPECTS

taclile informalion clear and comprehensible
to the visually impaired

very litile inconvenience for other users
encorages  safe  and  independent

* participation in traffic sileation by the

physicaily disabled
litle or no drainage problems

REMARKS: Ref. Pages; Han 2, 5, 8 {Appendix E)

ASSISTING MEASURES

. guiding lines and warning signs: see
SM11,12
. provision of pedestrian crossing; see

Pedestrian Guidelines

NEGATIVE ASPECTS

- difficult o impfement

- no cortinuity in walkway

- concrete ramp not easy to move over

- sleep ramp is inconveniant for the less
mobile and aged padastrians

Literature: SARTSM; Padestrian Guidslines, UTG1



SECTION 1I 7-14

DESCRIPTION

Lowering part of pavement

MEASURE PAGE

Tvso

CONDITIONS FOR APPLICATION

. width of sidewalk > 1,5 m excluding kerb

. (2} where there is a parking area

IMPLEMENTATION

. site pedestrian crossing in such a way that
the distance to be crossed is as short as
possible

. guiding tine and warning signs optional

POSITIVE ASPECTS

- tactile information clear and comprehensible
to the visually impaired

- convenient for the aged and less mobile

- easy and inexpansive to construct

- {2) shorter distance to cross and improved
visibility for pedastrians ¢rossing

- encourages  safe  and  independent
participation in traffic siivation by Ihe
physically disablad

REMARKS: Ref. Pa:ges: Han 2, 5, B {(Appendix E)

DIMENSIONS
- o az 1.5 m (1)
ax 1,2 {0,90) m (2)
- b= 1,5{(1.2)m
- C < 2 cm (gutter)

gu?c'ﬁng post in contrasting colour
(visual assistance) 1o a height of 0,75

(0,60} m

hy = 1:20 (1:12)
h, = 1:12 (1:9)
h3= 1:10

ASSISTING MEASURES

guiding lines and warning signs: see
SARTSM

provision of pedestrian crossing: see
Pedestrian Guidelines

NEGATIVE ASPECTS

(1) if the pavement is narrow, this may
cause considerable inconvenisnt to
wheelchair usars

physically disabled may be less
conscious of gaing onto roadway

Literature; SARTSM; Pedestrian Guidalines, UTG1'



SECTION IIT 7-75

DESCRIPTION MEASURE PAGE
Raising of intersection TMB1

CONDITIONS FOR APPLICATION DIMENSIONS
. peak hour volumas < 600 vph . difference in levals 10 - 20 cm
. 85th percentile speed < 60 km/h . L= about 10m
- not an major roads - gradient 1:10 or mars
. nol cn bus- and/or supply/provisioning route
. not on cycle route
IMPLEMENTATION ASSISTING MEASURES
. vehicles should be able lo maintain an . physical supports: see TMB88, 73

acceplable speed (liability of authorities) . visual support: see SM3
. ensure conspicuity with vertical elements and

provide adequale lighting
. vertical elemenls en curve radii
. trapezium shaped in length
. ramps may be necessary
POSITIVE ASPECTS NEGATIVE ASPECTS
- fair speed reduction - noise pollution and vioration
- suitable for the physically disabled - could influence route choice
- reduces speed of motor cyclists - inconvenient for cyclists
REMARKS: Aef. Pages: Han 2, 5, 8, 8, 10 (Appendix E)

Literature: Pedestrian Guidelines, SARTSM, UTG1
Mote: This has been applied to a limitad extant in South Africa and resuits have

generaily besn {avourable



SECTION I 7-76

DESCRIPTION

Raising of intersection with cycle path

MEASURE PAGE

™82

CONDITIONS FOR APPLICATION

M peak hour volumes < 600 vph (2)

. BSth percentile speed < 60 km/h on (2)

. nat on bus- and/or supply/provisioning route
on {2}

. [no cycle route on {2)]

IMPLEMENTATION

. cycle path should have priority or have
priority at intersection. To implemeant this the
30 kmv/h zone on (2) is interrupted

. vehicles shouid be able to pass obstructions
at an acceptable speed (liability of authority)

. trapezium shape In length

. (1) gradual merging of different fevels

POSITIVE ASPECTS

- high guality cycle route on (1)
- good speed reduction on (2)
- reduction of speed of motor cyclists on (2}

Ref. Pages: SR1,2,3,4,6,8

Literalure:

BEMARKS:

DIMENSIONS
. difference in levels 10- 12 em

. L= 4.5m
. gradient 1:10 or more {maximum 1:6)

ASSISTING MEASURES

NEGATIVE ASPECTS

SARTSM: CROW, UTGH

- noise pollution and vibration

- could influence route choice

- incanvenient for cyciists on {2)
- short interruption



SECTION II 7-77

DESCRIPTION

Realignment using left and right bayonats at

intersection

MEASURE PAGE

TMB3

CONDITIONS FOH APPLICATION

. B > 9,5 m, whare parking angle is 90°
2 8,9 m, where parking angle is 60°
= 8,1 m, where parking angle is 45°

. peak hour volumes < 400 vph on each road

. not on major roads

. nat on cycle route with variable parking
space

IMPLEMENTATION

. ensure conspicuity with vertical elements and
provide adequale lighling

. ensure adequate sight distances

. parking angle of 30° should not be used.

POSITIVE ASPECTS

- moderate to good reduction in speed for
hrough traffic

- visual relief on the perpendicular

. shorter distance la cross the diagonal

REMARKS: Ref. Pages: SR5-8

Literatura; SARTSM; UTGH1

DIMENSIONS
. a= 4,5- 5 m, two-way lraffic
= 5 - 6 m, bus and/or truck
traffic
. width of roadway depends on parking
angle
] turning CUrvVes depend on

manoeuvrabilily of design vehicle

ASSISTING MEASURES

. physical support: sea TM&1

NEGATIVE ASPECTS

- situation is easy to misjudge



SECTION II 7-78

DESCRIPTION MEASURE PAGE
Realignment by two right-tumning bayonets at TME4
intersection
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CONDITIONS FOR APPLICATION OIMENSIONS
. B > 9,5 m, where parking angle is 90° . a= 4,5 - 5m, wilh two-way trafiic

> 8,9 m, where parking angle is 60° = 5 - 6 m, with bus and/or

> 8,1 m, where parking angle is 43° {ruck traffic
. geak-hour volumes < 400 vph on each road - width of roadway depends on parking
- not on major roads angte
. not on cycle route with variable parking . {urning curves depend on

space manoeuvrability of design vehicle
IMPLEMENTATION ASSISTING MEASURES
. ensura conspicuity with vertical elemenis and . physical support: see TMB1
provide adequate lighting

’ ensure adegquale sight distanges
. parking angle of 30 shouid not be used,
POSITIVE ASPECTS NEGATIVE ASPECTS
- mederate to good reduclion in speed for non - situation is easy lo misjudge

turning traffic
visual relief on the parpendicuiar

REMARKS: Rel. Fages: SA5- 8
Literature: SARTSM; UTG1; CROW



SECTION 11 7-79

DESCRIFTION

Realignment of T-junction

MEASURE PAGE

ThMES
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CONDITIONS FOR APPLICATION DIMENSIONS
. B » 9,5 m, where parking angle is 90° . a= 45 to 5 m, with two-way
: 2 8,9 m, where parking angle is 60° traffic

= B,1 m, whare parking angle is 45° . = 5 to 6 m, with bus andfor
. peak hour velumes < 400 vph truck traffic
. no! on major road . width of roadway depends an parking
. not on cycle route with high parking tornover angle

two-way traffic

IMPLEMENTATION

. ensure conspicuity with vertical elements and
provide adeguate lighting

. ensure adequate sight distances

. parking angle of 30° should preferably not be

used on account of lack of space

POSITIVE ASPECTS

- moderate 10 good reduclion in speed for non-
urning vehicles
- visual relief without impeding sight dislance

REMARKS: Ref. Pages: 5R5-9
Literature: SARTSM, CRCW, UTG1

turning curves depend on
manoauvrability of design vehicle

ASSISTING MEASURES/

POSSIBLE COMBINATIONS

-

physical supporl: see TM&1

NEGATIVE ASPECTS

situation is easy ta misjudge



SECTION III 7-80

DESCRIPTION

Reduction of interseclion area by eliminating parking
areas/parking lanes

MEASURE PAGE
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CONDITIONS FOR APPLICATION DIMENSIONS
. high volume of pedestrians crossing . a= 45 to 5 m, with two-way
] peak hour intersection volumes < 80O vph traffic
. roads with high parking ratio . = 5 to 5,5 m, with bus andfor
. whera medians are impossible or undesirable truck traffic
- = 3,25 ta 3,5 m, with one-way
traffic
. R depends on manceuvrability of
design vehicle
. L> 10{(3) m
IMPLEMENTATION ASSISTING MEASURES/
POSSIBLE COMBINATIONS
. lower kerb ' or construct a ramp lo
accommaodate pedestrian crossing . physical support: see TM11, 72, 73
POSITIVE ASPECTS NEGATIVE ASPECTS
- shorter distance (o cross - no speed reduction for non-turning
- better visibility vehiclas
- attention-getter for junction
- improvernent af overall view/visibility
- moderate speed reduclion for turning
vehicles
REMARKS: Hef. Pages: SR1-4,Ped 1, 2,3, 5,8, 7 Appendix E}

Literature: SARTSM, CROW, UTG1, Pedestrian Guidglines



SECTION I 7-81

DESCRIPTION

Reduction of intersection area by narrowing of
roadways

MEASURE PAGE

TME7

CONDITIONS FOR APPLICATION

- B > 6,5 m with two-way traffic

> 5,25 m, with partial ane-way traffic
not on main roads
net on bus and/or supply roules
85th percentile speed < 60 km/h
high valumes of pedestrians crossing
peak hour intarsection volumes < 800 vph

= " & 83

IMPLEMENTATION

. ensure conspicuity with vertical elements and
provide adequate lighting
. lower kerb or construct a ramp to

accommuadale pedestrian crossing

POSITIVE ASPECTS

- shorter distance to cross
- improvement of visibility for pedestrians
- maodzrale speed reduction

REMARKS: Ref. Pages:

Literature:

DIMENSIONS
' a= 45 to 5 m, with two-way
trafiic
= 3,25 to 3,5 m, with partial
one-way lraffic
. b> im
. A depends on manozuvrability of

design vehicle

ASSISTING MEASURES/
POSSIBLE COMBINATIONS

. physical support: see TM11
. signing and marking, contrasting
paving, lighting and greening

NEGATIVE ASPECTS

- crowding of cyclists

SR1 -4, 86, 8, Ped, 3, 5, 7 {Appendix E)
SARTSM, CROW, UTG1, Pedestrian Guidelines



SECTION I 7-82

DESCRIPTION

Reduction of intersection area at T-junclian

MEASURE PAGE

TME8

CONDITIONS FOR APPLICATION

. Peak hour intersection volumes < 800 vph

IMPLEMENTATION

. lower kerb or construct a ramp to
accommodate pedestrian crossing

POSITIVE ASPECTS

- shorter distance to cross
- improvement of visibility
- moderate speed reduclion

Ret. Pages: SR1-4,8

Literature:

BREMARKS:

DIMENSIONS
. R depends on manoeuvrability of

design vehicle

ASSISTING MEASURES/
POSSIBLE COMBINATIONS

. physical suppert: sae TMB1

- visual support: see signing and
marking, contrasting paving, graening,
lighting

NEGATIVE ASPECTS

- no speed reduction far non-turning
trafiic

SARTSM, CROW, UTG1, Pedestrian Guidalines



SECTION IIT 7-83

DESCRIPTION MEASURE PAGE
Protrusion on T-junction ThBS

O SRANCANITE ASTIRGITES N S SR SRS NI, TG

CONDITIONS FOR APPLICATION DIMENSIONS
. Peak hour valumes on major road (2) . b> 1,5 m, depending on width of
< 800 vph roadway and manoeuvrability
. 85th percentile speed (2) < 60 km/h of design vehicle
. not on major road
. not an cycle route
IMPLEMENTATION . ASSISTING MEASURES!/
POSSIBLE COMBINATIONS
. ensure conspicuity with vertical elemants and
provide adequate lighling . physical support: see SM3
. visual support: sea signing and
marking, conirasting paving, greening,
lighting
. cycle lane instead of parking stip:
see TM27
POSITIVE ASPECTS NEGATIVE ASPECTS
- moderale to good speed reduction - crowding of cyclists
- attention-getter for T-junction - siluation is easy to misjudge
REMARKS: Ref. Pages: SR1-4,6,8

Literature: SARTSM, CROW, UTG1



SECTION Il 7.84

DESCRIPTION MEASURE PAGE
Diagonal constriction TM70

CONDITIONS FOR APPLICATION DIMENSIONS

. Peak hour volumes < 400 vph on each street . b> 1,5m, preferably 4to 8 m

. 85th percentile speed < 60 km/h . widih of cycle ways 1,35 m

- not on major road - prolrusions depend on manoeguvrability

of design vehicle

IMPLEMENTATION ASSISTING MEASURES/
POSSIBLE COMBINATIONS

. ensure conspicuity with vertical elements and
provide adequate fighting

POSITIVE ASPECTS NEGATIVE ASPECTS

- good spead reduction - situalion is easily misjudged

- visual relief without impeding sight distance

REMARKS: Ref. Pages: SR1-4,6,8
LHerature: SARTSM, CROW, UTGH



SECTION I 7-83

DESCRIPTION

Passable traffic isfands on inlersection

MEASURE PAGE

TM71

CONMDITIONS FOR APPLICATION

. two-way traffic

. not on bus route, except where bus can avoid
islands

IMPLEMENTATION

. place islands in centre of roadway if possible

. diameler segment of circle

. islands paved in contrasting colour (white)

POSITIVE ASPECTS

- moderate reduction in speed
- attention-getier for intersection

Ref. Pages: SR2, 8

REMARKS:
Literalura: SARTSM, CROW

DIMENSIONS
- a= 27510 3,25m

. b=x> 1,5(1,0) m

. L= Stobm

. design  islands  according to

measurements needed for safe
passing of molor vehiclie

ASSISTING MEASURES/
POSSIBLE COMBINATIONS

. verlical elements on islands,
depending on manceuvrabilily of
design vehicle

NEGATIVE ASPECTS

- difficult for buses and lrucks lo pass



SECTION 01 7-86

DESCRIPTION

Median at intersection

MEASURE PAGE

TM72
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CONDITIONS FOR APPLICATION

. B>800m
. twa-way trafiic

IMPLEMENTATION

. ptace meglan in centre of roadway if possible

. ensure conspicuity with vertical elements and
provide adequate lighling

. median not raised at pedestrian crossing

. for optional reduction: of intersection surface:
see TME6

POSITIVE ASPECTS

- road can be crossed in two stages
- easier to cross

- maderate spaed reduclion

- altenlion-gelter for intersection

DIMENSIONS

. ax 3.25m

. b> 1,50m

. L= Stoidm

. dimensions depend on

manaeuvrability of design vehicle. This
may result in differenl measurements
orfand asymmetrical placing of lhe
median ’

it Lis large, a > 4,5 m to enable
blockages/breakdowns to be passed

ASSISTING MEASURES/

POSSIBLE COMBINATIONS

visual support: see SM9

NEGATIVE ASPECTS

for targer vehicles larger radii raquired
little space on meadian

decrease in parking space - 2 on each
side

REMARKS: Ref. Pages: SR2,6,8, Pad 2, 3,4,5,7,8,10, 11,12, 14, 15, 15 Appendix E)
Literature: SAHTSM.__CF{OW, UTG1, Pedestrian Guidelines



SECTION III

DESCRIPTION

7-87

MEASURE PAGE

Mini-traffic circle TM73
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CONDITIONS FOR APPLICATION DIMENSIONS
Peak hour valumes < 600 vph . D preferably > B
85th percentile speads < 60 km/h . difierence in levels 10 to 12 cm

not on major road
two-way trafiic
. balanced flows

* & o

IMPLEMENTATION

ASSISTING MEASURES/
POSSIBLE COMBINATIONS

where space is imiled, use segment of circle
with arrow, raised 10 to 12 cm

where space is available, raise whale surface
of circle

consiruct deflection islands on approaches

where appropriale

POSITIVE ASPECTS

- good speed reduction
- altention-getter

REMARKS: Ref. Pages:
Literaiure:
Note:

. physical suppon: see TM&8

. visual support: see SM9 .

- speed humps

. pedestrian tables

NEGATIVE ASPECTS

. right turning traffic passes in front of
the island

SR2, 6, Ped 2, 6, 10, 14 {Appendix E)
SARTSM, CROW, UTG1, RTa3

Mini-roundabouts are commaonly used in South Africa and have beasn
relatively favourably received. It is rscommended that designs are
independantly assessed using enginsering tools such as SIMTRA ar
ARCADY. More detailed geometric data would be developed for laler
versions of this method.



SECTION III 7-88

DESCRIPTION MEASURE PAGE
Traffic circle TM74
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CONDITIONS FOR APPLICATION DIMENSIONS
. 85th perceniile speeds < 80 km/h . By>6m
. not on major ro d . R. depends on manoceuvrabilily of
- two-way traffic design vehicla
. balanced flows
IMPLEMENTATION _ ASSISTING MEASURES/
POSSIBLE COMBINATIONS -
. vertical elements on traffic circle
. visual support: see SM8
POSITIVE ASPECTS NEGATIVE ASPECTS
- good speed reduction - pedssirians have trouble judging traffic
- visual break in intersection while standing on trafiic circle
- cyclists use whale width of roadway
high speed when turning left
- use a lot of space
REMARKS: Rei. Pages: SA8, Ped 2,4, 6, 8, 10, 12, 14, 16 (Appendix £)
Literature: SARTSM, CROW, UTGH

Note:  These have been widely used in Scuth Alrica.



SECTION Il _ 7-89

DESCRIPTION

Bayonet intersection

MEASURE PAGE

™75

CONDITIONS FOR APPLICATION

. Peak hour volumes < 400 vph (2)

. B5th percentile speed < 60 km/h (2}
- net on cycle route {2)

. na bus andfor supply route on {2}

. B>30m

IMPLEMENTATION

. ensure conspicuity with vertical elements and
provide adequate lighting
Te bayonet preferably on right

POSITIVE ASPECTS

- good speed reduction on (2)

REMARKS: Ref. Pages: SR3, 4,8
Literature; CROW, UTG1, SARTSM

DIMENSIONS

. L 185m

ASSISTING MEASURES/
POSSIBLE COMBINATIONS

. NEGATIVE ASPECTS

- possibla speed increase on (1)



SECTION IIi

DESCRIPTION

Entrance io speed reduced zone on intersection with
exit conslriction on side road

7-90

MEASURE PAGE

TM7E

CONDITIONS FOR APPLICATION

Peak haur volumes < 200 vph (1)
< 700 vph (2}

not on cycle route (1)

na bus and/or supply raute on {1}

{(2) not on major road]

IMPLEMENTATION

whaole sidewalk paved in similar material
ramps on both sides of the exiended
pavement

for merging roadway {2) see TMA6

signing and marking {SARTSM)

POSITIVE ASPECTS

REMARKS:

very low entrance speed to reduced zone
clear transition lo reduced zone

signs not necessary to explain priority
areas/roads

influence on route choice (discourages
thraugh traffic) as enlrance is visible from (2)

Rel. Pages: ~ SR9
Literalure;

SAARTSM, CROW, UTGH

DIMENSIONS

. L depends on manoeuvrability of
design vehicle and width of roadway
on (2)

ASSISTING MEASURES/
POSSIBLE COMBINATIONS

NEGATIVE ASPECTS

- passible speed increase on (2)
- ramps inconvenient for cyclists



SECTION I

DESCRIPTION

Enlrance to speed-reduced zone clase 1o inlersection

{in principle) on side street

7-91

MEASURE PAGE

TM77

CONDITIONS FOR APPLICATION

Peak hour volumes < 400 vph (1)
< 700 vph on (2}

IMPLEMENTATION

use spead reducing efements in area (TM-
series, Chapter 8}

ensure conspicuity with vertical elements and
provide adequate lighting

signing {SARTSM)

{2) preferably a priority intersection or major
road

POSITIVE ASPECTS

moderate to low enirance speed, depending
on implementation

unmistakable transition to zone

enough space between speed-reduced zone
and {2}

influence on rouwte-choice (discourages
through trafiic) as entrance is visible

can be used on cycle, bus, and/or supply
routes

REMARKS: Rel. Pages: SH9

Literature: SARTSM, CROW, UTGT

BIMENSIONS

. L = 5 to 10 m, depending on volumes
in {1}

ASSISTING MEASURES/

POSSIBLE COMBINATIONS

NEGATIVE ASPECTS

- possible increase in speed on (2)



SECTION OI 7-92

DESCRIPTION MEASURE PAGE
Entrance to speed- reduced zone close to intersection, TM78

combined with buildings, arches, etc,

CONDITIONS FOR APPLICATION DIMENSIONS
. Peak hour volumes < 200 vph an (1) . clearance height:
< 700 vph on (2) motar vehicle - 26m
. width of roadway (1) > 6 m bus - 37m
lruck - 42451 m
IMPLEMENTATION ASSISTING MEASURES/
POSSISLE COMBINATIONS
. galeway can be constructed in different ways:
buildings, timbear constructions or trees
. signing (SARTSM)
. (2) preferably a pricrity intersection or major

road if distance of gateway to (2) > 10 m

POSITIVE ASPECTS NEGATIVE ASPECTS
- unmistakeakble transilion to zone - possible high speed into the zone
- exclusion of buses and trucks by cizarance

height

- influence on route choice (discourages
through traffic) as entrance is visible from (2)

REMARKS: Ref. Pages: 3RS
Literature: SARTSM, CROW, UTGH
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DESCRIPTION

Entrance to speed-reduced zone on section of road

MEASURE PAGE

TM7S

CONDITIONS FOR APPLICATION

. Peak hour volumes < 400 vph

. B5th percentile speeds < 80 km/h

. not on major road .

IMPLEMENTATION

. use speed-reducing elemsants in area

. ensure conspicuity with vertical elements and
provide adeguate lighting

. signing

POSITIVE ASPECTS

- moderate 1o low entrance speed, depending
on implementation

- unmistakeable transition to zone

- can be used on cycle, bus and/or supply

rautes

REMARKS: Ref. Pages: SAg
Literature: SARTSM, CROW, UTG1

DIMENSIONS

. L (distance ta imeréeclicn) > 30 (20} m

ASSISTING MEASURES/

POSSIBLE COMBINATIONS

NEGATIVE ASPECTS

- no influence on route chaoice
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DESCRIPTION

Entrance o speed reduced zone on section of road
combined with deflection islands

MEASURE PAGE

TMBO

CONDITIONS FOR APPLICATION

. B>7m

. Peak hour volumes < 400 vph

- 851h percentile speeds < 60 km/h
. not on majar road

IMPLEMENTATION

. use speed reducing elements in area

. ensure conspicuity with vertical elements and
provide adequate lighting

. signing

POSITIVE ASPECTS

- gradual reduction in spsed when approaching
entrance

- moderate {o low entrance speed, depending

on implementation

- unmistakeabla ransition tc zone

- can be used on cycle, bus and/or supply
route

REMARKS: Rel. Pages: SkRe
Literalure: SARTSM, CROW, UTG1

DIMENSIONS
. L= 30to 50 m
. median: see TM33

ASSISTING MEASURES/

POSSIBELE COMBINATIONS

NEGATIVE ASPECTS

- nio influence on route chaice
- decrease in parking space: 2 to 3 an
each side of road
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DESCRIPTION MEASURE PAGE
Entrance to speed-reduced zene on seclion of road TMB1

combined with change of direction

CONDITIONS FOR APPLICATION DIMENSIONS

. B<7m . L= 30 s50m

. Peak hour volumes < 400 vph - gradient > 1:5

. 85th percanlile speeds < 60 km/h

. nat on major road

IMPLEMENTATION ASSISTING MEASURES/

POSSIBLE COMBINATIONS

. use speed-reducing elernents in area

. ensure conspicuity with vertical elements and
provide adequate lighling

. signing

POSITIVE ASPECTS NEGATIVE ASPECTS

- gradual reduction in speed while approaching - no influence on route chaoice
enfrance . crowding of cyclists

- madarate o low entrance spaed, dapending - decrease in parking space: 210 3

on implemeantation
- unmistakeable transilion to zone
- can be used on cycle, bus and/or supply

routes

REMARKS: Ref. Pages: She
Literature: SARTSM, CROW, UTGH
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DESCRIPTION MEASURE PAGE
Entrance to speed-reduced zone on T-junction with T™Ba2

exit construelion on through road

———
—

CONDITIONS FOR APPLICATION . DIMENSIONS

. Peak hour valumes < 200 vph on (1) . length of ramps ar lowered kerb
<700 vph on (2) depends on manoeuvrability of design

. 85th percentile speed < 60 km/h vehicle

. not on major road . lowered kerb, gradient of sidewalk

. net on cycle roule =110

nol on bus and/or supply roule

IMPLEMENTATION ASSISTING MEASURES/

POSSIBLE COMBINATIONS

ramps or lowerzd kerb on sides of roadway
whole sidewalk paved in similar material

no corner kerbs

{1} shoutd nat look like a “woonarf™

ensure conspicuity with vertical elements and
provide adequate lighting

signing

POSITIVE ASPECTS NEGATIVE ASPECTS

very low entrance speed to zona - ramps inconvenient for cyclists

unmistakeable transition to zonz

ne signs necessary to explain priority
areas/roads

influence on route choice {discouragss
through traiiic)

BEMARKS: Rei. Pages: SRS

Literature: SARTSM, CROW, UTG1
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DESCRIPTION MEASURE PAGE
Entrance to speed-reduced zone close to T-junction T™B3

with turn-off

B

iS]

CONDITIONS FOR APPLICATION DIMENSIONS
. Peak hour volumes < 400 vph on (1) . =5 to 10 m, depending on volumes
< 700 vph on {2) in (1) .

851 parcentile speed < 60 km/h

. not on major road

IMPLEMENTATION - ASSISTING MEASURES/

POSSIBLE COMBINATIONS

. ensure conspicuity with vertical elements and
provide adequale lighting

. {2) is thoroughfare

. (2) preferably a priority infersection or major
road

POSITIVE ASPECTS NEGATIVE ASPECTS

- maderate lo low entrance speed o zone, - T-junction with reduced visibilily

depending on implementation

- unmistakable transition to zone

- enough space hetween 30 kmvh zone and (2)

- influence on route choice (discouragas
through traitic) as gate is visible from (2)

- may be used on cycle, bus and/or supply
route :

REMARKS: Aef. Pages: SR9
Literalure; SARTSM, CROW, UTG1
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DESCRIPTION

Entrance to speed-reduced zone on intersection

combined with exit construction

7-98

MEASURE PAGE

TMB4

CONDITIONS FOR APPLICATION

Peak hour volumes < 400 vph on (1) and {3)
< 700 vph on (2)

85th percentile speed < 60 km/h

not on major road

not an cycle route

nat on bus and/ar supply route

IMPLEMENTATION

ramps and/or lawered kerbs on the side of
roadway

whole sidewalk paved in similar material

no corner karbs

{1} and (3} should not laok like “woonerf
ensure conspicuity with vertical elements and
provide adequate lighting

signing

POSITIVE ASPECTS

very low entrance speed to zone
unmistakeable lransition to zone
influence on route choice (discouragas
through traffic} as entrance is visible fram (2)

REMARKS: Aef. Pages: SR9

Literature: SARTSM, CROW, UTG1

DIMENSIONS

. length of ramps or lowered kerbs
depends on manoeuvrability of design
vehicle

. with lowered kerb, gradient of sidewalk
=110

ASSISTING MEASURES/

POSSIBLE COMBINATIONS

NEGATIVE ASPECTS

- reduced visibility at intersection
- ramps inconvenient for cyclisis
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DESCRIPTION MEASURE PAGE
Entrance to speed-reduced zone on intersection with TMBS

diagonai constriction

CONDITIONS FOR APPLICATION DIMENSIONS
. Peak hour volumes < 400 vph on (1) and {3) . b= 4t08(>1,5m
< 700 vph on (2) . protrusions depend on manoeuvrability
. 85th percentile speed < 60 km/h of design vehicle
. not on major road
IMPLEMENTATION ASSISTING MEASURES/
POSSIBLE COMBINATIONS
- ensurs conspicuity with vertical elements and
provide adequate lighling
. (1) and ({3} with contrasting paving o (2}
. {2} as thoroughfare
. signing
- {2) praferably a priarily interseclion or major
road
POSITIVE ASPECTS NEGATIVE ASPECTS

- enlrance speed to zong - reduced visibility at intersection

.- unmistakeable lransition lo zone
- influence on route choice (discourages
through traffic) as entrance is visible from (2)

REMARKS: Ref. Pages: SA%
Literalure: SARTSM, CROW, UTGH
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DESCRIPTION

7-100

MEASURE PAGE

Exit with ramp TM86
| s
4 T = = .~ I
T z
B
(111 a
- 1L 1‘
1 b i
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CONDITIONS FOR APPLICATION DIMENSIONS
. access lo house, garage, privale property or . a= 0,8 (0,5 m
business premises from roadway; or = 0.8 m at merging of street or
. merging of parking area, streel or premises premises
with the roadway of (another) streel . b= variable
. B> 1m
IMPLEMENTATION ASSISTING MEASURES/
POSSIBLE COMBINATIONS
. keep sidewalk and {if present) cycle way
uniferm in colour and surface . premises al back, or panhandle ervan
. with heavy traffic, adapt paving
. signs possible bul not recommended
. construct ramp if merges with street
. no corner kerbs
POSITIVE ASPECTS NEGATIVE ASPECTS
- expensive

clearly recognizable
- legal status clear
- clear boundaries {0 "no parking” area

Exils (B.1.2)
UTGH

Ref. Pagas:
Litaralura:

REMARKS:

- ramps inconvenient {or cyclists
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DESCRIPTION

Exit with corner elements or lowered kerb

MEASURE PAGE

™87

(1) with rounded edges
]

(2) With ramp

i | e e Ia

.

} b

l

CONDITIONS FOR APPLICATION

access {o house or garage from roadway or
access to clearly recognizable private
property or businass premises fram road way
with sidewalk

IMPLEMENTATION

keep sidewalk and (if present) cycle way
uniform in colaur and surface

with heavy traffic, adapt paving

gradien! incorporated in paving

where sidewatk is B < 1 m, irplement {2) by
lowering who'e sidewalk, difference in level
phased out on both sides of access road
signs possible but not recommended

POSITIVE ASPECTS

inexpensive
recognizable
(1) clear boundaries to "no parking” area

REMARKS: Ref. Pagas: Exits {6.1.2)

Literature: UTG1, SARTSM, CAOW

DIMENSIONS
- a= 0,51008m
. b= variable

ASSISTING MEASURES/
POSSIBLE COMBINATIONS

NEGATIVE ASPECTS

- legal status unclear

- high maintenance {1)
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DESCRIPTION MEASURE PAGE
Exit on uniform level TMB8
(1) with continuous foot- (2) without foot- or
or cyclepath | |  cyclepath
: 1 =

CONDITIONS FOR AFPLICATION DIMENSIONS
. access to house or garage situated close 1o . same as with normal intersection with

road, if clearly demarcated roadway
. access lo privale property (shared access) or

business premises {rom roadway or
. with heavy traffic and/or fragile loads
. side strip between roadway and pedestrian or

cycle way present, if using {1)

IMPLEMENTATION ASSISTING MEASURES/
POSSIBLE COMBINATIONS

. if these are present, keep sidewalk and cycle
way uniform in colour and surface (with
heavy traffic, adapt paving)

* signs possible bul not recommended
POSITIVE ASPECTS NEGATIVE ASPECTS
- low maintenance - not easily recognizabie
- tegal status unclear
- no clear boundaries for “no parking”
area
REMARKS: Ref. Pages: Exits (6.1.2)

Literature: UTGt, SARTSM, CROW
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SECTION V: APPENDICES

1.1

APPENDIX A : GEOMETRIC DESIGN CRITERIA

DESIGN ELEMENTS

This chapter draws extensively from relevant material in UTG1 (CUTA 1986) and CROW (1988).

Human environment factors

Traffic calming aims at restoring the quality of life within the residential -environment by
mitigating the negative effects of traific. The designer should therefore take account of the
capabilities and limitations of all road users. The following section is an extract from wark

conducted by CROW {1988) in the Netherlands.

Road users generally have one principal aim, namely reaching a selected destination. In order
to achieve this, certain recurring thought processes, in interaction with the environment, take
place. These are observation, evaluation, decision and action.-The human can thus be described
as an information processing systermn which bases decisions on thrae levels, each of whose
information processing cycles occur in a different timescale. These leveals are:

. Strategic - These are the decisions underiying issues affecting route planning, choice
and following. This function is performed consciousty and the frequency of repeating the
information processing cycle is low.

- Manoeuvre - This relates to the execution of decisions taken at the strategic level. The
execution of manoeuvres, in relation to the road (turning off, etc.) and other to road
users (overtaking, yielding, avoiding pedestrians etce.), is partially conscious and to an
extent automatic (i.e. done without thinking). The time scale between successive
decisions is anything between une second and tens of seconds.

. Operational - This is the [owest level of decision making and is influenced by decisions
at higher levels. To a large extent execution is automatic with a high frequency of
repetitivenass, These actions inciude steering the vehicle and controlling its spaed.

Human ability to process information is limited and often the rate at which stimuli are received
exceed the rate at which the information can be processed. However, in such instances, humans
apply a system of sefection and reduction, amongst olhers by {esting specific expectations
against possible consequences. On the othar hand, an inadequate supply of information {rom
the environmer_l_t may result in a loss of concentration. It is therefore essential to balance the



SECTION V A2

supply of information requiring decisions against the ability of the user to make the correct
decision based on that information.

Obviously the selection and processing of information takes time and account should be taken
of the minimum reaction time (the time from observation to action), which is typically between
1,5 and 2,5 seconds. If the supplied information does not correspond with the expectation, then
this time increases. Reaction time is also dependent on age.

The extent to which these processes are executed in a correct manner therefore depends on:

. the ability to observe, judge, decide and act;
. knowledge and insight;

. skiils; and

= motivation.

The above can be influenced by one or a combination of the faliowing:

- age;

. physical handicaps;

. task complexity;

- level of training or experience;

. fatigue; and

- use of alcohol, medicines and/or drugs.

The predominant sensory input of the road user in interacting with the road environment and
traffic is visual acuity. Hearing, balance and tactile senses play a far [esser role. Based on the
characteristics of the human information processing system, along with its limitations, there are
& number of factors which shall be cormmon to all information carriers {i.e. those tools used to
convey messages including signs and markings, alignment, signals etc.). These common factors

include:

. Visibility - the size of the lettering on the information carrier should be such as to
ensure that the message is visible under ali conditions;

. Conspicuity - Colour plays an important role and the message should not disappear
against the background;

. Recognisabiljty - the information given should be recognisable and be linked to the
message receiver's knowledge; and

- Understanding - the information should link up with the knowledge and experience of
the road user so as to allow him to make decisions regarding the information and to
provoke the correct reaction under the given circumstances.

Over and above these human factors, one should remember that there are social aspects related
to traific and road infrastructure. The designer should not lose sight of the negative impacts that
these can have-on the social environment and social relations. To a large extent it is these
tmpacts that have created the need for traffic calming.
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There are four elements impacting on the social environment which the destgner should always
bear in mind during the planning process. These are :

. Maobility and accessibility of destinations

Mobility can be defined as the total opportunities that an individual has to shift or move himself
(CROW, 1988). There is also a question of ethics linked to this, namely which opportunities
should be offered to the individual and which can be denied. A social aspect of this is the
guarantee that there would be a sufficient degree of mability for all population groups.

Accessibility is defined as the total opportunities that an individual has to reach a certain
destination. During the planning and design phases, account should be taken of accessibility to
different destinations for different population groups, whilst at the same time mitigating the
possible negative impacts an surrounding residents.

Exampies of accessibility include:

- accessibility of shops and public buildings to the elderly and handicapped;
- accessibility of nursery schools and play parks to young children; and
- accessibility of schools and sport facilities to scholars.

. Soclal safety and security

This is the provision of a safe environment and a feeling of safety/security. This is especially
impartant on pedestrian and cycle routes and also at modal transfer centres, taxi ranks and bus
stops. The designer should, where possible, try and incorporate the following aspects into the

‘

design:

- make padestrian and cycle routes, bus slops etc. highly visitle;

- provide adequate and well located lighting;
- ensure the presence of housing in the vicinity of such facilities (social controls);

- avoid sudden, unexpected turns and corners in the alignment; and
- make provision for aiternative night time routes.

. Segregation and disruption of society

High order roads (with an important traffic function) through residential areas have a major
impact particularly on child play and on informal relationships within that area. This can result
in a loss of mobility options of these residents, causing less sacial contact, tendency to limit
going out, influences choice of schaol etc. The interaction between relationships in the arsa and
the environment, road and traffic characteristics should be clearly undersiood in order 1o allow
rmitigatory measures ta be incorporated in the planning and design stages.

. Forced migration

The provision of new infrasiructure often implies land expropriation. This in itself may cause
residents (both those directy and indirectly afieciad) lo relocate to other areas. The extent to
which this could occur depends largety on the aliluence of the affected society.
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1.2

1.3

1.3.1

The driver

Faor the use of this guideline the recommended driver eys height and reaction times set out in
UTGT (1986) and TRH 17 {1984) are adopted.

Research has shown that 85 per cent of passenger car drivers have an eye height at or above
1,05 metres, compared to 95 per cent of truck drivers with an eye height of over 1,8 metres,

The reaction time to a single stimulus has been adopted as 2,5 seconds in South Africa.

Vehicle factors

In the design of road infrastructure, the charactenst:cs of the vehicles that would be making use
of these facilities should be taken inta account. For this purpose a design vehicle is used and
therefore the dimensions and other characteristics of this vehicle should be known in order to
facilitate appropriate intersection and road designs in the urban environment. With trafiic
calming, however, the objectives of the specific project should be incorparated in the design (e.qg.
access restriction for HGVs, speed restriction of 30 km/h etc.). It is therefore important to ensure
that the proposed designs can accommodate the traffic that would be using the facility. A number
of vehicle factors will impact on the geometric design of proposed schemes. The majority of
these are well documented. The {ollowing have been extracted from UTG1 {1986).

The design vehicle

Dimensions for passenger cars (P} have been established in South Africa and the single-unit
truck (SU) is the subject of the study. Dimensions have been tentatively established for buses
but these are subject to review. Where dimensions were unavaitable, the dimensions of the

American design vehicle have been applied.

The typical design vehicle for urban class 5 roads (i.e. those applicable to traffic calming) is the
passenger car. However, due regard should be given to other vehicles (such as buses, delivery
vehicles etc.) should these make use of these roads. The designer should therefore ensure that
turning radii at intersections accommodate such vehicies.

Designs are nat usually based on the maximum or minimum values of the characteristics as they
appear. The narm is to design for the 85th or 15th percentile of that specific vehicle (i.e. 85 per
cent exceed that limit whereas 15 per cant are below that limit).

Dimensions for the various design vehicles are shown in Table A.1.
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Table A.1: Dimensions of design vehicles —|
Vehicle Wheel Base Front overhang | Rear overhang Width
(m) {m) (m) {m)
Passenger car (P) 2,85 0,75 1,20 1,80
Sinigle unit truck (SU) 6,10 1,22 1,83 2,50
Single unit + trailer (SU +T) 6,7
+3,4
+6.1
16,2
Single unit bus (BUS) 6,00 2,30 3,50 2,60
Articulated bus (ABUS) 5,48 2,44 3,05 2,60
+7.32
12,81
Semi-trailer (WB-50) 5,10 8,92 0,81 2,50
+8.15
15,25
Note ; " Maximum in South Africa
Source ; UTG1(1986)

1.3.2 Turning templates

The use of templates is recommended for establishing intersection layouts and median openings.
Furthermore, 10 ease construction, it is recommended that, upon establishing roadway edges,
these be approximated by simple or compound curves. Figures A.1 and A.2 give dimensions
for the construction of templates for passenger cars, single units and articulated trucks.
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1.3.3 Minimum turning radius

In situations where templates are inappropriate, the capabilities of the design vehicle become
critical. It is therefore suggested that the minimum turning radii shown on Table A.2 be used. It
is stressed that these radii are for the outer side of the vehicle body and are appropriate only to
crawl speeds.

Table A.2 : Minimum turning radii
Vehicle Min. turning

radius

(m)

Passenger car 6,20
Single unit 12,81
Single unit plus trajler 14,00
Single unit bus 13,10
Articulated bus 11,59
Semi-trailer 13,72

Source : UTG1 (1988)

1.3.4 Performance on grade

The use of trafiic calming measures is not recommendead in cases where gradienis exceed 5 per
cent. However, the effect of gradiant on truck speeds is shown on a single family of curves in

Figure A 3.
1.4 The road surface

The road surace has numerous qualities which may affect the driver's percepiion of the
conditions ahead of him. Skid resistance is the only one of these qualities that is discussed in
these guidelines.
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1.4.1

SKid resistance

[t has been locally established that the derived values {from worldwide research} of brake force
coefficient are appropriate to the South African environment. These values range considerably,
for example at 50 km/h and 100 km/h the skid resistance of a worn tyre on a smooth sudace is
one haif and one fifth of that of a rough surface respectively. Skid resistance is dependent on

speed and increases as speed decreases.

The values adopted in this guideline are based on those in UTG1 (1986). They are conservative
and the speed used in the calculation of the guidaline values is the operating speed, generally

80 to 85 per cent of the design speed.

Brake force coefiicients are shown on Table A.3. These do not allow for a safety factor and
represent actual measured values for a worn tyre on a smooth, wet surface, constituting in
engineering terms the worst case. In addition, the coefficient of friction is lower in sliding than
in rolling, so that, as long as the driver is not involved in an emergency situation, he has
adequate dislance to bring the vehicle to a comforiable stop under aormal conditions.
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Table A.3 : Brake force coefficients for various speeds
Speed Brake force
{km/h) coefficiant
40 0,37
60 0,32
80 0,30
100 0,29
120 0,28

Saurce ; UTG1 (18886)

1.5 Sight distance

Sight distance is & fundamental element in the design of any road (both urban and rural), It is
imperative that a driver is able to perceive hazards on the road and to have sufficient time in
hand to initiate any necessary evasive action safely, On two-lane two-way roads, it is also
necessary for him to be able to enter the opposing lane safely while overtaking. In the design of
intersections the application of sight distance differs slightly from that of an open road. However,
safety is always the primary considaration.

1.5.1 Stopping sight distance (SSD)

Stopping sight distance invoives the capability of the driver to bring his vehicle safely to a
standstill. It is thus based on speed, driver reaction time and skid resistance. The total distance
travelled in bringing the vehicle to a stop comprises two components, namely:

. the distance covered during the driver's reaction period; and
. the distance raquired o decelerate to 0 km/h

The stopping sight distance is expressed as:

s = 0,694v + v¥/254 f

where :

5 = total distance travelled (m)
v = speed {km/h)
i = brake force cosfficient

Stopping sight distance based on operaling speeds and tha appropriate brake force coefficients
(Table A.3) have been adopted for design. '
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Table A.4 : Stopping sight distances on level roads

Design speed SSD
(km/h) {m)

40 50

50 65

g0 80

70 a5

80 115

Source : UTG1 (1986)

Stopping sight distance is measured from an eye height of 1,05 m to an object with a height of
0,15 m. This object height is used because an obstacle of less height would not usually represent
a significant hazard. Object height is taken into account because measurement of the sight
distance to the road surface would substantially increase the length of vertical curves and,
consequently, the amount of earthworks required.

Gradient affects the stopping sight distance requirements (Table A.4). Figure A.4is an expansion
of the values shown in Table A.4 and demonstrates the sffect.

Gradient (G) modifies the stopping sight distance formula to -
S = 0,694v + v¥254 (f = G} (Ref UTG1, 1986)
where G is the per cent grade divided by 100
AASHTO assumes v to be equal to design speed for downgrade conditions to be equal to
running speed (less than design speed) for upgrade conditions. UTG1 (1986) shows values of

stopping sight distance on grades, with built-in assumptions that operating speeds are less than
design speed when road surfaces are wet.



SECTION V A2

]

78]
254 (126Gl

550= 10,894V

\ meacsured from
1,053m 10 0,i5m [

300

™
RRENENERNN o e
\- [

L [ 2= ]
N [T ~_.
™~ [~ TSR I b N M _
NS T Tl T e

o
<]

STOPPING SIGHT
DISTANCE {m)] —

-7 -8 =5 =3 =3 -2 - Q@ + +2 +3 £33 +35 +8 +7 +8
GAADENT (GH Y

Figure A.4 : Stopping sight distance on grades (UTG1, 1986)




SECTION V A-13

Stopping sight distance may also be affected by visual obstructions (e.g. cut slope or wall) next
to the carriageway on the inside of a horizontal curve (Figure A.5).
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1.5.2 Barrier Sight Distance (BSD)

1.5.3

Barrier sight distance is the limit below which overtaking is legaily prohibited. Two vehicles
travelling in oppasite directions in the same lane should be able to stop before impact. A logical
basis for the determination of the barrier sight distance is therefare that it should equal twice the
stopping distance. The South African Read Traffic Signs Manual (SARTSM, 1993) gives values
that approximate this approach (see Table A.5).

Table A.5 : Barrier sight distance
Design speed BSD
{km/h) (m)
50 150
60 180
80 250

~ Source : UTG1 { 1986)

Barrier sight distance is measured to an object height of 1,3 m and eye height remains at 1 05
m. The increased object height is realistic since it is approximately that of a low, approachmg
vehicle.

Decision sight distance (DSD)

The most effective visual aid to the driver is the view of the road ahead. In certain circumstances
itis necessary for the road surface to be visible to the driver for a given distance ahead. This
is to allow the driver adequate time to safely assimilate, interpret and react to any given
message {.g. lane markings on approaches to intersections need sufficient advance warning
to allow for lane changes without detrimentally aifecting intersection operation).

Tabie A.6 pravides decision sight distances as related to the reaction time involved with complex
driving tasks. In this case the object height is zero (i.e. the road surface), the eye height
remaining 1,05 m.
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1.54

Table A.6 : Decision sight distance on leve]
roads
Design speed DSD
{km/h} (m)
40 130
S0 160
60 190
70 215
80 240

Source : UTG1 (1986)

Passing sight distance (PSD)

Passing sight distance in design is based on the length required to complete normal passing
manoeuvres safely, For practical purposes this is based on a single vehicle passing another
single vehicie. Longer sight distances occur in design and in these locations can accommodate

occasional multiple-vehicle passing.

Passing sight distanice is an important criterion that is indicative of the quality of service pravided
by the road. In order to maintain the same level of service, passing sight distance should
increase as road volumes increase. An initial road design would provide stopping sight distance
over the full road tength, with passing sight distance being checked afterwards. Insuificient
passing sight distance may be corrected {e.g. by tengthening a vertical curve to provide PSD
within the curve length or by shortening the curve to extend passing opportunities on either side
of the curve}. Horizontal curves may similarly be lengthened or shortened.

Standard minimum passing sight distances, for a range of design speeds and appropriate to
South African canditions are shown in Table A.7. For safety and security reasons it is important
to provide as many passing opportunities within each road section as possible. Long stretches
of roadway where passing is prevented should be avoided at all times. The amount of passing
sight distance available on a section of road has major impact on average lraffic speeds,
especially where the road is operating close to capacity.
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1.5.5

Table A.7 : Passing sight distance on level roads
Design speed PSD
(km/h) (m)
50 340
80 420
70 480
80 560

Source : UTG1 (1986)
Shoulder sight distance {SSD)

At stop-controlled intersections the driver of a stationary vehicle should have sufficient visibility
to allow him to cross the major road before an approaching vehicle reaches the intersection,
even if this vehicle comes into view just as the stopped vehicle begins to cross.

The distance the crossing vehicle has to travel is the sum of the distance from the stop tine to
the edge of the through carriageway, the width of the road being crossed and the length of the
crossing vehicle. This manoceuvre has to be completed in the time it takes for the approaching
vehicle to reach the intersection, assuming that this vehicle is travelling at the design speed of
that road. For safety, a time of two seconds shauld also be allowed for the driver to establish

whether it is safe o cross, engage gear and move off.

For stop-controlled intersections, the line of sight is taken {rom a point on the centre line of the
crossing road and 5 metres back from the edge of the through road to a point on the centre line

of the through road (see Figure A.6).
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The object height is taken as 1,3 metres and the driver eye height is 1,05 m for passenger cars
and 1,8 m for all other design vehicles. Within the sight triangle (defined as the area enclosed
by the sight line and the centre lines of the intersecting roads) there should be no obstruction to

the driver's view.

Where intersections are yield-controlled, the unobstructed sight triangle should be enlarged.
Assuming that the approaching driver is travelling at 60 km/h and preparing to stop, he would
nzed 45 melres to do so. If he does not stop, but turns to travel in the same direction as a
vehicle approaching at the design speed of the through road, the driver of the latter vehicle
would be forced to slow down o match speeds at a safe following distance. The shoulder sight

distance required for this is shown on Figure A.7.
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Recommended shoulder sight distances are shown in Figure A.7. These should be adhered to
and, in cases where values are reduced, the implications of departing from these recommended

values should be studied.
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Figure A.7 : Shoulder sight distance for yield condition
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1.6

1.7

Horizontal alignment

Horizontal alignment should be consistent with the standards outlined in UTG1 (1986). In
addition the following design suppiements should be followed:

- On lower order roads, the alignment should enhance both scenic views and discourage
high speed traific. The alignment should aim at minimising factors which may be
aesthetically displeasing or which could introduce a nuisance value within
neighbourhaods (e.g. excessive cuts and fills, sharp break-cver angles, speed-inducing

sections or cut throughs).

- Sharp horizontal curves should be avoided at or near the top of pronounced crest
vertical curves and at or near the bottomn of similar sag curves.

. The alignment should be consistent and not surprise drivers. Sharp curves immediately
after long straight sections should be avoided.

. As arule of thumb, the number of breaks in the course of a horizontal line that can be
seen by a driver should not exceed two.

- Kerb alignments should always be smooth, and kinks (due to small deflection angles)
should be avoided except at the beginning of a turning lane.

. Broken back curves should be avoided.

Vertical alignment

Vertical alignment is the combination of parabolic vertical curves and tangent sections of a
particular slope. The selection of grade rates and lengths of vertical curves is based on
assumptions about the driver, the vehicle and the roadway.

Vertical curvature, especially in combination with horizontal curvature, may fimit sight distances.
The slapes of tangent sections introduce forces that afiect vehicle speed, driver comfart and the

ability to accelerate and decelerate.

Again, it is important to design vertical alignment to be aesthetically pleasing. The inter-
relationship betwaen verlical and horizontal curvature should therefore be considerad carefully.
Where vertical curves coincide with horizontal curves, they should be contained within the
horizontal curve and shauld preferably have lengths similar 1o those of the horizontal curves.

A smooth gr'ade line with gradual changes appropriate to the road class and the character of the
topography is preferred to an alignment with numerous short lengths of grade and vertical
curves. The roller coaster or hidden dip type profile should be avoided. A broken back alignment
is also not recommended (on aesthetic. grounds) in sags where a full view of the profile is
possible. On crests, the broken back alignment has an adverse effect on passing opporiunities.

As long as the driver's line of sight is contained within the width of the roadway, the super-
elevation generated by horizontal curvatura improves the availability of sight distance, even
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1.8

though the edge profiles may have a sharper curvature than that recommended. When the line
of sight goes beyond the roadway edge, the effects of lateral obstructions (cut faces, vegetation
etc.) on sight distances should be checked.

Passenger car speeds are relatively unaffected by grade. As truck speeds are seriously affected
by grade, the designer should aim at providirig grades that would not cause speed reductions of
more than 20 km/h or there could be an increase in truck accidents and in the introduction of
intolerable conditions for following drivers. Maximum grades of between 6 and 8 per cent on
urban roads with design speeds of 50 to 80 km/h in flat terrain are recommended. In
mountainous terrain these may be increased to between 9 and 11 per cent. In all cases the
designer should ensure that, where speed reductions in excess of 20 km/h are likely o oceur,

auxiliary lanes are provided.

The critical length of grade is that fength which causes the speed of the design truck to be
reduced by 20 km/h. The starting point of the grade may be approximated as a point haliway
between the preceding vertical point of intersection and the end of the vertical curve. The critical
length therefore indicates where the provision of an auxiliary lane may need to be considered.
The critical lengths of grades recommended are between 400 metres (for a 3 per cent gradient)
and 150 metres (for an 8 per cent gradient). The recommended minimum gradient is 1 in 200

(0,5 per cent).
Cross sectional elements

The basic components of the cross-section of the urban road that have to be accommodated
within the road reserve are (Figure A.B):

- The roadway/s
- the verges
. the median (duai carriageway roads})

The roadway includes all cross-sectional elements batween the kerb faces on either side. The
factors affecting roadway width are the number of lanes and lane widths. The number of lanes

is dependent on projected volumes.

The verge areas on either side of the roadway include all the elements from the kerb face to the
property boundaries. The most significant factor affecting verge (and therefore reserve) widih

is the slope required for earthworks,

The median separates two carriageways and is measured from kerb face to kerb face. Median
widths may be affected by the widths of right turning fanes, the width of the nose alongside the
right turning lane and provision for future lanes. As medians are not relevant to this guideline,

they will not be discussed further,
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1.8.1

1.8.2

Determining road reserve widths

Road reserve widths should be determined by providing for each of the cross-sectional elements.
Arbitrary determination of road reserve width is not recommendad since this may either be
wasteiul (using more land than is necessary) or lead to insufficient provision and difficuliies
through not taking sufficient load (especially where significant earthworks are needed).

Many authorities have policies regarding road reserve widths which prescribe nominal widths
required for the various road classes,

HRoadway elements

The roadway is defined as the area available for vehicle movement between the kerbs. In the
case of class 5 roads (i.e. those applicable o traffic calming), the kerb separates the roadway
from the verges on either side. The roadway width is measured fram the bottom of the kerb face
to the battom of the opposite kerb face (see Figure A.9). Elements included in the roadway are:

- basic lanes;

. turning lanes;

. parking lanes;

. channels and oifsals; and

. shouldars.
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The provision of lanes should be based on the design hour volume of projected traffic in the
design year (20 years from construction). lf the design hour is a typical weekday peak hour, a
Level of Service {LOS) D should be provided. The determination of capacity in relation lo
demand is described in more detail by Van As (1990) and in the Highway Capacity Manual
(FHWA, 1985). '

Lane widths should be sufficient to accommodate the width of the design vehicle, provide
adequate clearance between vehicles and in the case of kerbside fanes, provide adequate
clearance to kerbside objects. Ideally Janes should be 3.4 - 3.7 m in width (see Table A.8).
Widths less than 3,4 m would stitl allow iraffic operation although there would be an increase in
driver tension and a greater risk of side-swipe accidents and collisions with fixed roadside
objects. Lane widths below 3,0 m on higher order roads are not recommended (Schermers,

1894).
Table A.8 : Lane width and clearance between vehicles
Lane width Vehicle types Clearance
(m) (m)
3,0 car-car 1,2
gar-truck 0.8
truck-truck 0,5
3,4 car-car 1,6
car-truck 1.2
fruck-truck 0,9
3.7 car-car 1.9
car-truck 1.5
truck-truck 1,2

Sourca : UTGH
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1.8.3

The recommended width for turning lanes is 3,0 m, measured from the centre of the lane line
to the edge of the offset or channel. This may be increased to 3,4 m where there are high
volumes of HGVs and/or buses. An absolute minimum width for turning lanes is 2,7 m, but only
in TSM type improvements where otherwise a lane could not be provided.

Parking lanes may also be provided within the roadway. This may often be applicable in calming
schemes where speeds need to be reduced through narrowing of the carriageway. In such
instances embayment should be created within the roadway. The width of the parking tane would
be the same as that of the through lanes. This is discussed in greater detail in later chapters.
Reference should also be made to the Department of Transport's Parking Standards (SARB,
1985).The recommendad width between the bottomn of kerb faces and lane edge is 0,3 metres.
The offset is provided by either a drainage channel, or where a channel is not needed, by a

0,3 m offset between the kerb and the edge of the lane.

Verge elements

The verge is measured fram the bottorn of the kerb face to the road reserve boundary (property
line}. Where no kerb exists, the edge of the roadway is used. The prime function of the road
verge is to provide horizontal clearance to enhance the smooth and safe movemant of vehicles
in the roadway. It is also a buffer zone between the roadway and adjacent property and may

therefore include landscaping, roadside furniture stc.

The recommended width of verga is 5,0 metres. This width can vary from road to road and may
depend on the provision of verge elements. Also it is often impractical to set fixed verge widths
other than a minimurn width, ensuring that there is fateral clearance to the roadway and sight
distance for safety. The absolute minimum is 2,0 metres which should be a clear strip with
mountable kerbs. In areas where there is high pedestrian activity, the 2,0 m may be a sidewalk
with barrier kerbs. Table A.9 gives the width requirernents for certain verge elements. These
serve as a guideline only and the provision of one feature wouid often satisfy the requiremants
of others (e.g. provision of a 5,0 m verge to accommodate vehicle access to private driveways
would salisfy width requirements for most other elements).
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Table A.9 : Typical widths of verge elements

Verge element Width {m)
Mountable kerb 0.3
Semi-mountable kerb 0,15
Barrier kerb 0,15
Drainage, inlet, manhole 1,5
Clear verge (incl. Kert and drainage inlet) 2,0
Sidewalk (footway) 1.5
Guardrails, barriers, walls 0.5
Electric light poles 0,3
Traffic signats 06-15
Traffic signs 06-20
Parallel parking 2,5
Driveway approaches 5,0
Trench width for underground services {minimum} 1.0
Bus stop embayment 3.0
Bus stop passenger queue 0.7-1.4
Bicycle paths 3,0
Landscape strip 3,0
Bermm {1,5 m high) 8,0

Source : UTG1(1986)

1.9 Intersections

Intersection designs can be categorised inlo a limited number of basic forms (see Figure A.10),

namely:

. T-type and T-skewed,

. Y-type;

- Cross and cross-skewed;

Staggered {left and right} and staggered-skewed; and
. Multi-leg.
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In intersection design the following two rules apply:

1} No more than four two-way approaches {legs) should be planned for ; and
2) The angle of crossing manoeuvres should be as close to right angles as possible to
accommodate the movements intended to operate at relatively high speeds.

The maximum departure from a right angle is recornmended as 20°.

Staggered intersection layaouts are acceptable, provided the distance between oifset legs is
sufficient for weaving and storage of right-turning traffic.

Interseclions have a negative aifect on traffic flow. Spacing is therefore important to minimise
delays. However, on lower order roads spacing is affected more by the economic use of land
than by providing for constant speed (Depariment of Community Development, 1983). On
these roads intersections are used primarily to slow down speeds. Recommendad intersection
spacings are shown in Table A.10.

Table A.10: Intersection spacing on lower corder roads (centre-line to centre-line)

Spacing Minimurn intersection spacing {m)

glong

road Local Residential | Access | Access | Access | Access | Access
Distributor | access loop culi-de- | way court strip

collector sac
Adjacent 80 - 90 80 40 - 40 . .
Opposite B65-80 30 20 - 20 - -

As access cul-de-sacs (Class 5c¢), access couris (Class 5e) and access strips {Class 5f) are
closed systems, they will seldom have intersections along them. if however, access strips or
courts are provided off an access cul-de-sac, the intersections should be spaced two erf
frontages apart if they are adjacent or one eri irontage apart if they are opposite each other.
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ft is recommended that the designer alsc refers to the following geometric standards and
guidelines relevant to urban roads:

Guidelines for the provision of engineering services and amenities in residential
township development, NHB, 1995.

Guidelines for the provision of engineering services in residential townships, Department
of Community Development, 1983.

Guidelines on the planning and design of township roads and stormwater drainage,
SAICE, 1981.

Guidelines for the geometric design of urban arterial roads, CUTA, 1886.

1.10  Road signs and signals

The designer should take the needs of the road user into consideration and should ensure that
all measures are adequately signed. In all cases the SARTSM ({1993) should be adhered to and

ali measures should be signed to ensure that:

drivers have advance warning that they are about to enter a traffic calmed ares;
drivers have advance warning of the calming measure ahead;

recommended speeds for the specific device are posted;

signs indicating restricted access o certain vehicles be well posted on the surrounding
road network;

width andfor height restrictions be posted well in advance of such devices;

schools and other high pedestrian activity environments be well signed to warn drivers
that they are approaching an area where pedestrians have priority; and that

drivers are warned that they are leaving the calmed area.

The use of traffic signals for intersection control within these areas is not recoammended. Traffic
signals should only be used at intersections of higher order roads and only if the use of signals
is warranted (SARTSM). Flashing signals, warning drivers of a dangerous situation ahead, may

be used.
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APPENDIX B : QPINION SURVEY QUESTIONNAIRE {EXAMPLE)

RIETONDALE - OPINION SURVEY
TRAFFIC CALMING MEASURES'

1 Yourstreetname ... e

2 Are you aifected by the implemeantation of ine new traffic calming maasures?

11 ves 2% NO

3 Indicate if any of the following occurred in your streat due to the implementation of the naw
calming measures.
‘1 TRAFFIC VOLUMES DECREASED IN OUR STREET

2] TRAFFIC VOLUMES DECREASED IN OUR AREA
3.]  TRAFFIC SPEEDS DECREASED IN OUR STREET
4|  TRAFFIC SPEEDS DECREASED IN OUR AREA

5°] My own DAILY TRA\;?EE TIME INCR EA?J’EB 2 ead
- .

6. H__E T

i Sy

7. : 3 TRATION  |_n
| FOR MOTORIST I Soiig2igGgy
8| PEDESTRIAN'SAFETYINCREASED IN OUR STREET

g.. PEDESTR AN T’SAFETY:;IN_‘ PdA's’f—iD IN OUR AREA

10" |+ NG SCOR ,DING TO MY OPINION

4 How would you descnb—'= the: gene_f"‘tra-nc situation in_ the residential area, after
=

implemsantation of the'naw caiming measures. o = iRy
1 BETTER 3% UNCHANGED |37 woORsE

5 In general, are you salisfied wilh tha calming measures implemanted in your area?
1" YES "2 ] UNCERTAIN |3 NO

6 Do you hava any suggastions with raference {o the new traffic calming measures?

For any enquiries or further information regarding the installation of the traffic calming
measures, please contact:  Mr Kobus Labuschagne - City Engineer Pretoria City Council
Tel. 313-7648

PLEASE MAIL YOUR COMPLETED QUESTIONNAIRE IN THE BOXES PLACED AT
RIETONDALE PRIMARY SCHOOL (KIESER AND NUFFIELD STREET GATES). BOXES WILL BE
MARKED WITH THE CSIR LOGO. PLEASE RESPOND BEFORE 10 JANUARY 1935,
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APPENDIX C(i) : ORIGIN-DESTINATION SURVEY FORM - VEHICLE REGISTRATION SURVEY

Origin-Destination Survay

Location © Date :

Approach : Bay:

Enlry/Exil Time :

Contral Distance : Canditions ;

Reaistralign # [ Time HReaislratiun = {Tima WReqislration # iTime
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APPENDHX C(ii): ORIGIN-DESTINATION SURVEY FORM - ROADSIDE INTERVIEW

Origin - Destination Survey

Localion : Date :
Approach : Day:
Conditions ;

Time:

Vehicle lype:

Origin of present journey:

Destination of present journay:

Purpose of thp:

Frequency of tdp:

Number of passengers: -

Time:

Vehicle lype:

Origin of present journey:

Destination of present journey:

Pumcsé of lrip:

Frequency af trip:

Number of passengers:

Time:

Vehicle lype:

Origin of present joumey:

Destination of presenl journay:

Purpose of lrip:

Freguency of trip:

Number of passenqgers:
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Lacation :
Appraach :

Condilions :

D-1

APPENDIX D: INTERSECTION COUNTS (EXAMPLE SHEET)

Intersection Counts

Dale:
Oay:
Time ;

Frime {min intervalsi Turning Movement 1| Turnina Movemenl 2| Turning Movement 3 Turning Mavemen 4

6:00

15

3a

45

Hour Total

13 min gveraags

7:00

15

30

45

iHour Total

15 min average

B:00

135

30

a3

Hour Total

15 min averagz

9:00

15

kit

45

Hour Tolal

15 mia average
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APPENDIX E : APPROPRIATE MEASURES FOR PEDESTRIANS AND
HANDICAPPED PERSONS

1 Selection scheme for the provision of pedestrian crossing

Two fundamental concepts influence the decision whether or a specific crossing facility should
be provided for pedestrians, namely sight distance/visibility and delay (acceptance of). The sight
distance requirements of pedestrians are almost always greater than those of drivers. if sight
distance is inadequate or delays (to cross) too long then the following provisions are possible
{see Tabie E1):

Tahle E1; Provision matrix of sight distance
Provision Sight distance inadequate | Delays to high
Hemove obstacles X
Short crossing distance X

Beduce vehicle intensity

Reduce vehicle speed X {X)

Influence gap distribution of traffic

Signalised pedestrian crossing X X

it Change environmental characteristics.

Source : CROW (1990)

In a selection scheme for pedestrian crossings, the following characteristics should be common
to all siluations;

. crossing patterns, concentrated rather than distributed;
. presence of cyclists, on roadway or cycle path;
. traffic volume higher or lower than 400-600 vph: and.

85th percentile speeds higher or lower than 80 km/h.

These variables form the basis of the matrix shown on Figure E.1. The reference pages, giving
possible solutions 1o specific situations, are presented in order of preference (i.e. a given
situation where crossing is concentrated, cyclists use the roadway, valumes are less than 400-
600 vph and 85th percentile speeds are below B0 km/h is preferred to a situation where crossing
is distributed over length, a separate cycle path is provided, volumes are in excess of 400-500

vph and speeds in excess of 60 km/h).

The reference pages introduce two jurther characteristics, namely available width and the
method of parking. Applicable measuras are then identified for each situation and the specific
page under which that/those measures can he found, referenced. In addition to these, the user
should make extensive reference to the Department of Transport's pedestrian guidelines (SARB,

1987).
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SECTION V
REFERENCE PAGE Ped 1
1. Characteristics of the situation

Concentrated crossing

Cyclists on roadway
Traffic volurnes less than 400-600 vehicle-peak-hour

85th percentile approach speeds < 80 km/h

2. Considerations during measure selection

Crossing opportunity is improved by:

shortening the crossing distance, narrowing to one travel lane is possible;
the reduction of speed through vertical discontinuity or by adjustment of the horizontal

fength praofile; and
the introduction of medians and other intermediate support points,

Roads carrying little or no cycle traffic would be comparable to roads that have separate cycle
facilities as described in Ped 5.

3. Provision of applicable measures
Parking method
{Page no.}
Road width Chapter Two sided One sided None Not relevant
<B5m TM{Ch7) 64, 80 24,42, 54,58, |33 42 22, 40, 57, 69, 71,
74, 80 75, 81
TM(Ch7} 41, 42, 48, 24,41, 42, 54, 22, 33, 40, 49, 50.
»8,5m 48, 89, 75, 80 | 55, 57, 58, 59, 51,67, 71, 81
69, 75, 80
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REFERENCE PAGE Ped 2

1. Characteristics of the situation
. concentrated crossing
. cyclists on roadway
. peak hour traffic volumes iess than 400-600 vph
. 85th percentite » 80 km/h
2. Considerations during measure selection

Crossing apportunity may be improved by:

- reduction of speed through adjustment of horizontal profile/alignment;
. introduction of midway pedestrian islands; and
. reducing the crassing length, without necessarily having a major impact on higher

approach speeds.

Should the objective be solely to provide a crossing point, then the reduction in speed, from a
safety point of view, may not exceed 20 km/h. Should the objective be to reduce speed, then
reference page Ped 1, may be used in combination with other measures, which should be
introduced approximately 50 m ta 70 m on either side of the recommended crossing measure.,

3. Provision of applicable measures
Parking method
(Page no.)

Avaiiable road Chapter Two sided One-sided None Not refevant

width

<85m T™M(Ch7) ' 42, 77 317, 47, 86%, | 71,87"

88
>85m TM{Ch7) 31, 42%, 80, | 42, 77, 87" 477, 49, 71, 87",
87* 88"

* Introduction measure {0 be used in conjunction with measure
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REFERENCE PAGE Ped 3

1. Characteristics of the situation
- concentrated crossing
. cycle traffic on roadway
- peak hour traffic volumes > 400-600 vph
. 85th percentile approach spaed < 60 km/h
2. Considerations during measure selection

Crossing opportunity may be improved by:

. introduction of midway pedestrian isfands;
. speed-reduction through adjustments in horizontal alignment; and
- reduction in crossing length. However, because of high volumes, both directions shoutd

be provided with a lane/s.

In situations where few or no cyclists make use of the roadway, then conditions are simifar to a
facility with a separate cycle path, as described in Reference Page Ped 7.

3. Provision of applicable measures
Parking method
Available road | Chapter Two sided One sided None Not relevant
width
<85m TM{Ch7) 84, 80 42, 54, 64, 42, 47, 81
80 86
CH (App. E) E-52
>85m RU {App. E) E-38
TM {Ch7) 31,42, 48, | 42, 54, 55, 47, 49, 50,51,
80 80 52, 81, 86
CR {App. E) E - 52
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REFERENCE PAGE Ped 4

1. Characteristics of the situation
. concentrated crossing
. cycle traffic on roadway
. peak hour traffic volumes > 400-600 vgh
. 85th percentile approach speed > 60 km/h
2. Considerations during measure selection

Crossing opportunity may be improved by:

. introduction of midway pedestrian islands;
. reduction of speed through adjustment in horizontal alignment; and
shortening the walking/crossing distance. Because of high speeds and volumes two

travel directions must be accommodated,

This situation is sirnilar to Ped 8 if there are few cyclists. Again, if the aim is to provide crossing
opportunity, then speed may not be reduced by more than 20 km/h. Should speed-reduction be
necessary, then measures described in Ped 3 may be applied in conjunction with other measures

before and after the crossing.

3. Provision of applicable measures
Parking method
(Page no.}
Available road width | Chapter Two sided §| One- Noneg Not relevant
sided
<85m TM {(Ch7) 42° 427, 47",
86, B8~
>B5m - RU (App. E) E-38
T™ (Ch7) 42* 4z° 477, 49,
B&*, 88*
CR (App. E) E-52
v Applied 2s measures supplementary to the larger speed-reducing measures described

in Ped 3



SECTION V E.7
REFERENCE PAGE Ped s
1. Characteristics of the situation
- concentrated crossing
. cycle traffic on cycle path
. peak hour traffic volumes < 400-600 vph
. B5th percentile approach speed < 60 kmi/h
2. Considerations during measure selection
Crossing oppoertunity may be improved by:
. reduction of the crossing length, reduction to ane-direction travel only is possible;
. reduction of speed through vertical discontinuity by adjustment to horizontal alignrent;
and
. introduction of midway pedestrian refuges.
3. Provision of applicable measures

Parking method

(Page no.)
Available road Chapter | Two sided [ One sided None Not relevant
width
<85m TM(Ch7) | 84, B0 32, 40, 50, 64, | 32, 40, 66, 21, 71,75, 81
67, 68, 80 67
>85m TM{Ch7) |21, 32,40, |21, 32, 40, 54, 49, 50, 51, 71
48, 66, 68, | 55, 63, 66, 68,
75, B0 75, BO
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REFEREMCE PAGE Ped6

1.

Characteristics of the situation

. cancentrated crossing

- cycle traffic on cycle path

. peak hour traffic volumes < 400-600 vph

. B5th percentile approach speed > 60 km/h

E-8

Considerations during measure selection

Crossing opportunity may be improved by:

. reduction in speed by aitering horizontal alignment;
- introduction of pedestrian refuges; and

reduction of crossing length, two-directional traffic should be accommodated.

Unless speed-reduction is an objective, traffic speeds may not be reduced by more than 20
km/h.If speed-reduction is the objective, the measures described in Ped 5 may be applied in
conjunction with the supplementary measures shown below. These should be implemented 50-

70 m before and after the selected measure,

Provision of applicable measures

Parking method
Available road Chapter | Two sided | One-sided | None Not relevant
| widih
<85m TM{Ch7) 80 30, 47,70, | 71,87
BG", 88
>85m TM{Ch?7) | B66°*, 87", 84°, 87" 30, 477, 49°, 71,
‘ 86", 88~

* Applied as supplementary measure (Ped 5)
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REFERENCE PAGE Ped7

E-9

1. Characteristics of the situation

. concentrated crossing

. cycle traffic on cycle path

- peak hour traffic volumes > 400-600 vph

. 85th percentile approach speed < §0 km/h
2, Considerations during measure selection

Crossing opportunity may be improved by:

. provision of midway pedestrian refuges;

. reduction in speed through adjustment in horizontal alignment; and

. reduction in crossing distance, bi-directional traffic should be accommodated.
3. Provision of applicable measures

Parking method

{Page na.)

Available road | Chapter Two sided | One sided | None Mot relavant
width
<85m TM(Ch7) g4, 80 41,51, 67 | 30, 47,86 |81

CR{App. E) E -52

TM{Ch7) 48, 80 54, 55, 80 30, 47, 48, 50,
>8,5m 51, 52, 81, 86

CR(App. E) E-52
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REFERENCE PAGE Ped@8

1. Characteristics of the situation

. concentrated crossing

. cycle traffic on cycle path

. peak hour traffic volumes > 400-600 vph

. 85th percentile approach speed > 60 km/h
2, Consideratjons during measure selection

Crossing opportunity may be improved by:

* pravision of midway pedestrian refuges;
. reduction in speed through change in harizontal alignmeant; and
reduction in crossing distance, iwo-directional traffic should be accommodated.

Should speed-reduction be the objective apply measuras as described in Ped 7. These should
be supplemented by those shown below at a distance of 50-70 m on either side. Otherwise the
selected measure should not cause speed {o be reduced by more than 20 km/h.

3. Provision of applicable measures
Parking methaod
{Page no.}
Available | Chapter Two-sided | One-sided | Nane Not relevant
road width
<85m TM{Ch7) 30, 477 707,
86", 88~

TM(Ch7) 30, 477,49,
>8,5m 52, 86-, 88"

CR(App. E) E-52

. Applied as supplementary measure (Ped 7)
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REFERENCE PAGE Ped 9

1. Characteristics of the situation
- distributed crossing
. cyclists on roadway
. peak hour traffic volumes < 400-600 vph
- B5th percentile approach speed < BG km/h
2. Considerations during measure selection

Crossing opportunity may be improved by:

. shortening the crossing distance, carriageway reduction to allow one-directional traffic
possible;

. reduction in speed through vertical discontinuity and by changes in horizontal alignment;
and

. introduction of midway pedestrian refuges.

With distributed crossings, provision may be made over the full length where crossing occurs or
by multiple provisions along the length, spaced at a maximum of 70 m apart. In the last case,
crossing between provisions is slightly improved as a result of nominal reduction in speed. If few
cyclists use the road, reference can be made o the provisions on Relerence Page Ped 13.

3. Pravision of applicable measures
Parking method
(Page no.}

Available road Chapter | Two-sided | One-sided None Not relevant
width
<85m TM{Ch7} | B4 44, 54, 58, 64 33, 35, 22, 23, 45, 67, 89,

36, 39, 75

44 53

TM(Ch7) | 23, 41, 44, | 23, 24, 41, 44,
>8,5m 48, 48, 89, | 54, 55, 57, 58,
75 59, 689, 75

22, 33, 35, 38, 45,
51, 53, 67
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REFERENCE PAGE Ped 10

1. Characteristics of the situation

. distributed crossing

. cyalists on roadway

. peak hour traffic valumes < 400-600 vph

. 85th percentile approach speed > 80 km/h
2. Considerations during measure selection

Crossing opportunity may be improved by:

. reduction in speed by changing horizontal alignment;
. introduction of midway pedestrian refuges; and
. reduction in crossing length, two directional tratfic to be accommodated.

Again two trealments are possible, namely over the fult iength or multiple provisicns spaced 50-
70 m apart.

If few cyclists use the road, the situation is similar to that in Reference Page Ped 14. | speed-
reduclion is required, Referance Page Ped 9 shouild be applied in conjunction with the supporting
measuraes shown below. The supporling measures should be placed 50-70 m on either side of

the crossing point.

3. Provision of applicable measures

Parking method
Available road | Chapter | Two-sided | One-sided | None Not relevant
width '
<=85m TM(Ch7) 36, 477, 53, 867, | 45, 47"

88"
TM{Ch7) | B7" 87 36, 37, 44, 47",

>83m 53, 88", 88~

iy Appliad as supplementary measure {Ped 9)
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REFERENCE PAGE Ped M

1. Characteristics of the situation

. distributed crossing

- cyclists on roadway

. peak hour traffic volumes > 400-600 vph

. 85th percentile approach speed < 60 km/h
2 Considerations during measure selection

Crossing opportunity may be improved by:

. introduction of midway pedestrian refuges;

. reduction in speed through changes in horizontal alignment;

- reduction in crossing length. Because of high volumes two-directional traffic has to be
accommaodated.

The full road section may be treated, or multiple crossings, spaced 50-70 m apart, may be
pravided. If few cyclists use the facility, the situation is similar to that described in Reference

Page Ped 15, which should then be used.

3. Provision of applicable measures
Parking method
Available road | Chapter Two-sided | One-sided | None Not relevant
width
<85m TM{Ch7) | 38, 64 38,54,64 | 38,47,53,86 | 45
>85m TM(Ch7} |38, 48 48, 54, 55 36, 37, 45, 47,
52, 53, 88
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REFERENCE PAGE Ped 12

E-14

1. Characteristics of the situation
. distributed crossing
- cyclists an roadway
. peak hour traffic volumes > 400-600 vph
. B5th percentile approach speed > 80 km/h
2. Considerations during measure selection
Crossing opportunity may be improved by:
. the intraduction of midway pedestrian refuges;
. reduction of speed through changes in horizontal alignment;
. reduction in crossing distance. Because of high speeds bi-directional tratfic volumes
have to be accommodated.
If there are few cyclists, the measures applicable to Ped 16 can be adopted. If speeds require
reduction, then the measures described in Ped 11 are applicable in conjunction with the
measures indicated below. These complementary measures should be placed at a maximum
distance of 50-70 m on either side of the crossing.
3. Provision of applicable measures

Parking method

Available road | Chapter | Two-sided | Cne-sided { None Not relevant
width
<85m TM(Ch7) 36, 477, 53, 45
597, 88
TM(Ch7) 36, 37, 45, 477,
>B5m 53, 87*, 88"

N Applied as supplementary measure (Ped 11)
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REFERENCE PAGE Ped 13

1. Characteristics of the situation
. distributed crossing
. cyclists on cycle path
» peak hour traffic volumes < 400-600 vph
. BS5th percentile approach speed < 60 km/h
2. Considerations during measure selection

Crossing opportunity may be improved by:

. reduction of crossing distance, may reduce width to allow one-way traffic;

. reduction in speed by changing the horizontal alignment and introducing vertical
discontinuity; and

. introduction of midway pedestrian refuges.

Two implementation options are possible, namely by treating the full length where crossing
occurs or by praviding crossing facilities every 50-70 m. In the latter case, opportunities to cross
are improved on account of the lower speeds.

3. Provision of applicable measures
Parking method

Available road | Chapter | Two-sided One-sided None Not
width relevant
<B5m TM{Ch7) | 64 32, 34, 43, 53, 32, 34, 36, |21, 23,45

' 64, 66, 68 39, 40,43, |75

53, 66, 68
TM(Ch7) | 21, 23, 32, 34, | 21, 23, 32, 34, 36, 45, 51,
>85m 40, 43, 48, 66, | 40, 43, 54, 55, 53
68, 76 57, 66,68, 78
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REFERENCE PAGE Ped 14
1. Characteristics of the situation
. distributed crossing
. cyclists on cycle path
. peak hour traffic volumes < 400-600 vph
. 85th percentile approach speed > 80 km/h
2. Considerations during measure selection

Crossing opportunity may be improved by:

. reduction in speeds through changes in horizontal alignment;

. introduction of midway pedestrian refuges; and

. reducing the crossing distance. Because of high speeds, two-way traffic should be
accommodated.

Again the possibility exists of either implementing the measure over the full length where
crossing occurs or of providing multiple points every 50-70 m. Should speed-reduction be
needed, then the measures described in Ped 13 should be used in conjunction with the
supplementary measures listed below, these being spaced 50-70 m on either side of the

crossing.
3. Provision of applicable measures
Parking method
Available road | Chapter Two-sided One-sided | None Not relevant
width
<85m TM(Ch7) | 38 38 36, 477, | 45, 87
53, 867,
g8~
TM({Ch7) 38, 87 38, 87" 36, 45, 47, 53,
»>85m 86~, 88"

. Applied as supplementary measure (Ped 13)
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REFERENCE PAGE Ped 15

1. Characteristics of the situation

. distributed crossing

. cyclists on cycle path

. peak hour traffic volumes > 400-600 vph

. 85th percentile approach speed < 60 km/h
2. Considerations during measure seiection

Crossing opportunity may be improved by:

. introduction of midway pedestrian refuges;

. reduction in speed through vertical discontinuity or by changes in horizontal alignment;
and

. reduction in the crossing distance; two-directional traffic should be accommodated.

The full length where crossing occurs may be treated or multiple provisions made every 50-70 m.

3. Provision of applicable measures
Parking method
Available road | Chapter | Two-sided | One-sided | None Not relevant
width _
<B85m TM(Ch7) | 38, 64 38,47, 64 | 36,47,53, |45
B&
TM(Ch7) | 38, 48 38, 54, 55 36, 45, 47, 51,
>85m 53, 86
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REFERENCE PAGE Ped 16

E-18

1. Characteristics of the situation

. distributed crossing

- cyclists on cycle path

. peak hour traffic volumes > 400-600 vph

. 85th percentile approach speed > 60 km/h
2. Considerations during measure selection

Crossing opportunity may be improved by:

. introduction of midway pedestrian refuges;
. reduction in speed through changes in horizontal alignment; and
. reduction in the crossing distance; two-directional traffic should be accommodated.

Either the full crossing length may be treated or multiple provisions made every 50-70 m. Should
speed-reduction be required, the measures described on Reference Hage Ped 15 should be used
in conjunction with the supplementary measures shown beiow. These shouid be positioned at
distances of not more than 50-70 m either side of the crossing provision.

Provision of applicable measures

Parking method

Available road | Chapter | Two-sided | One-sided | None Nat relevant
width
<=85m TM(Ch7} | 38 as 36, 47%,53, 145
86, 88"
TM(Ch7} 38 36, 45, 477, 53,
>8,5m 8g*, 88"
i

¥ Applied as supplementary measure (Fed 15)
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2

Design principles for facilities for handicapped persons

In the design principles for the provision of facilities for handicapped persons distinction is made
between:

. the environment;
. projection of routes; and
. design of the specific measures.

The living environment for a handicapped person is only usable if such persons can move
around safely. The lay-out of this environment should also offer sufficient protection seeing that
handicapped persons often experience discomfort from the inquisitive nature of people. At the
same time social contact should be promoted because assistance is sometimas needed and
more effort is required to become socially acceptable in the community. To meet the needs of
disabled persons the following issues should be attended to:

For blind or poorly sighted persons:

. avoid fixed obstacles as far as possible;

. avoid sudden changes in height;

- be aware that bicycles can hardly be heard on approach;

. benches and seats should be placed out of the travelled way;

. place guides around obstacles;

- as far as possible avoid placing loose objects (included parked cars) in the travelled
walkway;

. provide as many uninterrupted guidance lines as possible;

- use contrasting colours and materials;

. provide large esplanades as recognisable walkways;

. design a clear framewaork structure (preferably a system that connects at right angles);
and

. remember that a noisy environment would complicate acoustic orientation.

For persons in wheelchairs:

- pay attention lo the height of push buttons, parking metres and automated tellers and
. provide as much continuity in route character as possible {avoid long narrowed areas,

stairs on wheel chair routes etc.)
For people with walking disabilities:

. ensure convenient stairs with many fandings; and
. place seats/benches conveniently and in sheltered places.

For hard-of-hearing people:

. remember that approaching vehicles are hard to hear; and
. reduce the necessity to ask.for directions by providing a framework structure and/or by

providing information about this on a plan or map display.
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Again, it is important that pedestrian routes make provision for handicapped persons. it is
preferable to develop a structure plan, incorporating specific provisions for specific handicaps
along routes within the structure plan. These specific provisions may be visually unique. The

following principles would apply:

The routes should be as safe and convenient as possible and should be accommodated
in order of priority, within the following cross-sectional elements:

- pavements;
- on cycle paths; and
- on the roadway, only on those streets that have a predominantly residential

function.
As far as possible, routes should be able to serve both directions,

On routes where persons with different handicaps have common O-D’s, more facilities
shouid be provided.

The provision of facilities and/or measures is not dependent on the degree of utilisation.
Facilities should still be provided, even if there are only smali numbers of handicapped

PErsons.

For the design of separate (individual) facilities the following principles apply:

The provisions should be visible and logically planned. Complicated designs should be
avoided.

For the orientation of visually handicapped persons, as many "natural" measures (e.g.
contrasting paving, edging etc.} as possibte should be used.

Pravision should be made for audio signals at signalised pedestrian crossings.

Ramps should be provided for wheelchairs on street corners and at pedestrian
crossings. These should be every 100 m apart where a high degree of crossing oceurs
along the length of streets with a high pedestrian function.

Pavernents and sidewalks should be wide enough to aliow free passage for wheelchairs.

The accessibility of shaps, public buildings and facilities (e.g. public telephones) merit
special attention.

Bus terminals, malls, rail stations and sometimes parking areas should provide marked
walking lines for persons with poor sight.

Where there is a lack in natural routing or where continual direction changes occur,
tactile materials should be introduced. These materials should be unique to the
pedestrian route and the colour specific to the environment.
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- Consuitation with interested and affected parties is necessary.
. Designs must also make provision for handicapped persans.

The system for the selection of provisions and measures for handicapped persons is shown in
Figure E.2.

T e e

SELECTION SCHERE

g
icla

Figure E.2 Algorithm for the selection of provisions for handicapped persons
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3 Selection system for provision for handicapped persons

The first consideration in the design of facilities for handicapped persons is the nature of the handicap.
A distinction distinction should therefore be made between the different ways in which the persons
concerned participate in traffic. The routes that handicapped persons follow may both follow the street
network and cross it. This is therefore also an important factor in the design process. in the selection af
appropriate measures the following user characteristics are taken into account:

. The type of handicap;
. The method of participating in traffic; and
. The travel direction.

Some combinations are obviously not applicable while others do not require specific measures or
provisions to be adopted. In principle, all the provisions discussed on the reference pages may be
combined for a given traffic situation. However, the following are important:

. The continuity of measures along a route;

. The uniformity and consistency of measures, in relation to the usefulness and recognisability;
and

. The combination of measures so that the positive effects of one measure cancel out the negative

effects of another.

In conjunction with the above, the behaviour of other road users can be influenced by the introduction
of speed-reducing measures or the creation of "Woonerf" areas. For persons with handicaps other than
those listed in Figure E.2, the provisions made are listed in Table E.2.

Table E.2 Provision for other handicaps
Handicap Provision Chapter No and
Reference Page
Deaf or hard of hearing (Obstacles - colour contrast CR{E-50)

‘SM (E-64, 66)

Pedestrian crossing (among others the | CR (E-50)
light intensity of signals)

Dwarfism Railings and handles AU (E-40,42,43)
Height of push buttons CR (E-50)
Signing and marking SM (E- 67, 68)

Hand and arm functioning { Railing and handles RU (E-40, 42, 43)

Push buttons CR (E-50)
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SECTION V
REFERENCE PAGE
1. User characieristic

Handicap

Participation in traffic

TFravel direction

Blindness

Pedestrian with guide dog andfor stick (also as car
passenger or user of public transport)

Along roadway

Consideration during selection of measures:

Depending on the situation, the following deserve atiention:

Road surface

Type of surfacing, texture, transverse slope, level
(flatness) and road roughness (unevenness)

Fixed obstacles {parking meters,

stalls etc) and movable objects
(bicycles, dustbins etc.)

Unobstructed (free) walking area (horizontal and

vertical}
Ir
Applicable measures ! Chapter and page no.
Road surface general SM (E-55)
specific SM (E-57 - 58)
ll/erﬁcal elements stairs and balustrades RU (E-40 - 43)
Obstacles placement RU (E-45 - 47)
demnarcation SM (E-64 - 65)
during construction SM (E-69)
Street furniture benches RU (£-48)
Signing placement and executicn SM (E-84)
Walk routes guidance lines RU (E-44)
delineators SM {E-61, 63)
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REFERENCE PAGE Han2:

1.

User characteristic

Handicap

Participation in traffic

Travel direction

Blindness

As pedestrian with guide dog and/or stick (also as car
passenger and public transport user)

Across the roadway

Consideration during selection of measures:

Depending on the situation, the following deserve attention:

Road surface

Vertical elements

Fixed obstacles {parking meters,

stalls, etc) and movable objects

{bicycles, dustbins etc.)

Type of surlacing, texture, transverse slape, level
(flatness) and road roughness {(uneveriness)

Construction of pavement ramps

Unobstructed (free} walking area (horizonta! and

vertical)
Crossings Signal with acoustic signal guidance lines, delineators,
efc.
JApp[icab!e measures Chapter and page no.
1Hc;ad surface general SM (E-55) k
specific SM (E-57-58) 1
Vertical elemenis crossings TM (Ch7, 85-87)
material SM (E-57)
’ Obstacles placement ‘ RU (E-47)
Protection at crossing equipmert CR (E-50-51)
composition/design SM (E-44-45)




SECTION V

REFERENCE PAGE Han 3:

1.

User characteristic
Handicap
Panicipation in traffic

Travel direction

Poorly sighted

Pedestrian (also passenger and public transport user)

Across the roadway

Consideration during selection of measures:

Depending the situation, the following deserve attention:

Road surface

Fixed obstacles (parking meters,
stalls etc) and movable objects
{bicycles, dustbins etc.)

Type of surfacing, texture, transverse slope, level
(flatness) and road roughness {unevenness)

Unobstructed (free) walking area (horizontal and

vertical)
Signing Letter type, size and contrast
[Appiicable measures Chapter and page no.
Road surface general 5M (E-55)
specific SM (E-57 - 58)
Vertical elements stairs and balustrades RY (E-40 - 43)
Obstacles ptacement RU (E-45 - 47)
demarcation SM (E-84 - 65)
during construction SM (E-69)
Furniture benches RU (E-48)
Signing placement and execution SM (E-67 - 68)
Walk routes guidance lines AU {E-44)
| delineators SM (E-61, 63)




SECTION V

REFERENCE PAGE Han 4:

1.

User characteristic
Handicap
Participation in traffic

Travel direction

Peorly sighted
Cyclist

Along the roadway

Consideration during selection of measures:

Depending on the situation, the following deserve attention:

Signing

Letter type, size and contrast

Applicable measures

Chapter and page no.

placement and execution SM (E-48 - 50)




SECTION V

REFERENCE PAGE Han 5:

1.

User characteristic

Handicap

Participation in traffic

Travel direction

Poorly sighted

Pedestrian (also car passenger or public transport
user)

Crossing the roadway

Consideration during selection of measures:

Depending on the situation, the following deserve attention:

Road surface

Vertical elements

Fixed obstacles {parking meters,
stalls etc) and movable objects

{bicycles, dustbins etc.)

Type of surfacing, texture, transverse slope, level
{flatness) and road roughness {unevenness)

Construction of pavement ramps

Unobstructed (free) walking area (horizontal and

vertical)
Crossings Medians, guidance lines and delineators, pedestrian
signals
Signing Letter type, size and contrast
Appiicable measures Chapter and page no.
Road surface general SM (E-55)
specific SM (E-57 - 59)
Vertical elemenis crossings T™ (Ch7, 58 - 87)
material SM (E-58)
‘ Obstacles placement : RU (E-45)
Pratection at crossing equipment CR (E-50 - 51)
composition/design SM (E-44 - 45)




SECTION V

REFERENCE PAGE Han 6:

1.

User characteristic
Handicap

Participation in traffic

Travel direction

Wheelchair users

In wheelchair (also as car passenger or public
transport user)

Along the roadway

Consideration during selection of measures:

Depending on the situation, the following deserve attention:

Road surface

Vertical elements

Fixed obstacles (parking meters,
stalls etc) and movable objects

{bicycles, dusthins etc.)

Type of surfacing, texture, transverse slope, level
(flatness) and road roughness (unevenness)

Incline, access criteria (infout of vehicles etc)

Unobstructed (free) walking area {horizontal and

vertical)
Signing Letter type, size and contrast
Parking See parking standards {Ref. SARB, 1985)
Applicable measures Chapter and page no.
Road surface general SM (E-55)
Vertical elements grades and guard rails RU (E-38 - 40, 43)
Obstacles placements RU (E-47)
during construction SM (E-69)
Street furniture benches and tables RU (E-48 - 49)
| Signing placement and execution SM (E-49 - 50)




SECTION V

REFERENCE PAGE Han 7:

1.

User characteristic
Handicap
Participation in traffic

Trave! direction

Wheelchair users
As driver of vehicle

Along the roadway

Consideration during selection of measures;

Depending on the situation, the following deserve attention:

Parking

Signing

Parking bays with appropriate dimensions and
pavement ramps (level)

Letter type and size

" Applicable measures

Chapter and page no.

]Parking composition/design RU (E-34-36)
marking SM (E-68)

Signing placement and execution SM (E-67- 68)
warning and information SM (E-66)




SECTION V

REFERENCE PAGE Han 8:

1.

User characteristic

Handicap

Participation in traffic

Travel direction

E-30

Wheaelchair user

Wheelchair or invalid vehicle without motor {also as
car passenger or public transport user)

Crossing the roadway

Consideration during selection of measures:

Depending on the situation, the following deserve attention:

Road surface

Vertical elements

Fixed obstacles (parking meters,
stalls etc) and movable objects

{bicycles, dusthins elc.)

Crossings

Signing

Type of surfacing, texture, transverse slope, level
(flatness) and road roughness {unevenness)

Pavement ramps, inclines access criteria {in/out

vehicles)

Unobstructed (free) walking area (horizontal and

vertical)

Medians, guidance lines, delineators and pedeastrian

signals.

Letter type, size and height of signs

Applicable measures

Chapter and page no,

Road surface general SM {E-55)
Vertical elements Crossings TM (Ch7, 85 - 87)
material SM (E-68)
Obstacles placement RU (E-47)
Protection at crossings squiprment CR (E-50-51 )
camposition/design SM (E-83)
H Signing warning and information SM (E-66)




SECTION V

REFERENCE PAGE Han 9:
1. User characteristic
Handicap

Participation in tratfic

Travel direction

E-31

Walking disability

As pedestrian (also as car passenger or public
transport user)

Along the roadway

2. Consideration during selection of measures:

Depending on the situation, the foliowing deserve attention:

Road surface

Vertical elemeants

Fixed obstacles (parking meters,
stalls et} and movable abjects

{bicycles, dustbins etc.)

Resting opportunities

Type of surfacing, texture, transverse slope, level
{flatness) and road roughness (unevenness)

Stairs, access criteria (infout vehicles etc.)

Unobstructed (free) walking area (horizontal and
vertical)

Regular spacing between seating provision and

oppertunity.
Applicable measures Chapter and page no.
Road surface general SM (E-55)
Vertical elements stairs and balustrades AU (E-40 - 43)
crossings TM™ {Ch7, 87)
Obstacles during construction SM (E-69)
Hesting opportunities benches and tables RU (E-68 - 69)




SECTION V

REFERENCE PAGE Han 10:

1.

User characteristic
Handicap

Participation in traffic

Travel direction

E-32

Walking disability

As pedestrian (also as car passenger and public
transport user)

Across the roadway

Consideration during selection of measures:

Depending on the situation, the foltowing deserve attention:

Road surface
Vertical elements
Fixed obstacles (parking meters,

stalls etc) and movable objects
{bicycles, dustbins etc.)

Crossings

Resting opporiunities

Type of surfacing, texture, transverse slope, level
{flatness) and road roughness {unevenness)

Pavement ramps, access criteria (infout vehicles etc.)

Unobstructed (free) walking area (horizontal and
vertical)

Medians, delineators, extended pedestrian green
times.

Seating provision on medians.

I Applicable measures Chapter and page no.
Hoad surfage general SM (E-55)
Vertical elements crossings T™ (Ch 7, 87)
Protection at crossings equipment C (E-51)

|LBesting oppoertunities benches RU (E-48)




SECTION V E-33

4

Traffic provision for separate categories
This chapter contains details of measures specific to the following categories of road users:

. Motor vehicles, primarily passenger cars, although in some cases attention is given to
taxis, HGVs and motor cycles.

. Pubilic transport {buses), (this is covered in Chapters 6 and 7)
- Cyclists
. Pedestrians, also those who are handicapped.

The section on provision for motor vehicles in residential areas is supplementary to existing
guidelines (Department of Community Davelopment, SAICE) and focuses primarily on provision
of parking for handicapped drivers. In most cases, calming measures are not specificaily for one
category of road user and therefore the section on provisions for mixed traffic (Chapter 8) deals
in more detail with these. Facilities for the provision of services for public transport are covered
by existing guidelines (DOT). Unique measures applicable to calming are dealt with in Chapter

6.

The measures described for cyclists essentially refer to separate cycle facilities, which include
cycle paths and storage for bicycles. These are not dealt with detail since very few such facilities

exist in South Africa.

The measures described for pedestrians relate primarily to pavements and separate pedestrian
walkways. Generally the measures described are also applicable to the handicapped.



SECTION V E-34

DESCRIPTION MEASURE PAGE
Parallel parking for handicapped persons RU1
Ly
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d
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CONDITIONS FOR APPLICATION DIMENSIONS
. in paraillel parking situalions (on and off a= 3.5 m to accommodate additional

street) space required to manoeuvre.

L, > 6,0 m or 7.5 m where access is from

. at least one bay situated < 50 m from public the rear of the vehicle.

buildings, destinations that are accessible to b = 1.8-2m

the handicapped and also residences for d= 0,45-0,6m

these people. e = 1,5m

f = 0,9-13m

. the ratio of special o normal parallel parking
bays should be 1:50 {or based on demand).

IMPLEMENTATION

. general parking for disabled persons sign
(SARTSM)

. see SMB for layout

FOSITIVE ASPECTS

- promotes safe and independent participation
{with other traffic) of handicapped persons

REMARKS: Rel. Pages: Han7

Height of parking meter head: maximum
1.1m

ASSISTING MEASURES

See MT73-75

NEGATIVE ASPECTS

- additional land use

- utilisalion often low

- parallel parking is often difficult for
handicapped persons

- the laper into the pavement area
causes discontinuity in the walkway
and is expensive o construct

Literature: SARTSM, CROW, Pedestrian Guidelines, Parking Standards



SECTION V E-35
DESCRIPTION MEASURE PAGE
Right angled parking for handicapped persons RU2
(1) (2)
54 d S54¢
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CONDITIONS FOR APPLICATION DIMENSIONS
. in right angled parking facilities p= 50m
- at least one bay < 50 m from public b= 300-35m(1) _
buildings, residences of facilities for = 3,00 m (free disembarking area) {2)
handicapped persons. dx 15m
. lhe ratio of special to normal bays 1:50 {or e = 0912m
depending on demand). f 2 12m

POSITIVE ASPECTS

- promotes safe and independent participation
in traffic

BREMARKS: Ref. Pages: Han7

Height of parking meter head: maximum 1,1m

NEGATIVE ASPECTS

- inefficient land use
- poor utilisation

Literature: DOT, SARTSM, Parking Standards, Pedestrian Guidelines



SECTION V E-36

DESCRIPTION MEASURE PAGE
Stanted (angled) parking for handicapped persons RU3
v\
54c N\ N 54c
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by

CONDITIONS FOR APPLICATION DIMENSIONS
. at least one special bay < 50 m from public b, = 225-2,5m

buildings, residences of facifilies for b= 30-35m

handicapped persons. ez 1,8m
. the ratio of 1 special bay: 50 normal bays. p,= 4('3301'?)(50 fi45m(45"jor40m

Height of parking meter head: maximum 1,1 m

IMPLEMENTATION ASSISTING MEASURES
. signing (SARTSM)
. pavement/kerb detail see MT73- 75

for layoul refer to SM8
. use redundant space to offset poor ulilisation
. generally possible lo convert 3 exisling bays

to 2 special bays
. in parking garages place bays close lo lifts,

exils or at entrance lo parking garage
POSITIVE ASPECTS NEGATIVE ASPECTS
- promotes safe end independent participation - poor utjlisation

in traffic - inefficient land use
REMARKS: Ref. Pages: Han7

Literature: DOT, SARTSM, Parking Standards, Pedestrian Guidelines



SECTIONV E-37
DESCRIPTION MEASURE PAGE
Separate cycie lane at intersection RU4
A Ce—
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CONDITIONS FOR APPLICATION DIMENSIONS
. cycle paths next o crossing road by = 1,75 m (rpin 1,0m)
. in streets with a reasonable traffic function b,>  25m(min 1,75 m})
. crossing provisions bz b, .

€ > 1,0 m {crossing = 3,0 m)

l, = 0 c

L> 50m

Iy > 50m

B> 35m

R > 40m

IMPLEMENTATION

Marking - see SM21 - 23
At signals - conflict free staging
One way traffic on cycle path

POSITIVE ASPECTS

- eliminates weaving

- allows staged crossing and reduces crossing

length

REMARKS: Hef. Pages: Ped 3,4

Literature:

SARTSM, UTG1,

ASSISTING MEASURES

See MT87
Continuity in paving materfal and colour
. Visual - vertical elements and signing

NEGATIVE ASPECTS

- increase delay at signals

- storage length L2 too short then right
furning and through ecycles use
roadway

Pedestrian Guidelines



SECTION V E-38

DESCRIPTION

Variable and combined slopes

MEASURE PAGE

RUS

SIDE VIEW

CI' T — a

PLAN
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> d
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CONDITIONS FOR APPLICATION DIMENSIONS
. a<tbm b< G,5m
. space restriction for the provision of continual c< 10m
slope d= 1,.2m
e = 1.5m
f= B-9m
IMPLEMENTATION ASSISTING MEASURES
. for the benefit of poorly sighted colour See RUG - 8, RU1O
conlrast at the beginning and end of slope
. railings
. ensure surface does not become slippery
when wet
POSITIVE ASPECTS NEGATIVE ASPECTS

- minimal space requiremenl

- can he combined with stairs and railings

- promoles the shared use of facilities by
handicapped persons

REMARKS: Ref. Pages: Han7

Literature: UTG1, Pedestrian Guidelines, SARTSM



SECTION V E-39

DESCRIPTION MEASURE PAGE
Safety improvemenis on inclines and ramps RUB
(1) without railing (2) with railing

1
I i
; b .
e T
CONDITIONS FOR APPLICATION DIMENSIONS
. (1} height ditference up t0 0,25 m b= 1.5m ‘
. (2) height difference of 0,25 - 1,5 m = 1,8(wilh passing)
c > 0,04-0,1m
IMPLEMENTATION ASSISTING MEASURES
. if gradient is greater than 1:20, introduce See RU7, RU8, RU10
sltairs next to ramp
. level in horizontal plane
. stairs next to ramp improve choice for people
with walking disabiiities
POSITIVE ASPECTS NEGATIVE ASPECTS
- promaoles safe and independent panticipation - (2} expensive with long slopes
in traffic
REMARKS: Ref. Pages: Hané

Literature: SARTSM, UTG1, Pedestrian Guidelines



SECTION V E-40

DESCRIPTION MEASURE PAGE
Railing along a slope RU7

CONDITIONS FOR APPLICATION DIMENSIONS
- slope with height difference in excess of a= 0,85 - 0,9 for people with walking
0,25 m disahilities

0,75 for wheelchair users
0,6 for small peaple and children
1.0 m on open side of stair flights

bs 1,0 m for visually handicapped with
guide stick
cxz 0,45 m at beginning and end of ramp
IMPLEMENTATION ASSISTING MEASURES
. for wheelchair users introduce railing on both See AUB
sides
. for visually handicapped inlroduce a white or
yellow fine (10 cm wide) across the full width
at the beginning and end of the ramp
. See also RU1O
POSITIVE ASPECTS NEGATIVE ASPECTS

- improved comfort for handicapped persons

REMARKS: Rel. Pages: Han 1,3,6,9
Literature: UTG1, SARTSM, Pedestrian Guidelines



SECTION V E-41

DESCRIPTION MEASURE PAGE
Stairs RUB
n }
h
Te

CONDITIONS FOR APPLICATION

. height differences > 0,25 m

IMPLEMENTATION

must be observable for visually handicapped
warning marking on landings

colour contrast between riser and stair

stair lengths in excess of 3,0 m should be
provided with a rest landing

slip-free materials on stairs

. avoid sharp edges

POSITIVE ASPECTS

- improves comfort/ease-of-use of
handicapped persons

REMARKS: Ref. Pages: Hant, 3,8, 9

DIMENSIONS

0,33 - 0,34 m {stair)
0,14 - 0,15 m {riser)
0,45 (landing)

0,6 (yellow rubher mat)
01m

0B85-0,9m

1,0 (ftights)

Foooom

Houltnlv nn

ASSISTING MEASURES

See RUS, BU10

NEGATIVE ASPECTS

Literature: Pedestrian Guidelines, UTG1



SECTION V E-42

DESCRIPTION MEASURE PAGE
Railings along stairs RU9

CONDITIONS FOR APPLICATION DIMENSIONS
+ next to siairs, for safety and walking comfort bz 0.7 m (width of riser)
c> 045 m
d= 0,6 m (yellow rubber mat)
E< 0,1m
h= 0,85-09m
or 1 m on open side of normal
slairway
IMPLEMENTATION ASSISTING MEASURES
. railing to be extended by al least 0,45 m on See AULMO

entry/exit to stairs and continued vertically ta
ground mounting. Ensure that the extension
does not negatively affect other pedestrians

. ensure that the construction is such that
falling off the stairs, or climbing over it, is not
possible
POSITIVE ASPECTS NEGATIVE ASPECTS

- well designed and practical railings are
important to both handicapped and other,
especially elderly, users,

REMARKS: Aef. Pages: Han1,3 6,9
Literature: Pedesirian Guidelines, UTG1



SECTION V

DESCRIPTION

E-43

MEASURE PAGE

Railing detail RU10
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CONDITIONS FOR APPLICATION DIMENSIONS
. along sltairs and ramps a= 4-6¢cm
. {1} for people who use the railing lo pull b> &cm
themselves along c= 4,1 cm
. {2)(3) in walking areas/passages where the d= 4-4,5cm
railing are used to guide psople ;3 = 5cm
= 8 mm

IMPLEMENTATION

oplimurm grip is given by providing a round
form

(1) round tubular profile

{2) wood

{3) stes! strip

railings should not end abruptly

railing in contrasting colour

the handrail shou!ld be of such a size that the
whole hand can enclose it

resistant to side forces

(1)(3) provide padding that contrasts with the
surraundings

POSITIVE ASPECTS

ease/comfort for elderly and handicappead.

REMARKS: Ref. Pages: Hant, 3, 6,9

Literature: Pedestrian guidelines

ASSISTING MEASURES

NEGATIVE ASPECTS




SECTION V E-44

DESCRIPTION

Guidance or reference lines for handicapped persons

MEASURE PAGE

AU

Guidance lines are a series of elements which help visually handicapped persons arientate themsslves. These
include small walls, kerbing, fences or changes in pavement texture and colour.

CONDITIONS FOR APPLICATION

. walking routes for handicapped persons.
as= reference line ({facade, gate, grass edge)
b= guiding line {where there are breaks in the
reference line)

c= flower pots with paving/tiles around them

= show cases with paving/tiles around them
IMPLEMENTATION
. traditional kerbing cannat be relied on for

reference nor can it be raised above
pavement level

. reference lines should be easily detectable
(grass edging, plants, picket fencing)

. exisling reference line should be used for
orientation

. breaks in the existing/natural reference line
should be avoided

. where long breaks ocecur, introduce
contrasting materials o warn vulnerable
pedesltrians

POSITIVE ASPECTS

- promoies safe and independent participation

- also assists other road users

- making use of natural/existing reference lines
is cheaper than constructing supplementary
one

AEMARKS: Ref. Pages: Hant, 3 |
Literature: Pedesirian Guidelines

DIMENSIONS

ASSISTING MEASURES

See SM11, SM14, SM15, A2, RU13

NEGATIVE ASPECTS

- lemporary facililies (hawker stails
etc) have a negaltive influence

- recessed facades cause unnatural
breaks in orientation and cornplicate
the provision of continuity



SECTION V E-45

DESCRIPTION MEASURE PAGE
Placement of obstacles RU12

CONDITIONS FOR APPLICATION DIMENSIONS
. on foolways and in pedesirian areas, b= 08-12m
specifically with respect fo visually g= 1.2m
handicapped
IMPLEMENTATION ASSISTING MEASURES
. keep away from walking areas/route See SM13, SM14, RU13
. mount signs on facades
. place obstacles in a straight line along the
walk route
. where 0,9 < b < 1,2 no spacial provision for
blind persons, other than marking (see
SM14)
. where b < 0,9, special provision for blind
persons
POSITIVE ASPECTS NEGATIVE ASPECTS
- promates safe and independent participation
in tratfic
BEMARKS: Ref. Pages: Han 13, 5

| fterature: Pedestrian Guidelines



SECTION V E-46

DESCRIPTION MEASURE PAGE
Layout dimensions for obstacles RW3

s 1
Q/W# /

CONDITIONS FOR APPLICATION DIMENSIONS

. on foolpaths or in pedestrian areas, with Cc= 06-0,75m
parlicular emphasis on visually handicapped e= 0,1 - 0,15 m {raised edge)
persons f> 22m

d<g 0,6 m (including dense planting; lo
prevent! children from hiding)

Fences, hedges and walls maximum of 0,6 m

high
IMPLEMENTATION ASSISTING MEASURES
- obstacles should be visible and not obstruct See RU12, SMi4, SM12, RU1A
disabled persons
. height should be such that they are readily
detectable
. prune overhanging greenery
. no protruding part on poles etc.
POSITIVE ASPECTS NEGATIVE ASPECTS
- promoles safe and independent participation
in traffic
REMARKS: Ref. Pages: Hant, 3, 5

Literature: Pedestrian Guidelines



SECTION V E-47

DESCRIFTION

Partial closure of cycle/pedestrian paths

MEASURE PAGE

RU14

CONDITIONS FOR APPLICATION

. prevention of unwanted motorised traffic

IMPLEMENTATION

. in a colour that contrasts with the
surroundings

. ensure that wheel chair users are not
excluded

. collapsible so that wider emergency vehicles

need to use the facility

POSITIVE ASPECTS

- promote saie and independent paricipation
in traffic

REMARKS: Ref. Pages: Han1,2, 3,6,8

Literature: Pedestrian Guidelines

DIMENSIONS

as= 1.2m

ASSISTING MEASURES

See RU12, SM13, SM14

NEGATIVE ASPECTS

- passing width of 1,2 m may be abused
by motoreyelists
- dangercus for cyclists



SECTION V E-48

DESCRIPTION MEASURE PAGE
Resting facilities - benches RU1S
L, POSITIONING __ je=s=chy -
d
— 1 a |

(1) 2
PLAN
CONDITIONS FOR APPLICATION DIMENSIONS
. along shopping streets a= 100 m {shopping centres)
. public transport facilities 200 m {other areas)
. on pedestrian walkways tx 1.2m
. in parks etc. d> 12m
e = 1,5m
f= 8-9m
g= 0,3 m {warning markings)
IMPLEMENTATION ASSISTING MEASURES
- for the benefit of poorly sighted: colour See RUS - 8, RU10
contrast at the beginning and end of slope
- railings
- ensure surface does not become slippery
when wet
POSITIVE ASPECTS NEGATIVE ASPECTS
- minimal space requirement
- can be combined with stairs and railings
- promotes the shared use of faciliies by
handicapped persons
REMARKS: Ref. Pages: ~ Han1,63,6,9

Literature: Pedestrian Guidelines



SECTION V E-49

DESCRIPTION MEASURE PAGE

Resting opportunities: Seating with table Ru1a

dusibin
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CONDITIONS FCR APPLICATION DIMENSIONS
- in residential areas, parks, walking trails ax 0, 7m
b» 06m
c> 1,2m
d= t,0m
IMPLEMENTATION ASSISTING MEASURES
. table height such that wheelchair can fil See RU15, SMi4
underneath
. ensure easy access fo toilets, telephanes,
dustbins etc.
. dusthins in contrasting colours (for poorly
sighted)
. table and dustbins accessible on paved
surface
POSITIVE ASPECTS NEGATIVE ASPECTS

- impraves utilisation of recreational facilities
- promoles safe and independent participation
in traffic

REMARKS: Ref. Pages: Han 6, 8
Liieratu_re: Pedeslrian Guidelines



SECTION V E-530

4.1 Measures aimed at regulating orderly movement

This section contains information relating to possible supplementary traffic signalisation and
pedestrian control techniques. The designer should make use of existing guidelines for
pedestrian provision (DOT), signalisation (SARTSM and Van As) and road signing and marking

(SARTSM).
DESCRIPTION MEASURE PAGE
Regular crossings for pedestrians CR1
bl |
______________ N HeT e e e o
P
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2:20
CONDITIONS FOR APPLICATION DIMENSIONS
. concentrated crossings . pedestyian call buttan 1,25 m
- valumes > 1000 pcw/peak hour {2 lane roads) . pedestrian heads, located by laking
> 2000 pcu/peak hour (4 lane roads) account of poor sighted users.
reguiar pedestrian demand
. 85th percentile speed < 50 km/h
. distance to intersection > 40 m
IMPLEMENTATION ASSISTING MEASURES/
POSSIBLE COMBINATIONS
. pedestrian green phase set on walk speed of
1,2 m/s or between 0,5 and 1 mfs for Guidance lines: see SM12 and SM16
handicapped persons
. high concentrations of handicapped persons

replace call buiton with pressure plates
(clearly marked} and guidance lines to them

* warning signs and markings (SARTSM)
- light intensity (SABS)
POSITIVE ASPECTS NEGATIVE ASPECTS

- red light viclations
- approaches 1o crossing relatively
unsafe

- relatively safe

REMARKS: Ref. Pages: Table E.2, Han2, 5,8, Ped 3, 4,7, 8
Literature: SABS 1547: 1992; Pedestrian guidelines: SARTSM



SECTION V E-51

DESCRIPTION

MEASURE PAGE

Audio Aid at Signals (Pedestrian) chz
CONDITIONS FGR APPLICATION DIMENSIONS

. Where visually handicapped persons cross
IMPLEMENTATION
» a device in or at signalised controlled

crossing which transmits an audio signal to
blind or poorly sighted persons in order to tell
them when to cross

. clear distinction between signals when
allowed to and not allowed to cross

. clearly audible withoul being disruptive to
other residents

. prevent using too many such signals close to
one another

. braille instructions on panel of push button

. audio signal available on request

POSITIVE ASPECTS

- clearly understood by visually handicapped
- improves localised crossing
- improves children's crossing behaviour

Rel. Pages: Han 2, 5, 8, 10

Literature:

REMARKS:

ASSISTING MEASURES/
POSSIBLE COMBINATIONS

. Regular crossing: see Pedestrian
Guidelines

. Guidance lines: see SM12 and SM1i6

NEGATIVE ASPECTS

- Disturbing to  other residents
{especially at night) if nat implemented
as recommended

SABS 1547: 1992; Pedestrian Guidelines; SARTSM



SECTION V E-572

4.2 Measures in support of the calming effect

DESCRIPTION

Uneven paving on part of roadfroad section

MEASURE PAGE

SM1

il

ity :
16030360237020085
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CONDITIONS FOR APPLICATION

B< &m

peak hour traffic 400 - 800 vph
85th percentile speeds < 60 km/h
not on main roads

nat on cycle route

IMPLEMENTATION

- vehicles should be able to pass obsiructions
at an acceptable speed
* materiai: roughly finished concrete paving,

tiles, clinkers, natural stone or cobbles on the
necessary foundations

. place on protrusions, if present
. use over whole width of roadway
. ensure recognisability by the use of

contrasting materials, vertical elements,
sufficient Hlumination

POSITIVE ASPECTS

- moderate to good speed-reduction,
depending on material used

- does not affect parking space supply

- can be used on provisioning routes

REMARKS:  Ref. Pages:  SR3, 4

DIMENSIONS

. L,= 3-6m

. L, = 20-30m

* paving raised to 2 - 5 cm

ASSISTING MEASURES/

POSSIBLE COMBINATIONS

- physical assistance/support: see
TM23, TM25, TM31, TM39
. visual assistance/support

NEGATIVE ASPECTS

- inconvenient to cyclists where there
ara no cycie lanes

- increase in noise pollution and
vibrations

- dissimnilar/unequal friction coefficient

Literature; DOT Pedestrian Guidelings; Parking Standards; UTG1; SARTSM
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DESCRIPTION

Paving of sidewalk and roadway on the same level

MEASURE PAGE

SMm2

v-—‘ ““”E_m-

Pl T N I LA
T

a L |
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CONDITIONS FOR APPLICATION DIMENSIONS
. B<B(7)m . as= 4.5 - 5 m with twa-way traffic
. peak hour volumes < 400 - 600 vph = 5 - & with bus andf/or truck
. not on main road traffic
. where parking is not required 3.25 - 35 m with limited
restricted one-way traffic
. p= 1.8 - 2 m (increase with
heavy cycle traffic)
. v = 1.5 - 2 m in resicdential street
= 2 - 4 m in shopping street
IMPLEMENTATION ASSISTING MEASURES/
POSSIBLE COMBINATIONS
. pedestrian area should be clearly
recugnizable (it should be impossible to ] na-parking signs (obligatory in urban
mistake it for a *wooner™} areas)
. provide loading zones in shopping streets
. drainage by 1 or 2 gulters
POSITIVE ASPECTS NEGATIVE ASPECTS
- pariial integration of different road users - parking on pedestrian area
- moderate fo good speed-reduction - cyclists on the sidewalk can be
- can be used on c¢ycle, bus and/or annaying and dangerous
provisioning supply routes - quitters are inconvenient to cyclists and
the fess rmohile
REMARKS: Ref. Pages: SA3.4

Literature: DOT Pedestrian Guidelines; Parking Standards; UTG1: SARTSM
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DESCRIPTION

Corners with raised rumble strips

MEASURE PAGE

SM3

CONDITIONS FOR APPLICATION

. Be6{(7)m

. peak hour volumes < 400 - 800 vph

. not on main road

. on carners with trucks turning right or left

. [nat on a bus route, except where buses do
notturnoff R, >15m]

IMPLEMENTATION

. vehicles should be able to pass obstruction at
an acceptable speed

. malerial to be used: uneven concrete liles,
clinkers, natural stone or cobbles on a
foundation

. should be made clearly recognizable by
choice of material, vertical elements and
provide adequate lighting

POSITIVE ASPECTS

- left-turning traffic is slowed down

- can be used on cycle andfor pravisicning
stpply routes

REMARKS: Ref. Pages: SH1,2,3, 4

DIMENSIONS
- R, = 3-7.5m
. R:= 7.5 - 15 m, depending on

width of roadway and
manoceuvrahility of vehicles
planned for

ASSISTING MEASURES/
POSSIBLE COMBINATIONS

. physical assislance/support: see TM73
. visual assistance/support
NEGATIVE ASPECTS

- very inconvenient for right-lurning
cyclists {except where there is a cycle
road/way)

- inconvenient for pedesltrians crossing
especially the disabled and aged

- dissimifar/unequal friction coefficient

- no speed-reduction for ongoing traffic

- illegal parking

Literatdre DOT Pedestrian Guidelines; Parking Standards: UTG1: SARTSM
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DESCRIPTION

MEASURE PAGE

Paving of sidewalks and pedestrian routes SM4
(1) with raised pavement (2) with gutter
H i L I}
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\ a h = direclion of drainage \ia
CONDITIGNS FOR APPLICATION DIMENSIONS
. sidewalks and pedestrian ways . a= road or sidewalk drain
. b= gutter
. h= 1160 (1:30)

IMPLEMENTATION

paving: levels, closely filting and non-skid
gutters: no sudden differences in levals,
incorporate smoaothly into sidewalk and
roadway, should be replaced by alternative
drainage system if possible

drains and gratings shouid be placed outside
walkway

drain coverings: mesh size .02 x0.02 m or
diameter 0.02m; manhole cover with
recessed grips parallel to direction of
movement, or cover with grating

POSITIVE ASPECTS

REMARKS:

slight slope in direction of movement
prevents discomforl and the resultant
movement to the roadway by persons in
wheelchairs

promotes safe and independent participation
in traffic by the disabled

beneficial o the elderly, pedestrians with
poor mobility and those using crutches

Ref. Pages:
Literature:

Hant,2, 3,5,6,8, 9,10
DQOT Pedestrian Guidelines; Parking Standards; UTG1; SARTSM

ASSISTING MEASURES/
POSSIBLE COMBINATIONS

. drainage
. guidance line: see SM10

NEGATIVE ASPECTS

- possible poor drainage on wide paved
areas, which may result in puddles.
Where this happens, more drains
should be incorporated in the sidewalk
and road
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DESCRIPTION

MEASURE PAGE

Kerb-cut ramp SM5
Lq 4 J N bl. a i
i1 h IR 1T f T
c h e ' I ,
/ d C
/ _ ) d
CONDITIONS FOR APPLICATION DIMENSIONS
. difference in level < 10 cm . h= circa 1:8 {1}
(if > 10 cm: see TM58) = circa 1:8 {2)
. {1) widlh of sidewalk > 2,15 m {inciuding * 3= 60 cm (1)
kerh) = 74 cm (2)
. {2) width of sidewalk > 2.30 m (including . b= 5cm (1)
kerb) = Gom(2)
. transverse gradient of roadway < 1:50 . f= 15 em
. c= 10cm (1)
= 9 cm {2)
. d= Becm (1)
= 3cm (2)
. length = 50 cm
IMPLEMENTATION ASSISTING MEASURES
- use prefabricated pars (side and centre . parking areas: see BUT - 3
paris) . pedesirian crossings: see TM58 - 60
- {1) is easier to use by letting the kerb and . (2) may be used in combination with
sidewalk slope slightly backwards (where the an inlaid rubber mat (e} as warning
sidewalk is narrow) system
. flower-beds on both sides of {2) {lo a

POSITIVE ASPECTS

- not necessary to lower the kerb

REMARKS: Ref. Pages: Han2,5 °

height of 60 em} improve arientation
possibilities for the visually impaired

NEGATIVE ASPECTS

- cannol be used without reservation
{too steep)

- where poorly constructed, wheeichairs
can get stuck or fall over

- rubber carpets (if used) can create
orientation problems for the visually
impaired

- not easily manageable

Literature: DOT Pedestrian Guidelines; Parking Standards; UTG1; SARTSM
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DESCRIPTION MEASURE PAGE
Guidance tile SME
R

e T T e
Loy
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g

(1) ribbed tiles (2) diagonally ribbed tiles

CONDITIONS FOR APPLICATION DIMENSIONS

. in guiding lines to help the visually impaired, . a= 30 cm
on sidewalks and hiking routes where there . c< 0,5 cm {above paving level)
are no nalural guiding signs . d= 4-5 cm

. in guiding lines [eading to pedestrian

crossings use (1)

IMPLEMENTATION ASSISTING MEASURES
. for placing of guidance lines see SM10,
SM11
. lowest level of ribbed tile should be level with
the adjacent paving
. use a lighter colour than the adjacent paving,
for instance a light grey, brown, while or
yellow
POSITIVE ASPECTS NEGATIVE ASPECTS

- clearly distinguished/detined signal and
tactile information for the visually impaired

REMARKS: Ref. Pages: Hanl,2,3,5
Literature; DOT Pedestrian Guidelines; Parking Standards; UTG1; SARTSM
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E-38

DESCRIPTION MEASURE PAGE
Warning tifes sm7
(1) (2)
— e —— 'r‘ -+
3 a
— T +
d T
£ g h
4 a
+ + + s
CONDITIONS FOR APPLICATION DIMENSIONS
+ [around obstacles which are difficult ta detect ) a= 0.30 m
by the visually impaired] . c= Scm
+ {2} on junction/intersection of guiding lines in . d= Jem
pavement . e 1.5¢cm
+ [{2) at pedestrian crossings] . f= 0.05cm
- g= 8cm
- h= 7cm
IMPLEMENTATION ASSISTING MEASURES
. concrete covered by rubber
. for location see SM12
. for guidance lines at pedestrian crossings
see SM11
. for cbslacles see RU12, RU13
. preferably not on rounded corner kerbs as
the joints may give problems
. use a darker colour, e.g. black
POSITIVE ASPECTS NEGATIVE ASPECTS
- rubber tiles have a different sound from that - the corners of the tiles may turn up,
of the adjoining pavement. in this way the causing an uneven surface
visually impaired can use both tactile and - may get slippery
auditive information fo detect danger areas
REMARKS: Ref. Pages: Han1,2,3,5

Literalure: DOT Pedestrian Guidelines; Parking Standards; UTGt; SARTSM
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DESCRIPTION

Parking bays for the physically disabled

MEASURE PAGE

SMB8

(1) —L

\ /]
&
/N

CONDITIONS FOR APPLICATION

. [specially adapted parking space for the
physically disabled]

IMPLEMENTATION

. road traffic sign 54b or 54c {{)"

. signs painted on road surface

. where necessary, use can be made of

pictogram (1) or {2) as atienlian getlers, or
the parking bay can be raised and paved in a
cantrasting colour

. where several bays are posilioned next to
each other , make use of post {d} to preven!
illegal/unauthorised parking

. pictogram (1): blue background with white
markings and black P on white background
. pictogram (2): white (may use yellow,

although this is not recommended)

FOSITIVE ASPECTS

REMARKS: Ref. Pdges:

DIMENSIONS

{for a, b and c see RU1-3)

d = posts, height circa 0.85 min
conlrasting colour

0.6m

0.9m

1-15m

G.5m

TR
Hanw

ASSISTING MEASURES

placing of parking bays for vehicles
transporting persons(s) with a physical
disability:

- parallel parking: see RU1

- right-angle parking: see RU2
- diagonal parking: see RU3
neutralization of different levels and
kerb ramp construclion: see TM58-60
kerb cut/exit ramp: see SM5

MNEGATIVE ASPECTS

wide bays may encourage illegal use
poor utilization may encourage illegal
use

high maintenance

Literature: DOT Pledestrian Guidelines; Parking Standards; UTG1; SARTSM
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DESCRIPTION

Contrasting paving at entrance to 30 km/h-zone

E-60

MEASURE PAGE

SM8

N

CONDITIONS FOR AFPLICATION

Be5(6)m
peak hour volumes < 200 vph on (1)
< 700 vph on {2}
not on bus and/or supply/provisioning roules
only at T-junctions

IMPLEMENTATION

paving preferably in the same or nearly the
same colour and material as the sidewalk.
No exil.

paving should not be uneven, as it will be
crossed by pedestrians

lengthwise canstruction cover

should not be possible to mistake (1) for the
entrance lo private premises

road signs 30 km/h-zone

{2) should be main road

POSITIVE ASPECTS

altention getter
distinct/unmistakable transition to 30 km/h-
zone

REMARKS: Ref. Pages: SAR9
Literatire: DOT Pedestrian Guidelines; Parking Standards; UTG1; SARTSM

DIMENSIONS

ASSISTING MEASURES

NEGATIVE ASPECTS

- paossible increase in speed on {2) with
introduction of local priority area

- may be mistaken for exil

- dissimilar/unequal friction coefficiert



SECTION YV E-61

DESCHIPTION
Guidance lines

A guidance line Is a guiding line formed by artificial
means op or in the road surface. Jt can be easily
recognized by form, texture and placement in contrast
to the surrounding pavement

MEASURE PAGE

SM10

CONDITIONS FOR APPLICATION

. on pedestrian routes, lo help the visuaily
irmpaired where there are no nalural guidance
signs

. at pedestrian crossings: see SM11

IMPLEMENTATION

. keep design simple, outlines logicai and
comprehensible (aveid obstacles, provide
enough space)

o guidance liles (see SMB) in pattern, ribbed in
direction of movement

. change of direction 45°:

. smailer changes in direction are indicated by
slanting tiles

. on bitumen surfaces: use weatherproof strips
of material for skid-free surfaces

. for the partiaily sighted, carry out in

canirasting colour (of little or no use after
dark or in poor weather}

POSITIVE ASPECTS

- promotes safe and independent participation
in traffic situation by the physically disabled

REMARKS: Ref. Pages: Han1,3

DIMENSIONS

depending on chosen pattern,
preferably B1 or B4

ASSISTING MEASURES

guideline; see RU11

obstacles: see RU12, B3
marking of obstacles: see SM13
paving: see SM4

danger signs: see SM12

NEGATIVE ASPECTS

expensive  (initial oullay  and
maintenance)

difficult to implement

may be inconvenient to other road
USers

may cause conilict on aeslhetic
grounds

Lierature: DOT Pedestrian Guidelines; Parking Standards; UTG1; SARTSM
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DESCRIPTION

Guidance line at pedestrian crossing

E-62

MEASURE PAGE

SM1
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CONDITIONS FOR APPLICATION BIMENSIONS

. al pedestrian crossings:
* C, on sidewalks < 1.5 m excl. kerb
. C, on sidewalks > 1.5 m excl. kerb
. D, at ramps
. D, {or C,) atcorners R>6m

IMPLEMENTATION

DyalcomersRgém

. place in such a way that the distance to be

crossed is kept as short as possible
guidance liles as in SM10 (use B1-4) square

to the roadway, ribbed in direction of

movement

for the parially sighted, carry out in

contrasting colour (of little or no use after

dark or in poor weather)

POSITIVE ASPECTS

- promates safe and independent participation
in traffic situation by the physically disabled

REMARKS: Hef. Pages:

Literature:

Han2,5
DOT Pedestrian Guidelines; Parking Standards; UTG1; SARTSM

fe= guidance line
tevell=h-10cm

k = posts: height 1.20 m in contrasling
colour

i > 1.2 {0.9}) m excl, kerb
m= 1:20
n= 1:12 (1:9)

ASSISTING MEASURES

paving: see SM4

danger signs (use black): see SM12
overcoming of difference in levels and
ramp construction: see TM58-60
kerb-cut ramp: see SM5

NEGATIVE ASPECTS

expensive  (initial oullay and
maintenance)

difficult to implement

may be inconvenien! to other road
users

may cause conflict

grounds

on aesthetic
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DESCRIPTION

Warning markings

MEASURE PAGE

Shii2

(1) g 1

i (2) u.gjk .;;;:

\

CONDITIONS FOR APPLICATION

- on sidewalks, footpaths and in pedestrian
only areas, to assist the visually impaired

. {1) - (3) on junction of intersection
of guidance lines
. (4}{5} around difficult to detect
ohstacles
IMPLEMENTATION
. warning tiles: see SM7
* place warning tiles oulside the verical

projection of the obstacle

POSITIVE ASPECTS

- promotes safe and independent participation
in traffic siluation by the physically disabled

REMARKS: Rei. Pages: Hant1,2, 3,5 8

. a= 0.6m

. b= 0.8 guidance tiles; if ¢ < 0.9
m, a sunken short cut paved
in warning tiles

. e 1.8 m; but > 1.8 m if to be
used by wheelchalrs

ASSISTING MEASURES

. placing of guidance lines; see SM10,
SM11

. placing of obstacles: see RU12

. design of obstacles: see RU13

. guiding line: see RU11

NEGATIVE ASPECTS

- {4) more expensive than RU13 (3)

Literature DOT Pedestrian Guidelines; Parking Standards; UTG1; SARTSM
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DESCRIPTION

E-64

MEASURE PAGE

Marking of abstacles by visual means SM13
e
o
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CONDITIONS FOR APPLICATION DIMENSIONS
. on pedestrian routes and foolpaths, to assist . d= 15m
the partially sighted . ex 0.3m
. f> 0.04m

IMPLEMENTATION

permanent obslacles should be marked at

eye-level with contrasting colours {striking

colours are signal yellow, while, diagonal

stripes in black/white, vertical stripes in

red/white or horizontal stripes in signal red

and orange)

shorter guiding posts and no-parking post

painted a contrasting colour

choice of colours:

- white: attention - geiter

- yellow (black): use on obstacles as
stairs, traffic posts, lamps

- orange: banisters

use clear contrasting colours

use weatherproof painls and colours

POSITIVE ASPECTS

REMARKS: Ref. Pages: Table E.2, Han 1, 3

beneficial not only to the partially sighted by
making obstacles more visible, but also to
children and the aged

uniform use of colours increases efficiency
promotes safe and independent participation
in traffic situation ,especially by the visually
impaired

inexpensive to install if standardized

ASSISTING MEASURES

NEGATIVE ASPECTS

- too many contrasting cofours may be
offensive

- expensive in existing situations where
other finishes have to be replaced

Literature: DOT Pedestrian Guidelines; Parking Standards; UTG1; SARTSM
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DESCRIPTION

Marking of obstacles by tactife means

MEASURE PAGE

SM14

CONDITIONS FOR APPLICATION

on pedestrian routes and foolpaths, o assist
the visually impaired

IMPLEMENTATION

where obstacles do not extend down to

ground level, make use of a platform of the

same shape on graund level, otherwise, use

warning/danger signs

bow.-shaped plant containers and bicycle

shelters should be placed an a higher level, if

not, use wamning/danger signs

around trees:

- sloped paving around tree,
preferably in natural stone

- raised kerb around tree

for the parially sighted, mark raised kerb

with contrasting colour {yeHow)

POSITIVE ASPECTS

REMARKS:

beneficial not only to the visually impaired by
making obslacles easy to notice, but also to
children and the aged

promoles safe and independent participation
in {raffic situation by the physically disabled,
especially the visually impaired

Ref. Pages: Table £.2,Han 1

Literature:

DIMENSIONS

. c> 010m

ASSISTING MEASURES

. piacing of obstacles: see RU1{2
. design of obstacles; see RU13
. visual means: see SM13

NEGATIVE ASPECTS

DOT Pedestrian Guidelines; Parking Standards; UTG1; SARTSM
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DESCRIPTION MEASURE PAGE
Signpost for the physically disabled SM15

(1) @

—‘d

c
l«b LBl &
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|
CONDITIONS FOR APPLICATION DIMENSIONS
. {1) on pedestrian crossings used on a regular * {1} traffic sign 50 x 20 or 70 x 25 em
basis by physically disabled persons, near L. {2) additional sign 114 (adopted)
hospitals, rehabilitation centres or housing
for the disabled
. {2) refers to parking bays{s) for the vehicles

of physically disabled persons near public
buildings and destinations accessible o the
physically disabled, such as hospitals and
shopping centres

IMPLEMENTATION ASSISTING MEASURES

white background . marking of obstacles: see SM13

black arrow and symbol

biue background with white frame
: black p on white background
white arrow and symbol

« 4 e s
foagm

POSITIVE ASPECTS NEGATIVE ASPECTS

- promotes safe and independent participation
in traffic situation by the physically disabled

REMARKS: Ref. Pages: Han7,8
Literature: DOT Pedestrian Guidelines; Parking Standards; UTG1; SARTSM
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DESCRIPTION

Signposts for pedestrians, and small sign plales

E-67

MEASURE PAGE

SM16

CONDITIONS FOR APPLICATION

road sign posts and route information for

pedestrians

IMPLEMENTATION

should be clearly visible and legibie from
vehicle and wheelchair, especially for the
partially sighted

area maps clearly legible {(non-reflective
glass covering sufficient ilfumination) and
within easy reach

for the blind, relief maps and wrillen
information provided in braille (combine with
auxiliary element such as handrails}

for the partially sighted, use large print
{possibly in relief) and contrasting colours
{black print on yellow background)

provide night-time iltlumination

guiding posts in contrasting colours

POSITIVE ASPECTS

BREMARKS: Ref. Pages: Table E.2/Han 3, 4,6,7

promotes safe and independent paricipation
in traific situation by lhe physically disabled
better orientation possibilities for all users

DIMENSIONS

. & > 2.2 m (easily passable)

. b = 2.5 m (attachment height area
information and street name plates)

. ¢ < 2 m (attachment height house
numbers}

ASSISTING MEASURES

. should be visible frorm wheelchairs

. maps and Information panels; see
SM17

. marking of obslacles: see SM13

NEGATIVE ASPECTS

Literature DOT Pedestrian Guidelines; Parking Standards; UTG1: SARTSM
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DESCRIPTION

Maps and information panels

E-68

MEASURE PAGE

SM17

INFORMATION c
b 2
L~ l .
FRONT VIEW SIDE VIEW
CONDITIONS FOR APPLICATION DIMENSIONS
. city maps and information signs next to * b= 09 m
roads . €= 1.7m
. information panels on pedestrian routes, in . d= 10:1
. e= C.im

shopping centres and in residential areas

IMPLEMENTATION

should be clearly visible and legible from
vehicte or wheelchair and when standing
combined wilh warning tiles or raised
pavement

position information panels on roads on the
driver's side if possible

mark side of raised pavement with
contrasting colour {yellow)

POSITIVE ASPECTS

driver does not have to feave vehicle if
positioned on the median (important for the
physically disabled)

information accessible to all motorists
promoles safe and independent participation
in traffic situation by the physically disabled

ASSISTING MEASURES

4 = B @ »

eye height and visible area

choice of print and colour: see SM16
marking of cbstacles: see SM13
placing of obstacles: see RU12
safety measures al obstacles: see
SM12

NEGATIVE ASPECTS

REMARKS: Ref. Pages: TableE.2, Han 3, 4,6,7,8 .
Literaiure: DOT Pedestrian Guidelines; Parking Standards; UTG1: SARTSM

needs extra space on the side strip or
median
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DESCRIPTION MEASURE PAGE
Narrowing of sidewaik SMi8

CONDITIONS FOR APPLICATION DIMENSIONS
. on and next to sidewalks where movement of . bz 12m
pedestrians is restricled . a= 1.5 m (enough space for a
wheelchair)
. c= 1m
. ¢'= 0.5m
. d= 0.1m
HMPLEMENTATION ASSISTING MEASURES
. wooden floor should be covered with non- . warning gales
skid, non-slip material. Erect barriers on the . illumination
side ‘
. ftoor and sidewalk on same level
. where the pavement slopes, gales and side
barriers may be sufficient
* enclose [adders with barriers. Ensure open
passage
POSITIVE ASPECTS NEGATIVE ASPECTS

- impraved safety - may be in peopla’s way

REMARKS: Ref. Pages: Han 1,3,6,9
Literalure; DOT Pedestrian Guidelines; Parking Standards; UTG1; SARTSM
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APPENDIX F- CALCULATION OF EAN

DETERMINATION OF THE EQUIVALENT ACCIDENT RATE PER 1 MILLION VEHICLE KILOMETRES
TRAVELLED

The equivalent accident rate takes inta account accident severity when investigating a change to the speed
limit along a road section with a poor accident record is investigated.

1

2a)

Determine the vehicle kilometres travelled on the relevant road section, (A sample of at Ieast
5 million vehicle kilometres travelled is required)

Example

Average daily traffic volume x length of road section x number of days over which accident data
apply.

e.q. 21 600 vehicles x 1,7 km x 356 days
= 13,4 millian vehicle kilometres.

Determine the number of accidents by severity on the road section for the corresponding
period, multiply each severity type with the recommended weighted factor and sum these.

Example

Severity No. of Accidents Weighting* Equivalent
no of
acecidents

Fatal 7 X 12 = 84

Injury 35 X = 105

Damage only i79 X 1 = 179
Total 368

*Weighting recommended in manual K21

Calculate the equivalent accident rate per million vehicle kilometres travelled

Example
Equivalent accidents per = Total equivalent no. of accidents
million vehicle km. Millions of vehicle km travelled
= 368
13,4

= 27.6 equivalent no. of accidents/million vehicle
kilometres



