GENERAL NOTE

The Transport Planning and Design Manual (the TPDM) consists of
eleven volumes and is published primarily as a working document for
Transport Department staff. It also provides information and guidance
to others involved in the planning and design of transport
infrastructures in Hong Kong.

It is intended that the information contained herein will be periodically
revised to take account of the most up-to-date knowledge and
experience. The inevitable time-lag however, means that certain
sections may at a particular time be unavoidably not up-to-date. For
this and other reasons, the standards contained in this manual should
not be followed rigidly but rather treated as a framework within which
professional judgment should be exercised to reach an optimum
solution.

Generally speaking, the standards contained in the TPDM generally
apply to new traffic and transport facilities and should not be
considered as exhaustive. Situation may arise for which
considerations and requirements are not fully covered by the TPDM.
Practitioners are particularly required to exercise professional
judgement when dealing with existing facilities that are subject to site
constraints, and to endeavour to take into account the views from
stakeholders. Practitioners are also advised to make reference to other
publications relevant to their designs such as the latest legislations,
code of practices, guidelines, datasets, etc. before applying the TPDM.
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Introduction

Justification for its Application

One-way street systems are those in which vehicle movement on any carriageway within the system
is limited to one direction. They are generally considered to be one of the simplest tools for relieving
traffic congestion, improving road safety at junctions and improving progressive systems of traffic
signal control without expensive capital outlay and excessive policing. Their most effective usage is
in the congested central area of cities with a grid patterned road network. It is one of the traffic
management techniques to optimise the use of available road space when major road construction is
not possible.

Benefits to be expected from making a street one-way are described in section 2.3.1. Despite the
advantages, possible adverse effects may be brought about by making a street one-way. The
disadvantages are set out in section 2.3.2. Before instituting a one-way street system, all advantages
and disadvantages should be carefully weighed.

One-way Street System Design

The necessary data collection for assessment of one-way street systems is mentioned in section 2.4.1.
However not all information required for full assessment will always be readily available and it will
need to be assessed whether the scheme justifies the time and expense of collecting all such
information or whether using the information that is easily obtained would be satisfactory.

A feasibility study and a cost/benefit analysis can be carried out in accordance with the outlines given
in sections 2.4.1 and 2.4.3. A general description of other planning considerations such as traffic
assignments, liaison and consultation with relevant parties, publicity etc. can be found in Chapter 1 of
this volume.

The necessary signing and marking arrangements are given in section 2.4.4. The use of several one-
way streets to form a clockwise or anticlockwise flowing system is described in section 2.5 to conclude
this Chapter.
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Advantages and Disadvantages of One-way Street Systems

Advantages

The primary reason for making streets one-way is to improve traffic movement. Although one-way
operation is normally also accompanied by a reduction in accidents, safety is not normally the main
reason for its introduction. The improvements brought about by the system are listed below.

Increased Capacity

The conversion from two-way to one-way operation can increase the capacity of a street. The extent
is dependent on the local conditions such as distribution of traffic, turning movements, street widths
etc. since all vehicles in a one-way street are moving in the same direction, there is no "friction"
resulting from vehicles travelling in the opposite direction. Stationary vehicles including those at stops
are generally less troublesome as the whole width of the road is available for one direction of travel.
At a road junction, conflicting points can be reduced by a one-way street system. This is illustrated in
Diagram 2.3.1.1. Should a junction be controlled by traffic light signals, turning a street from two-way
to one-way can simplify the method of control and improve the reserved capacity of the signalized
junction. Significant benefits can be obtained at complex junctions from the introduction of one-way
streets on some or all approaching roads.

Increased Speed and Reduce Traffic Delay

The removal of opposing vehicles allows a more even traffic flow to be obtained and hence higher
operating speeds and more regular journey times. The latter is of particular benefit to public transport
operations.

Increased Safety in Reduction in Number of Accidents

The introduction of a one-way street scheme generally results in a reduction in the number of accidents.
Head-on accidents are eliminated. There will be a fewer pedestrian/vehicle and vehicle/vehicle
conflicts at junctions. Accidents due to poor road lighting should be reduced since there will be no
headlight glare problem. Having said the above it must be noted that there is no data in the Territory
to quantitatively verify improvements in road safety at junctions as described above. Moreover,
increased severity in the number of pedestrian accidents between junctions may result. These are
described in para. 2.3.2.6 below.
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DIAGRAM 2.3.1.1: CONFLICT POINTS AT INTERSECTION
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Improved Utilization of Streets

On carriageways with odd number of lanes, two-way working cannot make the full use of them for
flowing traffic. One-way systems allow carriageways with an odd number of lanes to be utilised more
efficiently than the same carriageway operating as a two-way road.

Improved Signal Progression

On one-way streets controlled by traffic light signals, the signals can easily be linked to provide a
satisfactory vehicle progression speed without the need to consider vehicles in the opposite direction.
Moreover, signal controlled pedestrian crossings can be provided at any convenient point other than
junctions (except run-ins, bus-bays etc.) without interfering with vehicle progression.

Increased Parking and Loading/Unloading Facilities

Very often two-way streets are not wide enough to provide on-street parking or loading/unloading
facilities because of heavy volume of traffic. By converting such streets to one-way operation, there
can be opportunity to provide parking or loading/unloading facilities on at least one side of the street.
Nevertheless, it is generally considered inappropriate to allow on-street parking on major roads as
parking manoeuvres have an adverse effect on traffic flow and road safety.
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Increased Space for Pedestrians

The introduction of a one-way street may result in reduction in total number of traffic lanes and hence
space would be available for footpath widening and enhancement of streetscape. Straight crossings
instead of staggered crossings could be provided for pedestrians so that pedestrians are able to cross
the carriageway at one go.

Disadvantages

Before the introduction of a one-way street system the engineer should be satisfied that the advantages
associated with the scheme as described above outweigh the possible disadvantages as described
below. In order to assist the designers, some suggestions on avoiding or alleviating such drawbacks are
also given.

The District Council Committees should be consulted on major traffic management schemes .
Disadvantages associated with one-way system may be used as basis for objecting to such schemes. It
is necessary for the designer to be well aware of these aspects not only to ensure that on-balance, the
community benefits from the scheme, but also to enable him to promote it rather than defend it.

Increased Travel Distance

With the implementation of a one-way system, motorists often cannot head directly to their destination
or they will have to leave the area through a longer route. The designer should take it into consideration
and ensure the effect should be offset by a reduction in journey time as a result of less congestion and
a higher journey speed. Walking distance for bus passengers will also need to be taken into account if
the buses are routed to the adjacent street.

Loss of Amenity

In most cases, the implementation of a one-way system involves the use of some originally less
trafficked streets. Increased traffic flow on these streets may be expected to raise the traffic noise level,
create difficulties for pedestrians crossing the street, and give rise to other environmental problems.
Improved accessibility by the provision of better public transport facilities, signal controlled pedestrian
crossing places etc. in association with the scheme are improvements to amenity and should be
considered together with overall benefits to be obtained.

Loss of Business

The effect on business of introducing a one-way traffic scheme on a road differs depending on many
factors. On some minor roads, more traffic will be brought onto them as a result of the one-way scheme
thus bringing in more potential customers when previous driving habits are overcome. On the other
hand, when one-way systems are implemented to form major gyratory schemes in which severe
stopping restrictions are imposed and there are limited (though adequate) provisions for pedestrian
crossing facilities, business may be adversely affected due to inconvenience.
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Increase Severity of Accidents

One-way operation may result in an increase in the number of non-head-on collision type of accidents,
and in severity of the type of accidents due to higher travelling speeds. The number of mid-block
pedestrian accidents may also increase especially when there are central refuges on a wide road.
Pedestrians standing in the central refuge may look in the wrong direction for traffic. Therefore it is
recommended that these mid-block refuge islands should be removed when changing a two-way road
into one-way. Where splitter islands are provided at junctions the carriageway should be marked with
road marking 1135 or 1136 appropriate, "Look Right", "Look Left" respectively, to ensure that
pedestrians do look in the correct direction. Reference may be made to T.P.D.M. Volume 3 on Traffic
Signs and Road Markings. Should vehicle speeds along a one-way street become excessive, signals
can be installed at strategic locations assisting pedestrians in crossing the street and at the same time
vehicle progression can be adjusted by varying the off-sets between signals lights.

Confusion to Motorists

The one-way system should be as simple as possible to alleviate possible confusion to motorists. At
the terminal points of a one-way street where two-way working turns into one-way working and vice
versa, motorists need to select lanes. Proper signing with adequate visibility should be provided to
reduce the requirement for sudden lane changing. Adequate publicity may also reduce the number of
"unfamiliar" drivers affecting the efficiency and safety of the scheme.
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Design of One-way Street Systems

Information Required

In order to carry out a feasibility study of a one-way street system scheme, a lot of information has to
be collected. Dependent on the scheme, certain information is considered important and others less
important or even irrelevant. A reasonable judgement has to be made. The data so collected can then
be studied. There are brief outlines contained in Chapter 1 of this volume on the traffic distribution
and assignment. With reference to the signal calculation, the reader may refer to Vol. 4 of the TPDM.

The following information is relevant to feasibility studies of one-way street systems :-

Q) Widths, other geometrical and environmental factors such as gradient, horizontal
alignment etc.

(i) Public transport operation routeings, stops and stands of bus, GMB, PLB and taxi services)
(iii) Traffic control devices (signs, signals)

(iv) Origins — Destinations of traffic

(V) Flow on each link of the system

(vi) Journey distance and journey speeds

(vii) Local major traffic generators

(viii) Loading and parking activities and provisions in the study area

(ix) Major pedestrian routes and desire lines together with pedestrian flows at critical locations.
Major Considerations

In the preliminary planning of one-way street systems, there are certain major items to be taken into
consideration. They are itemised in the following paragraphs.

Complementary Streets

The prerequisite to a one-way scheme is the availability of complementary streets to accommodate the
displaced traffic. Grid iron street layouts are ideal. Nevertheless the complementary street should be
of a width comparable to the main street. Otherwise it may result in an unbalanced, inefficient flow of
traffic. This is because traffic flow on the complementary street will increase. If a gyratory system is
formed, the gyratory should not be excessively large. The two streets should not be too far apart
(approx. guide not more than 180m).
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Terminal Point

The ends of a one-way system are critical areas which need careful design. A lot of lane changing,
crossing and turning movements have to take place here. Proper signing and marking is important for
the satisfactory implementation of a one-way system, and full use should be made of channellising
islands. An ideal situation is shown on Diagram 2.4.2.1 in which each complementary pair converges
to form a Y intersection. Care should be taken with respect to lane balance to ensure that the number
of lanes at the entry point is not greater than that at the exit point. In some cases, a properly designed
transition length may be necessary. If the system ends on cross-streets then the junction at the terminal
points will be required to carry a considerable burden of traffic with many turning movements. As a
result, it is often necessary to extend a one-way system beyond the area concerned so that the extra
turning traffic thrown can be spread out among two or more cross-road junctions.

Detour and Environmental Impact

It has been pointed out in section 2.3.2 above that the imposition of a one-way system is normally
associated with detour, and environmental deterioration. Therefore in formulating such a scheme, care
should be taken to objectively assess the amount of traffic that would be disadvantaged, the amount of
additional traffic injected into the complementary streets etc. so that the costs can be compared with
the benefits.

DIAGRAM 2.4.2.1: TERMINAL POINTS OF ONE-WAY STREET SYSTEM
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Impact of Public Transport
Q) Anything which changes the street traffic plan of a city may affect public transport

routeings. It is important that such changes should not adversely affect transit operations.
Passenger walking distance exceeding 200m should be avoided. When a pair of one-way
streets is installed, some public transport passengers may have to walk an extra block whilst
the walking distance for others may be reduced. Careful planning with the public transport
operators should result in a minimum of extra walking for these passengers. The effect of
a one-way system on tracked vehicles such as trams is much more serious. Expensive track
and electrical distribution changes may be required.

(i) In general bus operators and planners may not like one-way streets because of the increased
mileage that can result; difficulties for non-regular passengers in finding bus stops for
‘return’ journeys and the introduction of additional bends in bus routes, which cause
difficulty to passengers when moving between the bus doors and their seats after boarding,
and vice versa prior to alighting. Moreover, patronage may be affected because passenger
could not board and alight in the same street. Higher journey speed and adherence to
schedule may be benefits for bus operators to accept one-way schemes.

(iii) Sometimes the introduction of a contra-flow bus lane may overcome the problems
mentioned above. However, this has to be justified by adequate bus flow and patronage.
Contra-flow bus lanes with low bus volume would create an unbalanced flow situation in
the two opposite directions and could be hazardous.
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Impact of Pedestrians

(i)

As mentioned above, the provision of better pedestrian facilities would usually be easier
when streets are one-way working. Signal controlled pedestrian crossings can be
provided in the form of a protected crossing as shown in Diagram 2.4.2.2. The same can
be installed at any location between junctions to suit the pedestrian demand without
affecting progression for vehicular flow. Footpaths may also be widened in some cases
for one-way operation of a street.

DIAGRAM 2.4.2.2: PEDESTRIAN FACILITIES AT ONE-WAY STREET JUNCTION
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(iv)
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On the other hand, pedestrians may find it more difficult to obtain public transport
services because stops for the same route in different directions are located on different
streets. As vehicle speeds on a one-way street are higher, better pedestrian channelisation
will be required to guide pedestrians to cross at suitable locations with adequate sight
lines for on-coming vehicles. The provision of central refuge islands is not recommended
in view of the fact the pedestrians may look in the wrong direction for vehicles.

The designer should be alert of the feasibility of vehicles stopping on the wrong side of
the one-way street for passenger boarding/alighting activities. This is potentially
dangerous and would cause disruption to the passing traffic. Adequate attention should be
given to this effect particularly if the street is a popular route for school buses or where a
school is located on the off-side of the one-way street.

To alleviate the above problem, apart from more careful design from the engineering
point of view, publicity is important to ensure that pedestrians are aware of such changes.

Road safety conditions on a road operating one-way or two-way are different. Whilst certain types of
accident may be reduced by turning a street into one-way, other types of accident may be increased.
This also applies to severity. Therefore if accident reduction is to be given as a justification for a one-
way street system, a detailed investigation of the accidents likely to be reduced and an assessment of
other accidents that may occur because of the change will be necessary.

Stopping Restriction

On major one-way streets and gyratory systems, stopping restriction may need to be applied.
Alternatives for servicing fronting development may have to be made.
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Parking Provision
On-street parking spaces should normally only be provided on minor streets of a major system.
Volume 7 should be referred to for specific details on the requirement.

Feasibility Study

From data collected as mentioned in paragraph 2.4.1.2 above the following feasibility studies can be
carried out for cost/benefit consideration :-

(M Traffic volume studies to estimate the flows and turning movements
(i) Speed and delay studies in both peak and off peak periods
(iii) Traffic signal studies (Ref. TPDM Vol. 4)

(iv) Loading/parking studies (Ref. TPDM Vol. 7)

(v) Capacity analysis (Ref. TPDM Vol. 2 & 4)

(vi) Estimation of added travel distance in network

(vii) Public transport routeing and stops

(viii) Movement of emergency vehicles

(ix) Possible effect on business

) Accident (type, frequency, severity)

(xi) Pedestrian movement

(xii) Cost of implementation, operation and maintenance.

As the above are generally applicable to most traffic management measures, detailed descriptions of
the feasibility study techniques are not given here. Reference should be made to other chapters in this
volume and also Volume 8 of the TPDM.

Signing and Marking

In most cases, the major costs of one-way system lie in the provision of traffic signs and markings.
They are important not only to prevent entry in the wrong direction, but also to advise motorists of
banned turns or mandatory movements. Direction or gantry signs may also be required to offer
advance information to motorists of destination and lane selection to avoid possible confusion as
mentioned in paragraph 2.3.2.7 above. Readers are advised to refer to TPDM Vol. 3 for the necessary
signs and markings.

Normally a one-way street is signed at the entry point with a pair of "one-way" traffic signs and at the
exit point with a pair of "No entry" signs. It is essential to sign all points where motorists may have to
make a decision. Advance informatory signs erected at suitable locations with adequate visibility
help to reduce the requirement for sudden lane changing. "Two-way" traffic signs should be placed
where the one-way street ends and "No left/right turn" signs should also be displayed at suitable
locations.
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When converting a street from two-way into one-way, there may be requests from private developers
for the erection of "Turn left" or "Turn right" signs outside their vehicular entrance/exit. Whilst each
case should be considered on its own merit it is suggested that provision of these signs should be
avoided as far as possible. For premises with a combined entrance/exit arrangement, drivers entering
from the one-way street should realise that when leaving the premises they are entering a one-way
street. This should also apply to premises with entrance into and exit onto the same street as shown in
Diagram 2.4.4.1. Separate entrance/exit arrangement as shown in Diagram 2.4.4.2 may warrant the
consideration of providing such signs at the exit. Nevertheless, it may be worth considering
recommending the private developer to provide his own indications of the one-way street within the
development.

Pedestrians

It is mentioned in paragraph 2.3.2.6 that a potential hazard to pedestrians on central refuge islands is
they may look in the wrong direction for traffic. It would be preferable to avoid the provision of
central refuge islands. Should this be inevitable, consideration should be given to providing
carriageway markings to indicate to pedestrians the direction of traffic. TPDM Vol. 3 refers.

Parking/Stopping Restrictions
Depending on the need, parking spaces may be provided or stopping restrictions may be imposed.
These require the use of appropriate signs and markings.

DIAGRAM 2.4.4.1: EXIT TO AND ENTRANCE FROM ONE-WAY STREET

ONE WAY




December 2023 Edition
DIAGRAM 2.4.4.2: EXIT ONLY ONTO ONE-WAY STREET
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Gyratory System and Associated Transport Management Techniques

Advantages of a Gyratory System

Very often two one-way street pairs crossing each other are employed to form a gyratory system in
which vehicles travel in either a clockwise or an anticlockwise direction. This is often used to alleviate
traffic circulation problems in the urban area.

In a gyratory system, the number of conflicting points at a junction is reduced. This can be easily seen
by comparing Diagram 2.3.1.1 and 2.5.1.1.

DIAGRAM 2.5.1.1: CONFLICT POINTS AT A JUNCTION IN A GYRATORY SYSTEM
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Clockwise and Anti-clockwise Gyratory Systems

Given the driving practice in Hong Kong, a clockwise gyratory system is generally preferred to an
anticlockwise gyratory system. This can be illustrated in a simple form taking into consideration a two-
lane network as shown in Diagram 2.5.1.2.
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Having mentioned the advantage of a clockwise gyratory system, it is worth mentioning that the
employment of a clockwise or an anticlockwise gyratory system depends on many factors, such as the
geometry of the street network, existing traffic management schemes in the vicinity etc. Where
gyratories overlap an alternate clockwise and anticlockwise systems must be employed.

In case a gyratory system encloses a major trip generation block, it would be advantageous to impose
an anticlockwise system so that public transport passengers would have easier access to public
transport stops and the requirement for crossing movements would be minimised.

DIAGRAM 2.5.1.2
CLOCKWISE GYRATORY
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Associated Management Techniques

In order to maximise throughput, it may be necessary to ban certain turning movements and to
reprovision them at other locations. Banning of right turning movements is frequently employed.
Mainly, there are three methods of effecting a ban on a particular right turn, viz a P-turn, G-turn, and
a Q-turn. They are illustrated in Diagram 2.5.3.1.

In a clockwise gyratory system, some right turning movements may need to be replaced by G-turns. In
the case of an anticlockwise gyratory system, the number of conflicting points can be reduced by
banning some right turning movements and introducing a Q-turn. An example is illustrated in Diagram
2.5.3.2.
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DIAGRAM 2.5.3.2
Q-TURN FOR ANTICLOCKWISE GYRATORY
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Public Transport Priority

In the case of a large gyratory system, bus routeings may experience a long detour. In these
circumstances, priority for buses in the form of a contra-flow bus lane should be considered. The
benefits to the public transport passengers should however be compared to the costs of sorting out the
increased conflicts at the two ends of the bus lane as well as the increase in accident potential should
the bus flow be much lighter than the general traffic flow in the opposite direction.

Pedestrian Crossing

The provision of signal controlled at-grade pedestrian crossing facilities in a gyratory system may
sometimes present a very tricky problem to the planner. This is especially true when the size of the
gyratory system is small. Therefore the provision of grade-separated pedestrian crossing facilities
should be considered for long term schemes.

Stopping Restriction

Stopping restrictions should normally be imposed on the whole gyratory system. The time period for
such restrictions should carefully be considered as too stringent restriction would result in the
requirement for loading/unloading facilities be provided in the vicinity.
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Introduction

In the past few decades traffic management techniques have been applied fairly extensively in many
urban areas around the globe in an attempt to make better use of the available roadspace.

Initially, these were aimed at maximizing vehicle flows through the road network, but more recently
greater emphasis has been placed on the need to include in such schemes some measure of priority to
buses because of their higher people-moving capacity.

Measures that improve the flow of all traffic, including buses, may give great benefits to bus services,
but are not necessarily classified as bus priority measures. They would include a restriction of on-street
parking and/or stopping, improved road marking, junction modification, retiming traffic signals, and
even the relocation of bus stops.

Bus priority measures are those that help attain higher travel speeds and improved regularity of bus
operations, in order to provide a more attractive service to passengers relative to other forms of road
transport.

It is important to appreciate that bus priority measures should not be used as a “all-purpose solution”,
whenever buses are subject to delays. The cause of delay should first be identified and possible traffic
management and/or bus priority solutions should thereafter be investigated.

This Chapter attempts to provide guidance on the types of bus priority measures that exist and
circumstances in which they could be implemented with overall beneficial results to the community.
It also emphasises the need for evaluating and monitoring the performance of such measures.
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Use of Bus Priority

Warrants

The implementation of bus priority measures may be warranted when, despite other traffic
management measures, one or more of the following conditions exist :-

0] repeated occurrence of bus delay on certain sections of road due to queuing vehicles;
(i) a reasonable number of buses per hour using section of road;

(iii) the advantages for bus passengers are likely to outweigh the disadvantages to other

motorists;
(iv) the desirability to operate buses in two directions in one-way streets;
(V) a need for buses to penetrate areas of passenger demand without undue detour.

A “reasonable” number of buses is difficult to define quantitatively as there are several factors
involved, some site related. It is in every case necessary to compare the overall advantages for bus
passengers and bus operations with the disadvantages for non-priority road users. Experience indicated
that designation of a bus-only lane will be difficult to justify unless there are over 60 buses or 3000
passengers per hour at that particular road section. Also, sufficiency of the remaining traffic lanes for
the non-priority road users and impact on railway are other major considerations.

A bus priority for a few buses can be justified if there are only minor disadvantages for non-priority
road users but a considerable advantage for bus passengers. On the other hand it can be imprudent to
introduce a bus priority measure even with a high volume of buses, if considerable disadvantages for
non-priority traffic are combined with very limited advantages for buses.

To be successful, a bus priority measure should be understood and respected by other road users. This
could be achieved by prior publicity and consultation with those likely to be affected, and only if the
measure is seen to be reasonable and well utilized by priority vehicles.

Objectives

Buses normally carry more people than other vehicles in relation to their use of roadspace. In fact, the
Second Comprehensive Transport Study (CTS-2) estimates that in 1996 buses would have an
efficiency index of 13.4 as compared with 1.2 for taxis, 1.9 for private cars and 5.5 for minibuses. The
efficiency index is based on the ratio of estimated passenger-kilometers to pcu-kilometres.

The efficiency of a road based transport system could therefore be improved by giving buses priority
over other vehicles, provided the method of assigning priority does not penalize other vehicles to any
great extent.

However, the objective for bus priority is not always as specific as “maximising the overall economic
efficiency of a transport system”. Other limited objectives are often set, the most common being the
improvement of bus services.
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Bus priority schemes can provide shorter running times and distance, lower and more predictable
waiting times (due to increased reliability of the service) and reduced walking distances (due to the
siting of bus routes and bus stops more suited to passengers’ needs).

Another objective frequently quoted is the improvement of the image of public transport. This would
be a real benefit only if it leads to more people using buses, particularly if they were previously private
car or taxi users.

Although a bus priority scheme can lead to reduction of the operating costs of services affected, it
should not be classified an objective of providing priority. In fact, the reduction in operating costs is
usually converted into service improvements in the form of higher frequencies. It is treated as a benefit
during the evaluation process.

Similar Efficiency Index is not provided in CTS-3
Effects of Bus Priority Schemes

Whatever the objectives of bus priority may be, such schemes will affect large numbers of people in a
variety of ways. These effects can be classified under three main categories as shown below:-

0] Social and Political
@ redistribution of costs and benefits between different sections of the
community e.g. car owners and non-car owners, higher and lower income
groups;
(b) changes in the flow of different classes of vehicles e.g. cars, taxis, buses

minibuses and goods vehicles;

(©) changes in the numbers and types of pedestrian journeys within specific areas
e.g. bus only streets;

(d) changes in attitudes towards bus priority measures resulting from a particular
scheme or schemes;

(e) changes in the integration/severance of land use.
(i) Environmental

@ changes in air pollution;

(b) changes in noise levels;

(c) changes in the visual scene;

(d) changes in vibration.
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Types of Bus Priority

Bus priority measures are classified into the following types :-

(i)

(i)
(iii)
(iv)
)
(vi)
(vii)

Bus lanes;
@) with-flow;
(b) contra-flow.

Bus-only streets;

Bus gates;

Bus-only turning movements;
Bus priority at junctions;
Busways.

“Give way to bus” scheme.
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With-flow Bus Lane

Definition

According to the Road Traffic (Traffic Control) Regulations, Cap 374 the interpretation of a bus lane
is as follows :-

“'bus lane' means a traffic lane of the type bounded by a road marking of the type shown in Figure No.
504 or 518 in the Schedule 2 and marked at its commencement by a road marking of the type shown
in Figure No. 510 in the Schedule 2.”

A with-flow bus lane is defined as a traffic lane reserved for the use of buses where they continue to
operate in the same direction as the normal traffic flow.

The bus lane is normally adjacent to the nearside kerb.

A bus lane in the offside lane or in a specially designed centre lane is generally not recommended, as
signing is difficult and the provision of bus stops is not practical nor desirable.

However, in certain circumstances where right turning buses are to be accorded priority to pass
gueuing left turning or straight ahead vehicles, the offside lane adjacent to the center lane or the central
median may be designated a bus lane. The same would apply where straight ahead buses are to be
accorded priority to pass queuing left turning vehicles.

Advantages and Disadvantages

With-flow bus lanes allow buses and other permitted users to by-pass other queuing vehicles, acting
essentially as queue-jumping devices. They provide free running conditions for buses along their
length.

Benefits accrue to bus passengers in terms of reduced travel time, reduced waiting time at bus stops
and improved reliability in bus headways. A reduction in walking time may be possible by re-siting
bus stops.

The operator could derive benefits through a reduction in operating costs and a possible increase in
revenue if more passengers are attracted to the service following the priority implementation.

Non-priority vehicles may experience small benefits due to the avoidance of their being trapped behind
a bus at a bus stop.

If the capacity of the downstream junction for non-priority traffic is not reduced, their journey times
may not be affected. However, the increase in queue length which accompanies all with-flow bus lane
schemes may :-

0] block minor road entries upstream, thus adversely affecting cross traffic not wishing to use
the bus lane link;

(i) divert non-priority vehicles wishing to avoid the longer queue formation along the bus lane
link.

The diverted traffic could cause extra delay to themselves and other vehicles using those diversion
routes. The increase in traffic may be environmentally undesirable.

Where a bus lane causes a loss in capacity of the downstream junction, non-priority vehicles would
suffer considerable disbenefit, particularly if the junction is operating at or near capacity.
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The travel time for non-priority vehicles will increase and the effects to cross traffic will be magnified.
If diversionary routes are available, non-priority vehicles wishing to avoid the congestion along the
priority route will divert in larger numbers, inducing disbenefits to themselves and others. If
diversionary routes are not available, the disbenefits could be even greater.

The above and other factors would need careful evaluation. In general, a bus priority scheme has a
greater chance of success if traffic management measures are employed to increase overall traffic
capacity, and this extra capacity is used to benefit buses. Bus priority measures which cause major
disbenefit to non-priority traffic are unlikely to be successful.

Design Considerations

In designing a with-flow bus lane an attempt should be made to strike a balance between giving buses
as much benefit as possible while minimizing any adverse effects on other road users, railway
operators, or other stake holders, e.g. shop owners or residents along the bus-only lane.

Where there is a bottleneck (usually a signal-controlled inter-section) that causes traffic congestion
and delays the movement of buses, the bus lane should function as a queue-jumping device, without
measurably reducing the capacity of the bottleneck.

The effect of introducing a bus lane on a link whose downstream junction is signal controlled depends
mainly on the reduction in junction capacity that may result. If signal timings remain unaltered,
junction capacity is directly related to saturation flow.

Cyclists should, as far as possible, be discouraged from using bus lanes, for their own safety and to
avoid impeding the flow of buses. Alternative routes should be provided for their use. However, where
the provision of an alternative route is not practicable cyclists should be permitted to use a nearside
bus lane as it would be more hazardous for them to travel in the outer lanes. Traffic signs should be
erected at the entrance to the bus lane where cyclists are prohibited.

Setback

Where the bus lane extends to the stop line, one lane of saturation flow is lost to non-priority vehicles,
with a consequent decrease in capacity and increased delay. However, where the bus lane is terminated
short of the stop line and a ‘setback’ is provided, the saturation flow for non-priority traffic may remain
unaltered depending on the length of setback.

If the setback is too short, junction capacity will be reduced and non-priority traffic will suffer a delay.
Too long a setback will result in buses suffering an unnecessary delay.

The length of the setback is therefore important in determining the efficiency of a bus lane. The extent
of usage of the setback, termed ‘packing factor’, is also important.

The optimum setback recommended in the UK Department of Transport Technical Memorandum
H6/76 is twice the effective green time in metres i.e. 2g. More recent studies at the University of
Southampton suggest an optimum setback distance around 2.7g.
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The latter assumes a saturation flow of 1800 pcu/hr/lane, a vehicle spacing of 5.5m and is based on
the following relationship:-
Optimum setback (m) =5.5 Sw g/3600 n
where n = number of lanes at stop line
g = effective green time (secs)
Sw = maximum stop line saturation flow (pcu/hr)

The optimum setback indicated above assumes ideal conditions where maximum entry capacity can
be achieved. In reality, factors such as poor exit alignment, exit constriction and poor signal timing
could result in the setback not being fully utilized. The provision of a shorter setback may then be
justified.

On-site observations should be conducted in determining the optimum setback desirable at each
location where a bus lane is proposed. Irrespective of other considerations an adequate setback should
be provided to facilitate non-priority left turning vehicles at road junctions where such turning
movement is permitted.

Junction capacity may be lost due to the introduction of a bus lane through the failure of motorists not
fully utilizing the nearside lane within the setback. The ratio of the actual queue in the nearside lane
to that which could have formed within the setback is known as the ‘packing factor’.

The packing factor could decrease as the setback length increases. It could be relatively low
particularly where the nearside lane within the setback is restricted to use by left turning vehicles.

Provided the nearside lane within the setback is likely to be fully occupied, a flare at the approach to
a junction would further increase capacity. The provision of a flare is fairly common at the approaches
to a roundabout.

Taper at entry

The start of a bus lane should be designed so as to avoid danger to non-priority vehicles attempting to
merge into the lesser number of lanes in the area of the bus lane. The effect of the merge is more severe
if the volume of traffic, particularly in the nearside lane, is high.

The angle of deflection of the lane at the entrance to the bus lane should normally not be greater than
1:10. However, because of site constraints a sharper deflection may often be necessary. A taper of 1:5
is generally acceptable in these circumstances.

The location of the merge point relative to the upstream junction is significant. If it is located close to
the exit of the junction, the exit construction could reduce the junction capacity.

Also, insufficient room for the merging manoeuvre could discourage non-priority vehicles using the
nearside lane, further restricting the effective capacity for such vehicles.

Bus stops

As indicated in TPDM Volume 9, Chapter 2, the provision of bus stops within a nearside bus lane
should be kept to a minimum in order to reduce potential delays to buses held up behind a stationery
bus. Although a bus could move out of a bus lane and back into the lane for the purpose of overtaking
a stationary bus at a bus stop, the movement is not desirable as it would impede the flow of non-priority
vehicles in the adjacent lane particularly if there is a queue.
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Should a bus stop be required, it should preferably be located at the end of the bus lane. The provision
of a layby would allow buses using the bus lane to overtake a stationery bus at the bus stop.

Bus stops sited immediately downstream of the exit of a bus lane link could cause an exit construction,
and consequent loss in junction capacity when a bus is stationary at the bus stop. Furthermore, the
presence of a stationery bus would induce reluctance among motorists to use the nearside lane within
the setback, causing an additional loss of junction capacity.

A bus stop sited within the setback would reduce junction capacity whenever a bus is stopped, and the
approach is discharging. Motorists may tend to avoid using the nearside lane within the setback even
when the bus stop is vacant. A loss of capacity would result.

Operational periods

The hours of operation of bus lanes can be varied to suit specific conditions at individual locations. In
addition to considering the delay experienced by buses due to traffic congestion, other factors such as
frontage access and servicing requirements, signing and enforcement problems and public reaction
should be considered.

Bus lanes have their greater impact on journey times during peak periods when traffic intensity and bus
occupancy are at their highest levels. However, at some locations the provision of bus lanes outside the
peak periods may be desirable.

Wherever possible the time period should be standardized into the following categories to avoid
confusing road users :-

0] peak hours — morning, evening, or both.
(i) 7am—7 pm.
(iii) 7 am — midnight.

Other time periods to cater for particular situations can be considered. For example, to cater for the
tidal flow of bus passengers, bus-lanes heading city centre should operate only in the morning peak
whereas the opposite direction ones should operate only in the evening peak. Also, the impact of the
bus-only lane on servicing/heavy goods vehicles should carefully be assessed and termination of the
operating hours before 09:30 may be necessary at specific locations.

Lane Width

A minimum width of 3m should be provided for a bus lane. It should be measured from the kerb face
to the centre of the white line demarcating the bus lane. At bends and corners the bus lane should
preferably be widened where practicable to minimize possible intrusion of the swept path into the
adjacent lane. The road should also be checked for excessive camber.

Where cyclists are permitted to use a bus lane, the minimum lane width should be 3.5m.

A test run should preferably be conducted to ensure no obstructions nor hazardous situations exist.
Signs and markings

Regulation 12 of the Road Traffic (Traffic Control) Regulations, Cap 374 enables the introduction of a
bus lane through the installation of traffic signs and road markings as specified therein.



December 2023 Edition

3.5.3.30 Guidance on the use of traffic signs or with-flow bus lanes is given in Sections 2.3.2.44 to 2.3.2.47,
2.3.2.50 and 2.4.2.37 to 2.4.2.39 of Volume 3, Chapter 2. The use of road markings is described in
Section 5.9.2 of Chapter 5 in the same Volume. In addition, the following points are significant as
illustrated in Diagram 3.5.1:-

0] A supplementary distance plate, T.S. 768 or similar, can be added to T.S. 470 to indicate
the distance to the commencement of the bus lane;

(i) A supplementary time plate, T.S. 714 or similar, can be added to T.S. 470, and T.S. 123 or
similar, to indicate the hours of operation of the bus lane;

(iii) T.S. 475 or similar should be erected at side roads to warn motorists of the relative position
of, and the direction of flow of the bus lane along the main road;

(iv) A supplementary time plate, T.S. 714 or similar, may be added to T.S.475 or similar where
necessary;

(V) T.S. 129 should only be erected at the end of the bus lane, and never at intermediate
junctions;

(vi) A supplementary plate “Except for access”, T.S. 711 should not be used.

35.3.31 Direction Signs can be erected where necessary, to inform motorists of a bus lane ahead. These should
be of the map type as shown in Volume 3, Chapter 3.

DIAGRAM 3.5.1: SIGNING OF WITH-FLOW BUS LANE
FOR DETAILS OF ROAD MARKINGS, SEE DIAGRAMS 5.9.21 TO 5.9.2.6 IN VOL.3
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There could be locations other than the approaches to signal controlled intersections where bus priority
measures may be required to prevent buses being unduly delayed due to traffic congestion. The effective
use of a very short length of bus lane to enable buses to gain priority access towards the head of a queue
of vehicles, could be seen at the southern approaches to the Cross Harbour Tunnel. Diagram 3.5.2
illustrates two such arrangements.

Northbound traffic using the Canal Road Flyover to access the tunnel is confined to a single lane slip
road. The queue of vehicles along the slip road often tails back upto the Flyover and even into the
Aberdeen Tunnel. The adjacent slip road that takes traffic to Gloucester Road eastbound is usually free
flowing. A very short length of bus lane that links the two slip roads enables cross harbour tunnel buses
to gain priority over other vehicles in the tunnel queue, by first using the free flowing slip road towards
Gloucester Road and then diverting via the short length of bus lane into the tunnel queue.

In the second arrangement a very short bus lane connects Hung Hing Road to the Cross Harbour Tunnel
entrance. Tunnel buses on Gloucester Road eastbound are thereby diverted via Fleming Road, Harbour
Road and Hung Hing Road to the tunnel entrance avoiding the normal queue that usually extends
beyond Tonnochy Road. Although the diversion is slightly longer than the direct route, it provides buses
faster access to the tunnel.

The above arrangements illustrate the bus gate or queue-jumping concept of bus lanes that enable buses
to gain priority over other vehicles without reducing the capacity of the link nor impeding the flow of
non-priority vehicles. Experience indicated that this type of bus-only lane will be well received by the
public and probably attract less complaint from the non-priority road users.

DIAGRAM 3.5.2: EFFECTIVE USE OF SHORT BUS LANES
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Contra-flow Bus Lane

Definition

A contra-flow bus lane is defined as a traffic lane reserved for buses travelling in the opposite direction
to the normal flow of traffic.

Typically, a contra-flow bus lane is located in a one-way traffic system. The bus lane should always
be the nearside lane as viewed from the bus.

An offside contra-flow bus lane is not recommended as the provision of bus stops can be extremely
hazardous. Where for some reason an offside lane is a necessity, a “Bus only” street should be
considered instead.

Advantages and Disadvantages

While with-flow bus lanes are generally most beneficial in that they allow buses to overtake queues of
non-priority traffic, the main benefit of contra-flow lanes is in the avoidance of lengthy bus diversions
that usually accompany one-way systems.

The introduction of one-way streets separates the outward and return routes of bus services using such
streets. Such dissociation of routes is often inconvenient to bus passengers and can cause an
appreciable loss in patronage.

The provision of contra-flow lanes eliminates the need for such separation. It retains the benefits of
the bus routes which are well adapted to demand, and also the benefits derived from the one-way
system.

When installed in a one-way circulatory system, a contra-flow bus lane can result in considerable
savings in journey distance and time as well as bus passenger walking time.

Non-priority traffic could benefit from there being fewer buses and bus stops along the diversion
routes.

Being predominantly a 24-hour facility, signing and enforcement requirements are usually less
onerous. They are generally less confusing to the motorists and therefore better respected.

The junction layouts at one or both ends of the contra-flow lane are likely to require modification to
minimize conflicts. These modifications could be expensive to install, and may even reduce capacity
for non-priority traffic, so increasing delays.

The introduction of a contra-flow lane in a one-way street system may cause the reappearance of some
of the conflicts that were eliminated when the one-way streets were introduced. More complicated
signal control may be required with a resultant loss in capacity. Good signal progression would also
be more difficult.

Accident hazard to pedestrians may be increased due to their unawareness that buses are running
opposite to the normal one-way flow of traffic.

The servicing of premises fronting the street could be problematic.
The above and other factors would require careful evaluation.

Design Considerations
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When designing a contra-flow bus lane every attempt should be made to fit the lane into an existing
pattern of one-way streets in the safest and most convenient way possible. The same should apply
when designing a contra-flow bus lane as part of a traffic management scheme involving a one-way
street configuration.

A contra-flow bus lane may complicate some of the junctions in a one-way system, the main purpose
of which may have been to simplify traffic movements at the intersections and increase their capacity.

Traffic and pedestrian conflicts which the one-way system eliminated may be reintroduced. Hence the
treatment of junctions at the start and end of the lane will need special care.

Cyclists should not be allowed to use a contra-flow bus lane because motorists at either end of the bus
lane will not expect cyclists in the contra-flow direction. Traffic signs prohibiting cyclists using the
lane should be erected at both ends.

Lane Width

A contra-flow bus lane should be at least 3m wide. Bends and corners may need widening to enable
buses to manoeuvre safely within the designated lane.

The use of a raised kerb or other physical separation of the lanes is not generally recommended unless
the lane width such that a bus could overtake an immaobilised vehicle within the lane. If a hazardous
situation could arise when buses move out of the lane to overtake stationary buses, the bus lane should
be widened to 5.5m. More appropriately, a bus lay-by should be provided at bus stops to enable buses
to overtake stationary vehicles without a need to cross the white line. Where site constraints make both
measures impracticable, a double white line may be used and the road markings amended as shown in
TPDM Volume 3, Chapter 5, Section 5.9.3.

Bus Stops

As a contra-flow bus lane is introduced primarily for the benefit of bus passengers, due consideration
must be given to locating bus stops at points of popular demand.

Where the number of buses using the lane is large and/or the boarding/alighting activity is high,
suitable bus laybys should be provided to prevent a stopped bus obstructing the movement of buses
that follow.

Pedestrian safety

The presence of a contra-flow bus lane in an otherwise one-way street may not be fully appreciated by
pedestrians, and accidents are likely to occur if they walk into the roadway without first ensuring that
the bus lane is clear.

Such occurrence is particularly likely when the contra-flow lane is installed sometime after the creation
of the one-way system. Hence, it is preferable that both be introduced simultaneously.

Traffic islands should be provided for pedestrians to take refuge having crossed the bus lane and prior
to crossing regular traffic moving in the opposite direction. The island should be constructed at the
outer edge of the bus lane.
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Where pedestrian flow is heavy, a signal controlled crossing is preferable to a zebra. The former gives
a positive indication to pedestrians and motorists. Guardrailings should be provided primarily on the
bus lane side to channel pedestrians to the crossing, although there may be problems with this owing
to the gaps required to accommodate the bus stops.

Operational periods

As contra-flow bus lanes are provided primarily to avoid lengthy diversion of bus passengers that
usually accompanies one-way systems, a 24-hour operation is recommended unless there are strong
arguments to the contrary.

Shorter operational periods may require modification to the junction arrangements particularly at the
points of entry and exit. This could be hazardous, as it could confuse motorists and pedestrians alike.

Contra-flow bus lanes can create difficulties for frontage properties where no servicing facilities are
available off-street or in adjacent streets. In these circumstances, access to the properties by permit
must be investigated at the preliminary design stage.

Signs and markings

Traffic signs and road markings for contra-flow bus lanes are described in Sections 2.3.2.48 t0 2.3.2.50
of Chapter 2 and Section 5.9.3 of Chapter 5, all of Volume 3. In addition, the following points are
significant as illustrated in Diagram 3.5.3:

Q) T.S. 126 or similar should be erected at the location at which buses exit the bus lane, and
facing the approaching traffic in the one way street. It conveys to motorists that there exists
a contra-flow bus lane from that point onwards;

(i) T.S. 472 or similar should be erected at the side roads together with signs indicating the
prohibited movements for general traffic approaching the main road i.e. T.S. 131or similar;

(iii) T.S. 481and T.S. 482 should be erected facing pedestrians crossing the bus only lane to
warn them that buses will be approaching from the direction indicated. Where it is difficult
to conveniently locate these signs, RM 1136 and RM 1135 respectively should be used;

(iv) A supplementary plate “Except for Access”, T.S. 711 should not be used unless in
exceptional circumstances.

Advance warning for a contra-flow bus lane will not normally be necessary.
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DIAGRAM 3.5.3: SIGNING OF CONTRA-FLOW BUS LANE
(FOR DETAILS OF ROAD MARKINGS, SEE DIAG.5.9.3.1 IN VOL.3)
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Bus-only Streets

Definition

A bus-only street is one which is restricted to the use of pedestrians, public transport and emergency
vehicles. The use of the street by bicycles and vehicles requiring access to frontage property may be
considered dependent on the circumstances applicable at each location.

A bus only street may, or may not, have a properly defined carriageway.
Objectives

The provision of a bus-only street is a compromise between giving buses unobstructed passage to carry
passengers close to their desired destinations and improving pedestrian safety whilst allowing greater
freedom of movement.

It attempts to achieve the best of the following objectives, some of which may be in conflict :-

Q) to help people to reach the more popular destinations in the metropolitan area by bus
without walking more than upto 300 metres;

(i) to improve bus reliability and reduce delays to passengers;

(iii) to improve interchange facilities between different bus services by providing a more
attractive environment in which the activity could take place;

(iv) to improve mobility and safety of pedestrians in shopping and other areas attractive to
them;
(V) to improve the environment of shopping streets and other streets extensively used by

pedestrians by removing unnecessary traffic.

It is not the objective of a bus-only street to attempt to achieve the time saving benefits of a segregated
busway.

Design Considerations

Suitable alternative traffic routes should be provided for vehicles prohibited from using a bus-only
street. The capacity of the road network in the area and future traffic demand should be considered.

The requirements of access and servicing of properties fronting the street, must be assessed and
suitable arrangements should be provided.

On-street parking should be removed from the bus-only street and other streets to which traffic would
be diverted.

Unless considerable street area is available, bus interchange or terminal facilities should be avoided.
The presence of many waiting buses could be environmentally intrusive and hazardous to pedestrians
where the numbers are large.

Where bus headways are short and buses have priority over pedestrians, the carriageway should be
delineated by the use of kerbed footways and only so wide as to enable the free movement of buses.

Footways should be widened where practical to improve conditions for pedestrians. Guardrailings
should be erected where necessary to channelise pedestrians to delineated pedestrian crossings.
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A 24-hour operational period is recommended unless there are strong arguments to the contrary.

T.S. 117 together with T.S. 708 should be erected to prohibit entry of all motor vehicles except
franchised buses. If cyclists are also prohibited, T.S. 116 should be used instead of T.S. 117.

Access to frontage property may be controlled by the issue of a permit. T.S. 712 “Except with permit”
should then be erected with T.S. 117 or similar.

A supplementary plate “Except for Access”, T.S. 711 should not be used unless in exceptional
circumstances.
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Bus Priority at Junctions

Bus priority at junctions are of two types. One exempts buses from turning movements that are
prohibited to other vehicles. The other provides priority to buses at traffic signals.

The object of the former is to minimize bus route distance by eliminating detours that would otherwise
be effected through banned turns. It may also enable passengers to board and alight at points nearer to
their origins and destinations. Although the aggregate benefits from banned turns is likely to be small,
at junctions that do not involve major modifications the benefits to buses can be substantial in
comparison to the low implementation costs.

If the number of buses making a right turn exceeds 100 per hour at a signal controlled junction where
right turning buses are exempt from a right turn prohibition, consideration should be given to creating
an offside bus lane. The bus lane should be taken upto the stop line and standard signs and road
markings should be used as shown in Diagram 5.9.2.6 in VVolume 3.

However, where the number of right turning buses is less than that indicated above, the junction should
be marked as shown in Diagram 5.6.3.9 in Volume 3. In accordance with Regulation 60(h) of the Road
Traffic (Traffic Control) Regulations authorisation in writing should be given to the Franchised Bus
Company or Companies, as appropriate, that road marking 1017 or 1018 as the case may be does not
apply to franchised buses, at the location or locations where they are exempt from a right turn
prohibition.

Where it is proposed to allow buses to perform a manoeuvre (e.g. a right turn), which is prohibited to
other traffic, it is important to consider the original reason for the prohibition and to assess whether,
by allowing buses to perform the manoeuvre, the original problem will reoccur.

Selective detection (S.D.)

Bus priority at traffic signals can be provided by having the signal timings modified to benefit
selectively detected buses as they approach the signals. It is not a measure aimed at reducing the effects
of traffic congestion on buses, but a means of reducing the time spent by buses at traffic signals waiting
for a favourable aspect to proceed.

The main benefit of selective detection is the reduction in delay to bus passengers. Secondary benefits
arise from reductions in the variability of bus delay, and hence improved reliability.

The main disbenefit is the increase in delay to non-priority traffic.

Traffic signal controllers modified to incorporate selective detection can include upto four different
specialities. Two of these, ‘priority extension’ and ‘priority change’ give priority to buses. Two others,
‘inhabit period’ and ‘compensation period’ reduce the disbenefits to traffic on non-priority stages.
They are defined as :

Priority Extension: When a bus is detected on an approach and the signals are about to change to its
disadvantage, an extension of the green time allows the bus to pass through the junction without delay.

Priority Change: The curtailment of a red aspect on the approach of a bus so that a favourable green
signal occurs.
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Inhibit Period: An inhibit period follows a priority change. During this period no priority changes are
permitted and all stages may, subject to demand, run to their normal maximum.

Compensation Period: An inhibit period may be modified so that extra time is granted to any stage
which has an outstanding demand that was omitted during the previous signal cycle. Subject to normal
vehicle saturation, such as stage may run for a pre-set period, called the compensation period.

Selective detection can be useful in mixed traffic lanes where the introduction of a bus lane is not
practicable or where practicable, a set back is provided for all traffic.

Maximum benefit can be given to buses when they are on the approach which has the shortest green
time.

There are several possible techniques of achieving the selective detection of buses. These include the
following :-

0] Optical methods that depend on the accurate positioning of a bus with respect to the
roadside equipment. Could present practical difficulty in selecting suitable sites,
particularly in the Metropolitan Area within the Territory.

(i) Ultra-sonic devices that use overhead detectors to respond to vehicles of the correct height
such as double decker buses. Many devices respond only to a vehicle of the correct height
positioned at a particular location relative to the device thus imposing constraints in the
choice of sites. Also, detectors would respond to other vehicles of similar height. Provided
the numbers are small unnecessary delay to non-priority vehicles will be introduced.

(iii) Infra-red and microwave techniques that could have the transmitting units fitted to the
buses or on a roadside or overhead installation. High positioning of detectors required to
avoid masking the direct line of transmission and the use of repeaters may be required.
This could pose problems of installation and maintenance as well as increase project costs.

(iv) Inductive loop vehicle detection has several possible variations. They include the use of a
conventional loop approximating the size of a bus, the use of pairs of loops which only
long vehicles can span, loop detector signature processing based on matching a signal
profile corresponding to that of a bus, the use of inductive loops coupled with a vehicle
identification unit as tried out in the ERP trials.

(v) A bus lane with a normal inductive loop detector that would convey a message to the traffic
signal controller of the approach of a bus. This combines the advantages of a bus lane and
selective detection of buses without any inherent site constraints of equipment installation.

Those techniques listed in (iv) and (v) above are well proven and suitable for application in the
Territory.

Experience elsewhere is that inductive loop vehicle detection systems and transponder based systems
show greatest promise. The number of junctions where priority is required, the mix of priority vehicle
types, site characteristics and other needs for vehicle identification are some of the factors that need
consideration in selecting a suitable system.
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It is beneficial to detect buses sufficiently distant from the stop line to give the signals time to adjust
appropriately. However, it should not be so far upstream that it would introduce uncertainty in the bus
journey time between the detector and the stop line. A maximum distance from the stop line of 150m
is recommended by the Department of Transport, UK. At that distance the us