
 
Proceedings of the 28th Southern African Transport Conference (SATC 2009) 6 – 9 July 2009 
ISBN Number: 978-1-920017-39-2 Pretoria, South Africa 
Produced by: Document Transformation Technologies cc  Conference organised by: Conference Planners 
 

MEETING THE CHALLENGE OF TRAFFIC MANAGEMENT AND 
SIGNALIZATION FOR THE BUS RAPID TRANSIT FOR JOHANNESBURG 
 
A G Brislin 
 
Goba (Pty) Ltd, Block B Belvedere Place, 5 Eglin Road, Sunninghill,  2157 
 
ABSTRACT 
This paper highlights several innovative signalization and traffic management solutions unique to 
the challenges posed by the Bus Rapid Transit (BRT) project for Johannesburg.  Many of the 
signaling solutions will be new to the current road user and will require “getting used to”, but are 
deemed essential for the smooth operation of the BRT and for the safety of all other road users.  
The solutions are not necessarily “high tech”, but they certainly expand the conventional 
boundaries of traffic signal phasing within the ambit of the SARTSM. 
 
The solutions include fully protected right turn phases across the BRT, mixed traffic deviation 
routing techniques as a result of right turns not being allowed across the BRT, complex intersection 
signal phasing for multi-directional BRT routing, signalized inter-median pedestrian crossings, 
innovative traffic management schemes necessitated by severe road space constraints and a BRT 
station configuration unique to South Africa. 
 
Micro-simulation modelling was used to demonstrate the workability of several of the more 
complex solutions. 
 
It is concluded that all of the solutions explored and proposed for this paper meet the challenges 
created by the design of the BRT for Johannesburg.  It is further recommended that all these 
proposals be implemented as part of the BRT rollout. 
 
INTRODUCTION  
This paper describes some of the traffic management and signalisation techniques which had to be 
used to meet the unique challenges posed by the implementation of the trunk route Bus Rapid 
Transit System for Johannesburg. The challenges which need to be met are summarised below: 
 

• the implications of right turns across the BRT 
• traffic routing because no right turn can be accommodated 
• complex signal phasing for multiple BRT routing at an intersection 
• inter-median pedestrian crossing 
• severely constrained space available for BRT station 
• the implications on the SA motorist, public transport user and pedestrian 

 
The paper then concludes what needs to happen if these solutions are implemented.  
 
IMPLICATIONS OF RIGHT TURNS ACROSS BRT 
Since the BRT is designed to travel in the median in an exclusive line, right turning traffic will be 
occupying the lane adjacent to the BRT on its left.  This means it is totally unsafe for right turning 
traffic to cross into the intersection (permitted right turn) as they may get hit from behind.  Should a 
right turn be required, it can only safely take place under a protected right turn signal phase 
condition. 
 
Under certain traffic conditions, such as a high BRT volume, it may not be feasible to introduce this 
protected right turn signal phase as it would take away too much green time from the BRT through 
movement.  A significant green time is required for the BRT at intersection to allow for the dwell 
time at stations before or after the intersection.  In general, for optimum BRT operations, a green to 
cycle time ratio of at least 0.5 should be strived for. 



ALTERNATIVE MIXED TRAFFIC ROUTING TO AVOID RIGHT TURNS 
 
Left Turn and Roundabout Option  
As many right turns across the BRT need to be removed, ways need to be found to 
accommodate this traffic movement. 
 
One option is for right turn traffic to actually turn left at the intersection, proceed to the very 
next intersection, which is a roundabout, and perform a U-turn around the roundabout and 
then continue straight to reach the same destination they would have done if they turned 
right at the intersection in the first place.  This traffic routing is obviously only possible if the 
magnitude right turning traffic or through side road traffic volume is not too high and is 
largely comprised of light vehicles. 
 
The roundabouts may in many cases be mini-circles which would preclude large heavy 
vehicles from performing the U-turn around the circle. 
     

 
Figure 1. Double roundabout option for no right turns 
 
Early Signage for Parallel route deviation 
Another option is for the right turning traffic to turn left, proceed to the intersection of a parallel 
route and use the following junction of this route to cross the BRT route by performing right turns at 
all other intersections other than on the BRT route.  This does mean that the right turn traffic is 
diverted to the parallel routes and these routes may traverse residential areas which is 
undesirable. 
 
It may also be necessary to encourage motorists to use alternative routes at certain points, rather 
than the BRT route, because right turns are prohibited.  A strategy of early warning signage needs 
to be designed to accomplish this. 
 
COMPLEX SIGNAL PHASING WITH MULTIPLE BRT MOVEMENTS  
It was found that at some intersection locations BRT routings split, necessitating multiple BRT 
movement paths which naturally complicate intersection signal phasing. 
 



Two examples of this are highlighted in the Figure 2 below.  The complex signal phasing proposed 
attempts to cater for all traffic flows, and therefore some BRT movements do not have a high G/C 
ratio, with subsequent queuing, which needs to be managed. 
 
The signal phasing shown in Figure 3 and 4 introduce right turn mixed traffic movements 
concurrent with BRT left and right turns. These then also need more green time of the cycle time.  
The resultant signal phasing’s appear extraordinary compared to the norm, but certainly are 
appropriate for the extraordinary combination of BRT and mixed traffic flow conditions. 

                                 
Figure 2. Complex intersection lane configurations with multiple BRT movements 
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Figure 3. Proposed Signal Phasing for Figure 2A 
 

 
Figure 4. Proposed Signal Phasing for Figure 2B 
 
Severe space constraints, high passenger boarding/alighting volumes and multidirectional BRT 
movements posed another unique challenge requiring an extraordinary solution. 
 

• Space constraints meant that the station node was limited to a city block. 
• Passenger volumes demanded the need for three BRT stations. 
• One station was a turn-around point for a component BRT route. 
• The city block had a fixed access to a public transport terminal. 
• The public transport terminal could house one of the BRT stations, but then the BRT buses 

had to access it from the main route median. 
• The two BRT station configurations must be accessible from a midblock point. 
• Controlled pedestrian median crossing is essential for the BRT operability. 

 



 
 
Figure 5. Double station-pedestrian midblock median crossing p

 
Figure 6. Proposed Signal Phasing for the acces point 
 
The proposed signal phasing shown in Figure 6 was the only workable solution, given the above 
constraints and design parameters.  Micro-simulation was also used to test this solution and gauge 
pedestrian / vehicle interaction, queuing and signal co-ordination with the BRT bus station 
operations. 
 
UNIQUE SA BRT STATION CONFIGURATION  
Many of the trunk BRT routes have severe land / road reserve constraints resulting in only 
staggered BRT stations being an option.  In all other parts of the world such a staggered station 
would be fed by two signalised pedestrian crossings at either end of the offset station 
configuration.  Unfortunately the same space constraints mean that the station configuration has to 
be set back from the existing intersection in order to accommodate an exclusive right turn, resulting 
in three closely spaced traffic signals which is not optimal for traffic progression, co-ordination etc. 
 
A station configuration is therefore proposed that combines the pedestrian access signal mid block, 
thereby eliminating the need for three closely spaced intersections. The result is two reasonably 
spaced ones.  The resultant configuration, although slightly further for pedestrians to walk to, 
promote overall traffic flow and enables vehicular traffic accessibility at the key intersection. 
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Figure 7. Proposed SA BRT Station configuration 
 
CONCLUDING REMARKS 
The BRT system poses plenty of engineering challenges for its implementation, some of the more 
complex of which have been addressed in this paper. Many of these complex state of the art 
solutions have far reaching driver and pedestrian behaviour implications. 
 
The BRT must be widely marketed with education campaigns sharing details to describe the 
unique properties of the system, how to use it safely and properly and what to expect from the 
system as road user. 
The BRT system has a lot of features which motorists are going to have to get used to, such as: 
 

• you cannot turn right necessarily where you used to do so 
• a motorist needs to plan his route carefully as accessibility may be compromised 
• any right turn along a BRT route will have a protected right turn phase  
• mixed traffic could turn in a lane adjacent to BRT turning traffic at some intersections. 
• pedestrian and motorist adherence to signal indication is paramount for safety. 
• disabled-friendly BRT stations mean that audible signal phasing are necessary. 
• signal design is aimed at optimising the BRT at the expense of the private motor vehicle. 
• lane adherence is critical to smooth/safe traffic operations. 
• for single mixed traffic lanes – no margin for error(service breakdowns/incidents must be 

cleared quickly) 
• new exclusive BRT signal heads / traffic lane signals necessary. 
• enforcement of traffic regulations and BRT lane use is essential 
• the BRT operation relies heavily on traffic signals being permanently operable(no power 

outages or breakdown) 
 
REFERENCES 
Turner-Fairbank Highway Research Centre, 2004. Traffic Analysis Toolbox Volume III: Guidelines 
for Applying Traffic Micro-simulation Modeling Software 
 
TRANSYT 13.  Users Manual Version 13.1  
 
SARTSM: Volume 3 Traffic Signal Design, April 2001. 3rd Edition 


	SEARCH
	PLENARY ADDRESSES
	Plenary Address
	Transportation Infrastructure, Funding and New Directions
	Sustainable Transport: The Contribution of the Road Sector

	SESSION 1A: SUSTAINABLE TRANSPORT AND TRANSPORT PLANNING 1 - Monday 6 July
	Cleaner Fuels for the Future: An Oil Industry Perspective
	Sustainable Development and Urban Transportation
	Analysing Passenger Transport Energy Consumption from Travel Survey Data: A Case Study of Nelson Mandela Metropolitan Area
	UPTRANS: An Incremental Transport Model with Feedback for Quick-Response Strategy Evaluation
	The First Agent Steps in Agent-based Transport Planning
	Application of Non-Linear Regression to Car Ownership in Johannesburg
	Transport and Development in the Eastern Cape: A Children’s Perspective
	Needed: A Paradigm Shift in the Provision of Road Infrastructure in Gauteng

	SESSION 2A: SUSTAINABLE TRANSPORT AND TRANSPORT PLANNING 2- Tuesday 7 July
	Travel Demand Management in the City of Cape Town
	How can we move Commuters from Private to Public Transport? A Case Study of Car and Bus Modal Choices in Johannesburg
	Comparative Experimental Application of Alternative Travel Diaries in Cape Town and Dar es Salaam
	The use of Global Positioning Devices in Travel Surveys: A Developing Country Application
	eThekwini Municipal Wide Household Travel Interview Survey: Survey Methodology
	eThekwini Municipal Wide Household Travel Interview Survey: Travel Behaviour Findings
	Functional Transport Regions in South Africa: An Examination of National Commuter Data
	Applying Sustainable Transportation in Texas
	Assessment of the Ehlanzeni District Health Transport and Logistics Function: Enhancing Rural Healthcare Delivery Systems

	SESSION 1B: INFRASTRUCTURE 1 - Monday 6 July
	Evaluation of Issues around Road Materials for Sustainable Transport
	Investigating the Potential Climate Change Impacts on Maritime Operations around the Southern African Coast
	Evaluation of the Effects of Enzyme-based Liquid Chemical Stabilizers on Subgrade Soils
	Upgrading of Rural Roads in Namibia: Labour-Based Upgrading of District Roads in the Oshana and Oshikoto Regions in Namibia with Partnership Agreements between Plant Contractors, SMME Contractors and the use of Local Labour
	The Assessment of the Structural Characteristics of Ultra Thin-Layer Lightly Continuously Reinforced Concrete through Accelerated Pavement Testing in South Africa
	Ultra Thin Reinforced Concrete Pavements: Experiences Encountered during the Construction of Two Roads
	Constructability Aspects of Ultra Thin Continuously Reinforced Concrete Pavement

	SESSION 2B: INFRASTRUCTURE 2- Tuesday 7 July
	Evaluation of Test Methods for Estimating Resilient Modulus of Pavement Geomaterials
	Fracture Mechanics in Pavement Design
	Load Equivalency Factors (LEFs) for Abnormal Vehicles (AVs) and Mobile Cranes in South Africa based on the Mechanistic-Empirical (M-E) Design Methodology
	Implementation of Interactive Web-Based Training Tools in Pavement Engineering
	Maritime Highways to a Port – Modelling of Maximum Capacity
	General Characteristics of South African Ports and the Safe Mooring of Ships
	Monitoring and Maintenance of Breakwaters which Protect Port Entrances
	Video Systems for Improving Port and Shipping Safety

	SESSION 1C: CAPACITY BUILDING - Monday 6 July
	Building Institutions for Entrenching Capacity Building in the Transport Sector: Introducing the Institute for Transport and Sustainable Development (ITSD)
	Development of a Public Transport Research Compendium Portal
	Harnessing Public and Private Sector Resources: The Role of the DBSA in Capacity Building in the Southern African Region
	Mainstreaming Rural Travel and Transport in University Curricula: A Case Example
	The Contribution of Transport Governance to Socio-Economic Development in South Africa
	Factors Associated with Insolvencies amongst Civil Engineering Construction Firms in Kwazulu-Natal, South Africa
	Exploring the Potential Market for Informal Small, Medium and Micro Enterprise (SMME) Transport Operators in Rural Areas: A Case Study of the KwaMhlanga Community

	SESSION 2C: TRAFFIC MANAGEMENT, SAFETY & SECURITY - Tuesday 7 July
	Road Traffic Safety Management Plan for 2009–2015: Priorities Identified through National Consultations with Stakeholders
	An Evaluation of Incident Management Systems: The Case of the Bakwena Platinum Corridor, North West Province
	Roadside Alligators, Retread Tyres and Tyre Debris Surveys – Insights for the Southern African Transportation Community
	The CSIR Nyenda Programme: Traffic Management R&D Capacity Building – Balancing the Opportunities and Constraints
	A Causal-based Multi-Sectoral Approach to the Prevention of Road Traffic Accidents and Prioritization of Response Measures in South Africa
	Speed Management: Making use of Informal Methods of Social Control to Curb Speeding Behaviour on SA Roads
	Road Traffic Report 2008-2009
	Sustainable Non-Motorised Transport Comparing South Africa and the Netherlands
	An Integrated Pedestrian Management Model for Sekhukhune

	SESSION 3A: PASSENGER TRANSPORT – Wednesday 8 July
	An International Review of Paratransit Regulation and Integration Experiences: Lessons for Public Transport System Rationalisation and Improvement in South African Cities
	Niche Public Transport Operational and Capital Investment Strategies to Minimize Fares in the Light of Increased Energy Costs
	Pedestrian Modelling in South Africa: A Recent Case Study
	How the Bicycle can Enhance Sustainable Transport
	The Metered Taxi in South African Cities
	The Meter Taxi Industry Operations within the Msunduzi Municipality: Challenges and Opportunities
	The Pod: A Complete Solution to Urban Transport
	The Development of a Spatial Parameters (SP) Model Towards the Macroscopic Pedestrian Assessment of Railway Station Designs
	Business Intelligence in South African Government-Subsidised Bus Companies

	SESSION 3B: TRAFFIC ENGINEERING – Wednesday 8 July
	A Traffic Management System for Beijing
	The Feasibility of using Mobility Performance Measures for Congestion Analysis in South Africa
	Transport Modelling with Reference to the Gauteng Freeway Improvement Project
	Meeting the Challenge of Traffic Management and Signalization for the Bus Rapid Transit for Johannesburg
	Traffic Signal Strategies for the Cape Town Integrated Rapid Transport Project
	A Relook at Residential Trip Generation Variables
	Trip Generation Rates for South African Golf Clubs and Estates

	SESSION 3C: RAIL, AIR AND TRANSPORT LOGISTICS – Wednesday 8 July
	Assessing Sustainability and Energy Efficiency Improvement Measures in Freight Transportation
	Green Supply Chain Overview and a South African Case Study
	The Fifth Annual State of Logistics Survey for South Africa 2008 - Logistics Value and Cost Drivers from a Macro- and Micro-Economic Perspective
	Optimisation of Railway Asset Life Cycle Performance through a Continuous Asset Improvement Process as Part of the Maintenance Management Programme
	Addressing Maintenance Backlogs for Commercial Regional Airports in Southern Africa
	Implementing Facilitation on Trade and Transport Corridors
	Transport Cost Externalities: A Discussion paper

	STUDENT PAPERS
	Trip Generation Rates for South African Golf Clubs and Estates
	Minibus Taxis as Part of a Sustainable Public Transport System in South Africa

	Review Process and Referees
	Organising Committee
	Disclaimer
	Support
	Exit

	page0: 533
	page1: 534
	page2: 535
	page3: 536
	page4: 537


