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Executive Summary  

Stockholm’s rapid population growth and rising environmental concerns have brought sustainable urban 

transport issue to the agenda of transportation planners and policy-makers.  The process of implementing 

strategies to attain a high level of accessibility and satisfy mobility needs entails a number of pressing 

challenges to Stockholm City planners. The challenge of Improving public transport by increasing the 

speed of the core bus routes highly sought-after by Stockholm Stad. In line with this, we, as UIDC contest 

participants, proposed an integrated system to address the challenge by adopting the concept of 

autonomous shared mobility. The proposed idea integrates Autonomous Bus Rapid Transit (ABRT) with 

Group Transit System (GRT).  

The report seeks to describe the proposed idea/system in four different section.  

1. Introduction: provides background information about the current challenge’s city planners are facing.  

2. Methodology: a detailed description of the adopted approach to address the challenge  

3. Result: potential outcome of the approach when examined from various assessment parameters.  

4. Discussion: opportunities and limitation of the proposed idea.  

Key Words: Autonomous Bus Rapid Transit (ABRT), Group Transit System (GRT). 
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1. Introduction   

1.1 General overview  

Stockholm’s rapid population growth and rising environmental concerns have brought sustainable urban 

transport issue to the agenda of transportation planners and policy-makers.  The process of implementing 

strategies to attain a high level of accessibility and satisfy mobility needs entails a number of pressing 

challenges to Stockholm City planners.  Among those, the following can be taken as solid instances:  

• Reduction of private car ownership;  

• Promotion of active transportation (i.e. Walking and cycling);  

• Improvement of public transport services;  

• Provision of better mobility options and;  

• Decarbonization of the transport (i.e. the issue of clean vehicles).  

From the aforementioned list of challenges, due to the wide of range of benefits1, improving public 

transport by increasing the speed of the core bus routes in a suburban area is highly sought-after by 

Stockholm Stad. In line with this, we, as UIDC2 contest participants, are obliged to address this challenge 

by adopting the concept of autonomous shared mobility along the bus corridor.  

1.2. Project Area Description  

Aiming to increase the speed of the bus so that delays are minimized, the reliability of the service is 

improved and modal shifts from the private car is facilitated, core bus line 179 is selected as a focus area 

of the project. As shown in Figure 1, Bus Line 179 traverse from Sollentuna Station to Vällingby Metro 

station and have the following characteristics.   

Table 1. Suburban Bus 179 characteristics (Source: mooveitapp) 

Characteristics Value 

Total Trip Duration 48 minutes 

Operation period Every day except Wednesday 

Demand High 

Number of stops 17 

Type of passengers Mixed 

 

Based on the land-use characteristics of the area, we have chosen Tensta to illustrate our idea via the 

model. One of the core reasons that lead us to  select Tensta as project area is the contrasting 

characteristics Tensta with its neighbor districts. It is believed that, promoting social cohesion and 

combating social exclusion through transportation measures is vital.  

 

 

                                                           
1 Congestion reduction, road & parking savings, consumer savings, transport choice, road safety, environmental protection, 
efficient land use, community livability 
2 Urban International Design Contest 
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1.3.  Adopted Approach  

In order to address the major challenge, using the concept of automated shared mobility, an approach which integrates Autonomous Bus Rapid 

Transit (ABRT)3  with Group Transit System (GRT)4  is proposed. The entire system will operate in a feeder – trunk routes structure requiring 

passengers to take a feeder pod car5 to a transfer terminal where they switch to a frequent, reliable and high-quality ABRT system.    

                                                           
3 Autonomous Bus Rapid Transit (ABRT) is a high-quality fully automated driverless bus-based transit system that delivers fast, comfortable, and cost-effective services at metro-
level capacities. It does this through the provision of dedicated lanes, with busways and iconic stations typically aligned to the center of the road, off-board fare collection, and 
fast and frequent operations. (Source: www.itdp.org ) 
4 Group Rapid Transit (GRT) is a new form of collective public transport (PT) using small automated electric ‘Pod Cars’ to provide scheduled and/or demand responsive services 
***on existing road network. Its also refereed as PRT. 
5 medium-sized vehicles operating automatically as single units in Group Rapid Transit System  

Figure 2.  Bus 179 route alignment (Source: mooveitapp) Figure 1: Selected area for video simulation (Source: mooveitapp) 

http://www.itdp.org/
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2.  Methodology  

Since the goal of the contest is designing and visualizing new modes of sustainable public transit (UIDC, 

2018) (i.e. planning public transit), the methodology section illustrates the proposed idea from various 

elements of public transport planning. Comprehensive public transit planning incorporates the proper 

inventories and analysis of the following public transit planning elements (Vuchic, 2005).  

Table 2. A brief description of comprehensive mass transit planning components 

Mass Transit Planning Components Brief Description 

Multi-Modal Public Transport Planning Features of the mass transit modes involved in our 
proposed idea 

Timetable and Travel Pattern Planning Operation perspective of ABRT and GRT system  

Network Planning Description of Trunk-feeder network structure and its 
components  

Fare Planning Accessing the proposed system   

Land-Use Planning Land use planning approach to promoting public transport 

Transport Policy Planning Role of policies in addressing transport challenges  

 

2.1 Multi-Modal Public Transport Planning 

The proposed idea, combination of ABRT and GRT system, comprises two modes of public transport 

named: driverless electric bus and driverless pod cars. In this regard, this subsection of the report destined 

to describe the characteristics and features of the aforementioned modes of mass transit. 

2.1.1 Driverless Electric Bus 

The ABRT system will run in the suburban corridor from Sollentuna Station through Kista to Vällingby 

metro station, connecting several neighborhoods with frequent, comfortable rapid transit service. The 

smart driverless electric bus runs on rubber tires and will primarily operate on dedicated road space. 

Based on the land-use characteristics of the corridor and site constraints within the roadway sections, a 

different combination of bus rapid transit running way types6  can be adopted.    Additionally, this high-

capacity articulated bus will be aided by transit signal priority (TSP)7  technology to allow movement 

through an intersection.  

Dedicated road space separate buses from mixed traffic, allowing them to travel quickly. Having level 

platform in ABRT stations and off-board payment mechanism speed up passenger boarding. Moreover, 

signal prioritization and higher service frequency would help us achieve travel time savings. In-depth case 

studies conducted in Bogotá, Mexico City, Johannesburg and Istanbul can be a case in point (EMBARQ, 

2013).  

 

                                                           
6 bus tunnel, grade-separated busway, reserved freeway lanes, at-grade busway, arterial median, mixed-flow lanes etc … 
7 Transit signal priority (TSP) uses communication between the transit system and the signal system in order to dynamically 
adjust signal timing to prioritize the movement of buses 
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2.1.2 Driverless Pod Cars 

Pod Cars are rubber-tyred automated driverless vehicles that will operate on traditional roadway feeder 

networks using group rapid transit systems. These battery-powered vehicles are capable of carrying 6 to 

8 passengers and their luggage. These pod cars provide services as of conventional forms of public 

transport by collecting passengers in group from stops and feeds ABRT and other modes of public 

transport with a maximum speed of 30 to 40 km/hr. To make the pod cars easy-to-use, they will be 

equipped with emergency egress door touch-screen interface offering different languages and will also 

be supported by an automated voice-prompt.  

Both driverless pod cars and autonomous buses will be equipped with cameras, sensors and managed 

remotely from the control center. They can also be further designed to feature automatic snow and sand 

removal device, surveillance camera to address safety and weather-related issues. Compliant with 

Sweden’s disability legislation, both modes of mass transit will be suitable to accommodate wheelchairs 

and prams.  

2.2. Timetable and Travel Pattern Planning  

The ABRT system exhibits characteristics that differentiate it from traditional bus services running along 

the predetermined corridor in mixed traffic. The exclusive right of way, unique station design elements 

and advanced features of ABRT vehicles allow the system to provide fast, frequent, and reliable services.  

Limited numbers of stops/station located at major activity centers coupled with high-frequency service 

will help to provide a seamless travel experience for riders. Operating both ABRT and GRT system in a 

trunk-feeder transport network would allow a high degree of connectivity which in return enhance the 

overall efficiency of public transport.  From an operational standpoint, both ABRT and GRT system will 

operate at high frequencies so customers do not have to use a timetable to plan their trips during peak-

hour periods. Dedicated on-street service control technology will be deployed to monitor headway 

adherence.   

Furthermore, feeding ABRT trunk stations with frequent GRT services, having a high-quality terminal 

design and placing a multimodal station at optimal locations would allow seamless transfer from pods to 

the bus, a high degree of flexibility and less waiting time. This, however, should be strengthened by the 

regular arrival of feeder pods and integrated mass transit schedule.   

During off-peak hours, GRT will offer:  

• trips on demand in which passengers travel non-stop (i.e. door-to-door transit service on 

demand);  
• flexible route transit service (i.e. dynamic rerouting); 

• private trips alone or together with passengers of your own choice and;  

• small package and parcel delivery.  
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2.3. Network Planning  

This part of the methodology attempts to briefly describe the principal infrastructure component of the 

proposed idea. It involves the description of Trunk-feeder network scheme components together with 

possible implementation alternatives8.  

2.3.1. Trunk Line  

The ABRT system will be designed to be a ‘closed’ 

busway with pre-paid enclosed bus stations at 

each stop in order to reduce passengers 

boarding time. The existing bus routes in the 

corridor will be reconfigured to ‘trunk-and-

feeder’ services. After conducting a detailed investigation of bus 179 corridor, the running way type for 

ABRT system shall be selected. However, we have made our suggestion and it is included in Appendix 2.  

2.3.2. Feeder Network 

Exclusive guideways for pod cars are not included in our GRT system. Instead, the GRT vehicles/pod cars 

will utilize the existing road infrastructure. Operating pod cars on the public road is complex due to the 

frequency of interactions with other, often-unpredictable objects including vehicles, pedestrians, cyclists 

and animals. If they follow previous vehicle technology deployment patterns, autonomous vehicles will 

initially be costly and imperfect (Litman, 2018). Thus, minor infrastructure adjustment is highly required 

to suit the technological requirement of GRT system.  

2.3.3. Off-line GRT Station  

All facility in the transit network is designed based Universal Design9 approach to meet the need of 

everyone, including people with disabilities and special need. Off-line stations are critical components of 

the GRT system in which passengers board and disembark. To increase the attractiveness of public 

transport, each station will be designed based on the local demand and will have the following features: 

boarding platform, fare collection equipment, weather protection, seats, shade, and convenient user 

information.  

2.3.4. ABRT Terminal  

Having a high capacity and high-frequency GRT System is anticipated to involve a high number of vehicles. 

In addition to possessing all the features of off-line GRT station, ABRT terminal will feature automated 

vertical parking system with charge pod points for the pod cars. Simply put, the ABRT terminal will have 

the following critical components: universal accessibility, amenities (passenger information system, 

comfort services, security system) and High capacity.  

Transit agencies are moving more people in less time, by implementing all-door bus boarding and off-

board bus fare payment, on busy lines and systemwide (NACTO, 2017). The same approach would be 

adopted for our ABRT Terminal.   

                                                           
8 Three alternatives considered to practically implement our idea  
9 Universal Design (also called Inclusive Design, Accessible Design or just Accessibility) refers to transport facilities 
and services designs that accommodate the widest range of potential users, including people with mobility and visual 
impairments (disabilities) and other special needs. (source: http://www.vtpi.org/tdm/tdm69.htm ) 

Figure 3. Trunk-feeder network scheme. (Source: brtguide.itdp.org) 

http://www.vtpi.org/tdm/tdm69.htm
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2.3.5 Alternatives  

Increasing the competitiveness of public transport in comparison of 

private transport is the main objective to achieve sustainability in the 

future. However, the competitiveness of public transport is challenged 

by different factors, including, the increasing cost of tickets, comfort 

and travel time. Dwell time at bus stops is one of the major factors 

affecting the total travel time of a bus journey (Ceder, 2007). 

Therefore, this section of the report is aiming to propose several 

implementation alternatives that integrate the proposed idea. The 

main difference between each alternative is ultimately dependent on 

the number of stations of bus line 179 and a change in the bus route. 

We have used three main criteria to determine which stop to include 

in our alternatives. The criteria are based on a number of passengers 

using the station, distance between stations and urban density around 

each station (appendix 1). We have divided the service area covered 

by the bus to 5 demographic zones, each zone will be covered by a pod 

web, that works as a comprehensive internal transport system and 

feeder for the main bus line 179.  

Alternative 0, in this scenario we maintain the current service line of 

the bus 179 with the same route and number of stations. However, we 

propose an enhancement to bus stations and fare collection system to 

decrease passenger dwell time at stops. In this Alternative, we expect 

the maximum accessibility level to bus stops along the route by 

different modes of transport, including slow modes.  

Alternative 1, our proposal is to decrease the number of stations by 

50% from 18 to 9 stations only, which should decrease the travel time 

by around 5 to 8 minutes. In this scenario, accessibility is reduced by 

slow modes of transport to access to the BRT station, however, the 

pod web should complement the decrease in accessibility and provide 

high frequency and on-demand service, while incentives programs will 

be conducted to encourage commuting with slow modes. 

Alternative 2, in this scenario we aim to turn the route 179 into an 
express service with only 5 stations, with each one of them works as a 
center intermodal station for each zone of the five zones. The 
alternative proposes a high speed and high-frequency bus line that 
achieves a higher level of competitiveness, which can attract new 
users’ segments to the bus service. However, with the minimum 
number of stops, it is clear that accessibility by slow modes will be 
significantly reduced, on the other hand, the pod webs will be 
maximally utilized as a feeder service for ABRT stations in each zone. 
In the same context, is possible that as an indirect effect, this 
alternative along with legislation that limits the use of private mobility 
leads to reduced private mobility users, which will result in the end to 
have more users of active travel modes and mass transit and will go in 
alliance with the objective of Stockholm 2035 of having a model share 
with domination of Slow Modes and Public Transport. 

Figure 4. Implementation alternatives 
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2.4. Fare Planning  

In principle pricing the public transport service comes as a necessity for mainly two purposes: 1. Coverage 

of the total cost of service provision and 2. A reasonable profit which can be used to partially/fully finance 

future investments in the transportation sector. However, pricing policy is not an easy task because it 

must convey fairness among operator, passenger and public authority objectives. Thus, the definition of 

pricing and designing of the tickets of the new modes of public transport (pods and ABRT) in our project 

has to be set according to user’s needs, agreements of transport operators and pricing policy of the public 

authority. It is also considered as a direct instrument to shape passengers’ behaviors. Consequently, price 

policy should find the right balance between the value of the service, users’ need for an affordable public 

service, and the willingness to pay, while pursuing the transport authority’s social objectives (Mezghani 

2008).   

In Stockholm County, Storstockholms Lokaltrafik or SL is the organization that runs all of the land-based 

public transport systems. SL ticketing system offers three media options on purchasing a ticket, one is the 

e-ticket through SL-mobile app, tickets loaded in the SL electronic smart cart and the traditional paper 

ticket which is acquired in the metro stations. As per the fare system is the authority of County Council 

that decides for all the prices. In our project, we use the existing SL system for both BRT and pods access. 

Thus, we keep the inclusion of the new mode of public transport in the SL ticketing system coherent and 

simple avoiding confusion intending to further promote public transport.  The effect on the fare structure 

of these changes will be in accordance with the fare policy of the County Council of Stockholm city. 

Another viewpoint of how the usage of fare setting can be used is to encourage modal shift from private 
cars to public transport.  Studies that analyzed how sensitive people are to various price changes found 
that more people would shift from car to public transport if the price of the former is increased rather 
than if the latter is reduced to the same extent (Cats et al., 2014). 
 
The attractiveness of using pods will be also through the way of accessing them. Two of the strongest 
advantage of using cars is the flexibility and reliability. We intend to give the same features to pods to 
make them competitive to the car usage and promote modal shift. The pods can be ordered on demand 
during off-peak hours and in the pods stops on peak hours. On off-peak hours a passenger can order the 
pod through SL application and also makes the purchase through it or check the ticket while entering the 
pod. On peak hours a passenger orders the pod in the pod station (which is also on demand). While the 
pod arrives at the required location it will stop only in the stops the vehicle has been ordered, otherwise, 
it will continue without interruption. 

2.6. Transport Policy Planning  

“The one thing we need to do to solve our transportation problems is to stop thinking that there is one 

thing we can do to solve our transportation problems.” Robert Liberty 

In addition to technological solutions, sets of strategy and strong policy support are needed to address 

urban transport challenges in order to achieve substantial progress towards sustainable urban transport. 

Vehicle restriction, parking pricing and can be taken as a solid instance. In this regard, concerning the 

proposed idea, adoption of various regulatory strategies such as Urban Vehicle Access Regulations 

(UVAR10) would facilitate the movement of pod cars as it will limit automobile travel. 

                                                           
10 measures to regulate vehicular access to urban infrastructure 



11 
 

2.5. Land-use Planning  

Land use and transportation are two fundamental notions that are mutually interconnected. Changes in 
land use system can modify the travel demand patterns and induce changes in transportation systems 
(Eboli et al., 2012). On the other hand, the transportation system evolution creates new accessibility levels 
that encourage changes in land use patterns (Shaw and Xin, 2003).  

 
To get the best possible outcome of the proposed system/idea, we suggest the municipality to introduce 
Transit Oriented Development (TOD)11 along the ABRT corridor.  Compact, mixed-use, high-density 
development around ABRT station is expected to substantially contribute towards achieving accessible, 
affordable and comfortable public transport services (Munshi,2016).  Moreover, the chosen project 
location is suited for TOD as the ABRT station is surrounded by Tensta, Rinkeby, Spånga, and Bromsten.  
 
Papa & Bertolini (2015), demonstrate in their paper that the node-place model can be used in the 
accessibility planning processes as a powerful tool to identify the land use or network connectivity 
intervention for each spatial zone within the city, directly related the single intervention to the whole city 
accessibility level.  In our project, we apply a polycentric urban system, with the aim to influence the travel 
behavior of reducing the use of the private car. Decentralized and exchange-commuting urban systems 
seem to promote public transport and biking (Schwanen et al., 2001) 
 
As shown in the model, available green space has been utilized to construct the ABRT station. We believe 
that taking green public gathering spaces for such purpose is not appropriate and it should be 
compensated. Proper implementation of our proposed idea would result in modal shift and increment in 
public transport ridership. In this regard, we are aiming to convert roadside parking spots into more green 
and sociable spaces.  
 

  

                                                           
11 it's the creation of compact, walkable, pedestrian-oriented, mixed-use communities centered around high-quality 
train systems. This makes it possible to live a lower-stress life without complete dependence on a car for mobility 
and survival. (Source: tod.org) 
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3. Result  

The result section of the report discusses the potential outcome of the proposed idea when examined 

from various assessment criteria. For this purpose, social, economy, environment, technical, and existing 

development plans have been used as a criterion.  

3.1. Environmental Assessment  

3.1.2. Greenhouse Gas Emission  

75 % of the total energy usage for operating advanced rapid transit system is used for propulsion of the 

vehicles and air conditioning the passenger cabin (Andersson, 1998).  Even though energy consumption 

of GRT depends on many factors, research findings indicate that [reference], GRT vehicles uses a low 

amount of energy when compared with other modes of public transport. Thus, they are expected to 

generate less air pollution.  

On the other hand, ABRT system can also reduce energy usage and provide significantly greater CO2 

reductions as they are electric. In addition, adoption of the proposed idea will reduce emission 

significantly as it will reduce vehicle-kilometers traveled (VKT) by shifting the mode choice of the 

passengers to our system (i.e. a combination of ABRT and GRT).  

However, it is a prudent option to consider the source of energy while conducting energy analysis. The 

fact that the majority of electricity production in Sweden relies on green energy production (i.e. 

hydropower and nuclear power), adoption GRT decreases the environmental footprint of the transport 

system. 

3.1.2 Noise and vibration  

Because of their conceptual design, using rubber tires and electric propulsion, GRT and ABRT systems 

could be expected to have lower noise than other conventional public transportation modes. (John A. et 

al, 2007) Nevertheless, during construction of the ABRT system, noise and vibration will for certain be 

induced, unlike GRT system.  

3.2. Economic and Technical Assessment  

The idea we proposed is technically feasible as both systems have been implemented separately. The GRT 

system has a very low amount of initial investment cost as the system utilizes the existing road 

infrastructure efficiently 12. In addition, GRT and ABRT system gains savings in labor cost from automated 

operations. The fact that both modes are electric-powered, it can be cheaper to power in Sweden with 

green energy supply. However, investment cost for ABRT system can be very expensive when compared 

with conventional bus services.  

 

 

 

 

                                                           
12 The GRT system operates on existing road network. Doesn’t have elevated, underground and level guideways 
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3.3. Social Assessment  

Theoretically, implementation of integrated ABRT and GRT system with proper mitigation measures does 

not incur any significant safety concerns. The automated system involved in both systems minimizes risk 

by removing opportunities for human error. According to Ultra PRT performance report (ULTRA, 2018), 

passenger safety in automated vehicle system has been ensured through the following systems: 

Continuous CCTV and black box monitoring of all pods and two-way communication with the central 

control 

• An independent Automatic Vehicle Protection system that protects against pod collision  

• Safety interlocks between the brakes, motor, and doors 

• Emergency exits, smoke detectors, and fire extinguishers fitted in all pods 

• Self-monitoring vehicles that identify possible maintenance issues before they arise 

• Emergency escape routes, suitable for evacuation on foot 

3.4. Existing Development Policies and Plans  

Stockholm City`s Plan has drawn the vision for 2040 of a world-class city for everyone. The vision means 

that wherever you live, you should be able to get to school or work using good public transport, enjoy 

access to high-quality squares, parks, and green spaces, and have public and commercial services available 

locally (Stockholm City`s Plan, 2018).  

Among the general overview of the main issues that take the main focus for the future development the 

city planners also describe the goals of urban planning at a local level. One of the local areas which are 

seen as a future potential for development is the district of Spånga-Tensta. By 2040 the population in this 

area is expected to increase by approximately 12 000 thousand inhabitants. This implies the need for more 

build-up environment. Transportation projects expansions such like Stockholm bypass and the possible 

extension of the current blue metro line in the future, which would link Hjulsta and Barkarby station will 

open new opportunities for the surrounding districts, meaning an increased need for accessibility, a 

decrease of travel time, sustainability development and new environmentally friendly modes of 

transportation.  

Our idea of the main BRT line that will pass through the four districts with a pod network that will feed 

this high-speed line goes hand in hand with the vision of Stockholm city planners for these districts. Using 

the existing infrastructure to implement a new mode of transport with increased capacity and higher 

speed satisfies the needs of improved links from Tensta to Solhem and Rinkeby and also with a focus on 

essential improvement of pedestrian and cycle routes between these areas. According to Stockholm City`s 

Plan, the link to Rinkeby is to be reinforced by different types of urban development, improved pedestrian 

and cycle paths and possibly a bus link, which is what our idea applies.   
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4. Discussion  

In the present world where the price of gasoline, congestion, and environment are the areas of major 

concern, especially in transportation, a kind of transport system is required that helps in sustainable 

development without compromising present traffic needs. It’s with this in mind that we have been looking 

at technology to provide a solution that is eco-friendly, congestion free and efficient. Integrating GRT with 

ABRT system is the best possible option that complies with the above need.  

To achieve the desired outcomes, the proposed idea can be implemented in many different ways. Various 

alternatives have been considered and discussed thoroughly in the methodology section of the report. In 

connection to this, we recommend the adoption of the second alternative as it yields ridership increment, 

increased travel speed, travel time savings while potentially reducing the costs and environmental impacts 

associated with travel.  

On a recent report on Swedish TV channel SVT, the CEO of Transportföretagen, has set a warning from 

the forecasted gap in the coming two years in a number of bus drivers needed. The current situation will 

lead to the canceling of many trips due to the shortage of bus drivers. In addition, 25% of the current bus 

drivers are above the age of 60 and it is anticipated that the operating companies are required to hire 

7300 new bus drivers within the coming two years. In this regard, the proposed idea is a viable option to 

tackle the shortage of bus driver’s problem and in return reduce expenses on drivers and operations.  

Although the system we proposed has significant advantages, there are several challenges that need to 

be addressed to be able to properly configure the system to the city. This will include the following:  

• Less use of a non-motorized mode of transport due to excessive usage of pod cars;  

• Additional development and demonstration as there is a limited experience;   

• Winning the support of the community and other stakeholders;   

• Detailed feasibility study of the proposed system and;  

• Operating GRT in mixed traffic. 

A number of proposed and operational GRT systems13 have emerged in the past decade.  Currently, both 

autonomous driver-less bus and GRT are commercially available and in operation. GRT systems may 

someday help cities wean off car-culture and support compact development. Still, these and other 

proposed GRT projects face major hurdles and have yet to prove their advantages over existing 

sustainable transport options.  

  

                                                           
13 2getthere, Morgantown Group Rapid Transit (GRT) System 
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Appendix  

1. Bus line 179 with average number of passengers per each station (Source: Stockholm Stad) 
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2-Technical conceptual study for the ABRT System: 
In this part of the report we will explore main ideas 
and basic criteria in constructing the ABRT Busways, 
and we have used the book of “Module 3b: Bus Rapid 
Transit” by L. Wright as a main reference. 
Busways: 
Lane Selection: 
One main criteria of the ABRT system is having a high 
level of Right of Way (ROW). This can be achieved by 
having a bus only lanes with smart intersection 
signaling or grade separation. However, whenever 
possible, the ABRT should have a fully segregated 
lanes, which would allow for higher speed and 
capacity of buses. The segregated lane selection in 
the most common option used is to locate the lane in 
the center median or in the center two lanes (Wright, 
2014). This is option is usually selected for different 
reasons like, reducing traffic conflict with right 
turning and it also allows for the construction of a 
single center station to serve several lines. Having one 
station results in less construction and maintains cost, 
simpler transfer for passengers at a single station and 
can be easily designed for fast entry and exit for buses 
with maneuvering lanes. 
 
Busway dimensions: 
A BRT can run in a lane with a width of 2.6 meters, 
however, to increase the speed of the bus and to 
provide safer maneuvering space, a lane with a width 
of 3.5 meters is usually selected. However, space 
available can be utilized by the use of guided way 
lanes, which provide automatic maneuvering that can 
increase the speed of the buses and also safety. 
(Wright, 2014). Guided ways are already developed in 
some countries like Germany, Australia and UK.   
Passing Lanes: 
 
A main criterion for our system is to have a high 
capacity of passengers and therefore, passing lanes 
should be developed to allow maneuvering at 
stations. According to Wright (2014) A BRT system 
can reach the capacity of 140000 passengers per hour 
per direction (PPHPD), without passing lanes, 
however, to achieve higher capacities a passing lane 
at stations or even a second lane along the whole 
corridor is recommended. Figure (x) 
 
 Lane Separation: 
 
 
 

 
 
Figure 1A: Passing lanes at stations. (Wright, 2014) 
There several ways to conduct lane separation either 
physically with barriers (concert or other materials) or 
with traffic signs. In our model, in one hand, we favor 
the use of non-physical separators and on the other 
hand, we aim into more regulations to inforce traffic 
laws so that a pavement painting should be enough 
to guide each mode of transport t uses it is own lane. 
The non-physical separators also allow the ABRT 
system to be more resilient to accidents or special 
events that may occur and restrict the use of a part or 
a section of the bus lane. In addition, emergency 
vehicles will have more freedom to use the bus lanes 
in case of emergencies. 
 Intersection Design: 
According to Stockholm’s Vision 2030, pedestrians 
and cyclists should have highest traffic priority 
followed by public transport. Designing intersections 
in such way, can provide the ABRT system with 
shorter waiting time and in our model, we aim to 
provide smart signaling system that can detect the 
approach of a bus and it synchronizes this with other 
intersections to give a GreenWave. Other areas can 
be provided with tunnels and bridges for a full grade 
separation as long as it doesn’t affect the visual view 
or harm the environment. 
 Figure 1B. An example of grade separation from 
Tensta Model   

 


