
Type of Priority Benefits to the Operator Benefits to the User

Good Roadway Higher speeds, Reduced wear & tear, low Higher Speeds, Smooth and Comfortable ride
maintenance costs, low fuel consumption

Segregated Busway Higher Speeds and Increased Reliability Higher Speeds, Perception that public transport
leading to lower fleet size is more convenient than private vehicle transport.

Geometric Adjustments Higher Speeds, Increased Safety Higher Speeds, Increased Safety

Convenient bus shelters Increased usage because of comfortable Increase in comfort and safety. 
buses and stops Attracts users of all income classes

Bus Terminals Reduced turn-around time, Reliability, Convenience and ease of 
reduction in fleet  transfers with other modes

The reduction in service for the longer route (1.1 to 1.6 minutes) is minor and will result in minimal loss of ridership. The biggest 

advantage of this bifurcation is the reduced fleet size, which comes down to 134 buses and a total of 40,200 kilometres per day. 
Figure 2.17 takes this concept further and splits the service into 3 routes as shown. In this scenario, the agency operates 17 

buses each on the two shorter routes and 20 buses on the long routes. The fleet size for this plan drops to 112 buses and total 

bus kilometres per day drops to 33,600. 

Table 2.6 shows the decrease in fleet size and bus kilometres per day in both these scenarios. In both these scenarios, services 

have not been drastically reduced for the corridors with lower density. Reduction in fleet size translates to lower bus purchase 

costs, operational costs and the ability to use existing buses to serve potential new routes.  It should be noted, however, that 

these kinds of operational changes can only be made if there are provisions for the bus to turn around and service the reverse 

route at the intermediate points. 

Figure 2.17   

Table 2.6  

Alternate Service Plan: Three Routes

Benefits of Service Plan Optimization

Routes Buses Km-day

1 171 51000

2 134 40,200

(-22%) (-21%)

3 112 33,600

(-35%) (-34%)
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A good bus system is one that provides a reliable, safe, comfortable, fast and affordable means of transport. 

Table 3.1  

In the 

last couple of decades, there has been a vast improvement in bus services brought about by infrastructural changes in bus 

facilities such as improved roadways, segregated bus lanes, geometric adjustments, convenient bus shelters and bus terminals. 

While each of these measures improved passenger comfort and the perception of public transport they also resulted in tangible 

benefits in terms of increased bus speeds and reliability.  Table 3.1 shows a complete list of priority treatments and Table 3.2 

shows the benefits of these measures to the operator and user. 

Full Scale Priority Treatment for a Good Bus System

CHAPTER 3: 
INFRASTRUCTURE AND 
BUS TRANSPORT

Road infrastructure Good Roadway and durable surface

Traffic Engineering Geometric Adjustments

Modern Traffic Signal Technology

Bus Stops Convenient bus shelters

User Information

Vehicles Level Boarding/Alighting

Low Emissions

Services Design according to the service needs

ITS Automatic Vehicle Location / Centralized Control

Electronic Fare Collection

INFRASTRUCTURE AND 
BUS TRANSPORT

Table 3.2  Operator and User Benefits of Priority Treatments
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Table 3.4  Types of Segregation in case study cities 

Sources: [5], [7], [10], [34], [35], [36], [37] 

3.2  SEGREGATED ROAD INFRASTRUCTURE - INTERNATIONAL EXAMPLES

LONDON

London has a long history of bus lanes. Indeed, the very first “bus only” street in the world was introduced in London in 1972, 

when the Oxford Street thoroughfare was converted into a bus and taxi only street [48]. Since then London has continued to 

introduce a large number of bus lanes in many different configurations. Currently, there are over 1,000 bus lanes, although the 

vast majority of these are open to some combinations of taxis and other vehicular traffic during certain times of the day [5]. In 

terms of bus only lanes, London has 101 lanes that cover a distance of a little over 280 km [22]. 

Bus lanes in London are curbside, partially segregated lanes. 

Lane demarcation and colouring help to distinguish bus lanes 

from other lanes. These bus lanes, therefore, cannot be 

considered to be of the ‘full Bus Rapid Transit’ standard, which 

demands fully physically segregated median bus carriageways 

[48]. However, London has managed to utilize its bus lanes 

efficiently through the rigorous use of bus lane enforcement. 

Bus lane enforcement takes place using both technological and 

human means. Bus lanes and buses themselves are fitted with 

cameras which,using Automatic Number Plate Recognition 

(ANPR) technology, can effectively identify bus lane offenders 

[31]. This system of camera-based enforcement is backed by a 

dedicated police force-funded by the public transport authority -

in charge of, among other things, strict enforcement of bus lanes 

and parking restrictions. 

City

London

Seoul

Sao Paulo

Ahmedabad

Bangalore

Indore

Mumbai

Bus Lane Enforcement

Enforcement using 
both technological and human 

means

Enforcement using 
both technological 
and human means

Enforcement using both 
technological and human 
means, but high violations

Enforcement using human 
means

n/a

n/a

n/a

Benefits

12.6% faster bus speeds, 
7% shift from private to 

public transport

Faster bus speeds and 
improved Reliability

Faster bus speeds and 
improved Reliability

Faster bus speeds and 
improved Reliability

Very low peak bus speeds 
10-12 kmph

Very low peak bus speeds 
10-12 kmph

Very low peak bus speeds 
10-12 kmph

Bus Lanes 

Has over 1000 curbside and partially 
segregated lanes. Lane demarcation and 

colouring to distinguish bus lanes 

294 km of curbside bus lanes. 74 km of 
high quality segregated bus lanes for BRT. 

Adding 55.3 km in 2010

Median Bus lanes demarcated with 
road markings.

Opened a 12.5 km physically segregated 
median bus lane. Complete BRT network 

of 88 km to be operational in 2014

None in place now. No imminent plans 
to add bus lanes

Building a 12 km pilot BRT with physically 
segregated lanes. Complete BRT network 

of 88.5 km to be operational in 2012

None in place now. No imminent plans 
to add bus lanes

Post-reform 
ridership 
Increase?

A bus lane in London
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3.1  SEGREGATED ROADWAYS 

In most cities, buses share roadways with other vehicles. This contributes to delays in service and decreases the reliability of the 

system. Bus Rapid Transit (BRT) is a “high quality bus-based transit system that delivers fast, comfortable and cost-effective urban 

mobility through the provision of segregated right-of-way road infrastructure, rapid and frequent operations and excellence in 

marketing and customer service” .

A city should design its bus rapid transit system depending on the passenger demand. The objectives of a BRT system are to meet 

current and existing passenger demand, achieve high vehicle speeds of 25kph or higher and minimize travel times for
 customers [48]. A high demand corridor in a big city will have different design requirements than those required in smaller cities.  

For example, a BRT system that needs to handle a demand of 3000 pphpd (passengers per hour per direction) will be 

significantly different than a system handling 30,000 pphpd.  London is able to provide efficient service for its low capacity 

(<3000 pphpd) by simple bus lanes demarcated by lines on the road whereas Bogota's TransMilenio has physically segregated 

roads, large capacity articulated buses and many stations with level platforms, passing lanes and multiple bus bays. Table 3.3 

shows the type of road infrastructure required based on passenger demand. 

Expected 
Demand 

(pphd)

<1000

1000-3000

3000-6000

6000-10,000

10,000-

15,000

>15,000

Type of Segregation

Bus Lanes

Bus lanes

Physically segregated 
right of way with one 

lane

Physically segregated 
right of way with one 

lane

Physically segregated 
right of way with more 

than one lane

Physically segregated 
right of way with more 
than one lane (at least 

one for overtaking)

Vehicle Types

Standard Vehicles 
(60 passengers)

Standard Vehicles - 
Double Decker 

(60-120 passengers)

Standard Vehicles - 
Articulated Buses 

(60-170 passengers)

Articulated Buses 
(140-170 

passengers)

Bi-Articulated Buses 
or Convoy (240-270 

passengers)

Bi-Articulated Buses 
or Convoy 
(240-270 

passengers)

Bus Station

No Prepayment, No 
Level Boarding, Low 
Entry, Single Platform

Prepayment, No Level 
Boarding, Low Entry, 

Single Platform

Prepayment, Level 
Boarding, Single 

Platform

Prepayment, Level 
Boarding, Single 

Platform

Prepayment, Level 
Boarding, Multiple 

Platforms

Prepayment, Level 
Boarding, Multiple 
Platforms, Passing 
Lane, Express Lane

Example City

London

Guadalajara, 
Mexico

Quito, Ecuador 
or Mexico City

Curitiba, Brazil

Bogota

Intersection

No Changes

Signal 
priority 

for buses at 
junctions

No Changes

Ban Turning 
Movements

Ban Turning 
Movements

Ban Turning 
Movements

Table 3.3  Types of Segregation and Facilities needed based on Passenger Demand
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The enforcement and continuous expansion of bus lanes has 

had an overall positive impact on bus system performance, 

with a 2005 study showing that bus speeds in bus lanes were 

12.6% faster than those in ordinary lanes [51]. However, the 

issue remains that bus lanes such as those in London will not 

be able to match the efficiencies of a full-fledged BRT system, 

and enforcement may become lax over time, as government 

and political priorities change. A case in point is the decision 

by the current Mayor Boris Johnson to allow motorcycles to use 

bus lanes from January 2009 on an 18-month trial basis [52].  

SEOUL

A major challenge in promoting the use of Seoul’s bus system 

was to improve the speed and reliability of bus services. In 

order to do this, significant bus priority measures were 

necessary. In addition to expanding the already existing 
The Novo de Julho/Santo Amaro Busway was initiated in 

network of curbside bus lanes from 214km to 294km [10], 
1977 [53]. It consists of 11 kilometres of physically segregated 

a true Bus Rapid Transit system was introduced. This consisted, 
bus lanes. Two bus lanes, one in each direction, are located 

in early 2005, of a network of 36km of median bus lanes 
along the median of the road, and buses are boarded, at 

along 4 corridors [32]. By 2009, this was expanded to 74km 
most stops, through the use of mid-block, raised platforms. 

along 8 corridors, with further additions of 55.3km in 5 
The corridor also has passing lanes at bus stops, which 

corridors planned for 2010 [11]. Accompanying the 
reduces congestion and prevents the occurrence of bus 

segregated bus lanes are high quality bus stations along the 
convoys in the corridor. Along the corridor, bus stops are 

median, many of which also boast of passing lanes. 
placed about 600 meters apart. The Novo de Julho corridor 

The BRT scheme also included better integration between 
was a success in terms of operational performance. The 

various travel modes. Bus routes and stations were relocated 
corridor witnessed very high bus flows (around 220+ buses 

when necessary to facilitate easier bus-to-bus and 
per hour during peak periods), high passenger throughputs 

bus-to-metro transfers. 
(18,000 – 20,000 passengers per hour) and relatively high 

operating speeds of around 20 km/h ([53]). SAO PAULO

Another positive experience in the use of high capacity bus Sao Paulo has a long history of introducing innovative 
corridors came in the form of the Sao Mateus - Jabaquara schemes to improve the service quality of its public bus 
Busway, which began operations in 1993 ([53]). This busway transport system, albeit on a generally small scale. These have 
is 33 km long, of which 31 km is completely segregated from mainly been in the form of busways and segregated bus 
road traffic. Similar to the Novo de Julho busway, buses travel lanes. The first such busway was the Paes de Barns corridor, 
in the lanes closest to the median and passengers board via which began operations in 1975 [53]. This was followed in 
raised mid block platforms. 1985 by the Santo Arnavo corridor. For both of these busways, 

the stops were offset islands located to the right of the bus flow 
AHMEDABAD

[53]. In 1991, the Vila Nova Cachuerinha corridor became 

operational. This differed from the earlier two schemes in that The first city in India to implement a high end BRT system, 
buses ran in the lanes closest to the median [53]. Passengers Ahmedabad opened a 12.5 km pilot corridor in October 
boarded the bus through the use of raised platforms which 2009. Only BRT buses operate in the pilot corridor. AMTS 
provided level access to the bus. buses or other buses are not allowed to ply in the segregated 

corridor. Busways are segregated using physical railings on 
In terms of informing future reform plans, however, perhaps 

the entire corridor except intersections where buses run along 
the two most important and influential busway corridors in 

with mixed traffic. A group of ex-army men were employed as 
Sao Paulo are the Avenida Novo de Julho (also known as 

BRT Police. They monitor intersections and manually make 
Santo Amaro) Busway and the Sao Mateus - Jabaquara 

sure that the bus is given priority at the signals [36]. They also 
Busway.  

ensure that other vehicles or pedestrians do not enter the bus 

lane. The corridor that Ahmedabad picked for its pilot project 

is not a very busy corridor. Road expansions were made along accommodate stopped buses efficiently.

with the construction of the BRT to ensure that there was no 
Level Boarding: reduced space for private vehicles. While it is optimum to 

provide segregated bus lanes in a busy corridor, Ahmedabad 
The biggest argument for constructing a good bus station adopted this strategy for political reasons and to ensure public 
with level boarding is to reduce dwell times at the station. Level acceptance of the concept. With the current project being 
boarding and wide bus doors enable passengers to board hailed as a huge success, they are in the process of 
and alight very quickly thereby reducing travel time. Quick constructing the rest of the 88 km BRT network.
turnaround also means that a bus is able to make more 

trips which in turn reduces fleet size. In most high-end 

BRT systems, sliding doors are also provided to enable access 

to vehicles. These doors are automated and open upon the 

arrival of the bus. Figure 3.3 shows level boarding at Janmarg 

Ahmedabad BRT.

Photo Credit: CEPT, Ahmedabad

Photo Credit: CEPT, Ahmedabad

Improved Aesthetics and Public Perception of Bus 

Transport:
 
In previous decades, a simple shelter was sufficed for a bus 

station. In the new age of BRT, however, a bus station also 

represents the brand of public transport. Modern stations help 

position BRT as a new class of public transport that is modern, 

comfortable and efficient. Designs should take into account 

local architectural style and the climate of the region. Figure 

3.4 shows an image of an Ahmedabad BRT station. The Photo Credit: CEPT, Ahmedabad
design, inspired by the Bogota system, is simple and clean 

and uses a lot of natural light and air. The open bars provide 
3.3 BUS STATION IMPROVEMENTS cross-ventilation to keep the station cool and airy. This is a 

more affordable alternative to providing air conditioned 
Innovations in bus station design over the last couple of decades stations. The entrance to the station clearly depicts the logo of 
have improved not only the aesthetics of public transport but Janmarg BRT.  Station identification signage, as seen in Figure 
their performance as well.  This section examines methods by 3.5, is useful in marketing the system and attracting riders. 
which good bus station design can allow passengers to board 

and alight from vehicles quickly, improve public perception of 

the bus system, accommodate all passengers comfortably, and 

Figure 3.1  

Figure 3.3  

Figure 3.2  

Janmarg, Ahmedabad

Level Boarding, Janmarg, Ahmedabad

Janmarg, Ahmedabad

The Novo de Julho/Santo Amaro Busway
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Figure 3.4  

Figure 3.5  

Figure 3.6  

Ahmedabad BRT Station

Ahmedabad BRT Station Identification Signage

Illustration of Crowding

Station Size: 

Stations should be wide enough to comfortably accommodate 

all projected waiting passengers and should provide enough 

space for passengers to enter and exit the area. The size will 

have a direct impact on passenger movement, comfort and 

experience. Sizing depends on the number of boardings and 

alightings. There should be ample seats for elderly and 

disabled passengers and standing space for the rest of the 

users. For BRT stations, where the bus is being branded as a 

comfortable mode of transport, it is necessary to size bus 

stations to ensure enough personal space for the rider. Figure 

3.6 illustrates the concept of personal space in 1 meter square 

of land. 4 persons can stand in this area comfortably, while 7-

12 people create a crowded atmosphere. If public transport 

has to compete with private vehicles, then passengers need to  

be comfortable both at the stations and inside buses. In most 
Photo Credit: CEPT, Ahmedabad

Western societies, even 4 people per meter square is 

considered crowded, but it is quite acceptable in Asia. 

 

Source: [54]

Stopping Bays: 

Most of the smaller BRT systems can accommodate their 

passengers with a single stopping bay at their stations. This 

however causes inefficiencies in high demand corridors where 

multiple stopping bays are essential. Delhi BRT stations have 5 

stopping bays but can only accommodate a peak hour 

capacity of 6500 pphpd due the lack of passing lanes and the 

proximity of the stations to junctions. It is essential that the 

station and stopping bays have a low level of saturation. A low 
Photo Credit: CEPT, Ahmedabad level of saturation results in a high level of service where there 

3.4 CATALOG OF BUS STOPS FROM AROUND THE WORLDare no vehicles waiting in queue at a stopping bay. Figure 3.7 

shows the level of saturation at a BRT station in Delhi. The ITDP 
The following photographs provide examples of bus station Bus Rapid Transit Planning Guide has excellent material on 
designs from BRT systems in cities around the world.calculating station size and stopping bays using passenger 

demand [48].

Photo Credit: Dario Hidalgo, EMBARQPhoto Credit: Madhav Pai, EMBARQ

Figure 3.9  

Figure 3.7  

Metrovía, 2006 (Guayaquil, Ecuador)

Saturation at Delhi BRT station

Figure 3.8 Basic Components of a well-designed BRT station

Photo Credit: Dario Hidalgo, EMBARQ
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Figure 3.10  Figure 3.13  

Figure 3.14  

Figure 3.11  

Figure 3.12  

Transjakarta, 2004 (Jakarta, Indonesia) Megabús, 2006 (Pereira, Colombia)

Metrovía, 2006 (Guayaquil, Ecuador)

Metrobús, 2005 (Mexico City, Mexico)

BRT Line 1, 2005 (Beijing, China)

Photo Credit: C.A. Diaz, Megabus S.A. / Dario Hidalgo, 

EMBARQ

Photo Credit: ITDP

Photo Credit: Dario Hidalgo, EMBARQ

Photo Credit: Dario Hidalgo, EMBARQ

Photo Credit: Karl Fjellstorm, ITDP

3.5 TERMINALS AND DEPOTS Care must also be taken to ensure that the design of terminals 

is made with the efficiency of the bus system as the foremost 
A ‘terminal’ usually refers to the large stations that are the priority. Oftentimes terminals, especially those located in 
major points of interchange between different bus routes - central city areas, are considered landmarks and issues of 
such as trunk, feeder and intercity routes - or different modes prestige may therefore drive the design process as opposed 
of transport. Bus routes also often begin or end at terminals. to issues of practicality [55]. 
They are larger than other bus stations in a system, and often 

also provide auxiliary services to passengers such as food, Depots:

ticketing, and so on. 
An operator may have one depot or several, depending on its 

A ‘depot’ is a transport system’s operating base. It provides fleet size or geographic coverage. Most transport operators 

parking accommodation, servicing and maintenance have their head offices at one of their depots. Operators with 

facilities for vehicles, an administrative function, and fleets of more than two or three vehicles should have the use 

facilities for staff. A fully enclosed depot is sometimes referred of off-street depot facilities [55]. A small operator will 

to as a garage. normally have facilities for only very basic servicing. The 

larger the operator, the greater is the scope for carrying out 
Terminals: maintenance work in-house at the depot.

The location of terminals is determined by the size and The location of a depot should be chosen for its accessibility 
organization of the bus network and also by the travel and and to minimize dead mileage, although there are other 
demand requirements of users. Terminals are most logically considerations, particularly the availability and cost of 
located at points where many routes converge or meet [55]. suitable land. 
They should also be conveniently located for passengers 

entering and exiting the system. Location decisions may also If an urban undertaking has only one depot, a central 

be driven by the desire to integrate bus services with other location is normally desirable, unless the cost of land makes 

modes of transport. Terminals do, however, generally have a this impossible, in which case a location close to one of the 

negative effect on traffic conditions in the surrounding areas busier routes is preferable [55]. If it has several depots, it’s 

due to the number of bus movements in and out of the usually better for them to be located in the suburbs, since this 

terminal [55]. This is an especially important consideration for will be where most buses start and finish their days’ work, and 

terminals located in central city areas. dead mileage will be minimized. If traffic congestion in a city 

is severe, a number of small depots, each conveniently 
A single terminal may suffice for a bus system in a small city, located near the starting point of a route, may be preferable, 
whereas a bus system in a medium or large city will inevitably in order to minimize the time lost by buses in traffic congestion 
require multiple terminals. In large cities requiring multiple between their depots and route starting points [55]. In 
terminals, these may be located on the periphery of the many cases, however, buses start work long before 
central area. In such cases, each terminal should be allocated commencement of the normal working day, so that 
to a group of routes that share a similar corridor or congestion is less of a problem at times when buses are 
geographical coverage [55]. This has the advantage of travelling to and from their routes. 
minimizing bus movements through the central city area and 

therefore reducing congestion. However, this will require 

users to complete a portion of their journey on foot and 

passengers wishing to travel through the city centre may be 

required to walk significant distances between terminals to 

interchange routes. Alternatively, bus routes can be designed 

to pass through the city centre while beginning and 

terminating outside the city centre. In this setup terminals can 

be located in the suburbs, reducing both the impact of 

terminals on traffic congestion and the cost of their 

construction [55]. While this will improve passenger 

connectivity in the central city area, it may contribute to 

increased congestion due to the large number of buses that 

need to pass through the city centre.  
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