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Introduction:
Directorate of Urban Land Transport (DULT) has been set up by

Every year DULT provides opportunity for 2 months paid

the Government of Karnataka under the Urban Development

internship at its headquarters in Bangalore to Masters as well to

Department with objective to coordinate planning and

Bachelors students from all over the country. The 2 months

implementation of Urban Transport projects and programs. Since

internship program is in tandem with the colleges/university

its inception, the Directorate has implemented many initiatives

curriculum and usually the period is for June- August every year.

including service level benchmarking in Bangalore; preparation of

In continuation to that, internship for the year 2020 was held

policies on parking; preparation of mobility plans for cities in

during the period June-August and a batch of 20 interns have

Karnataka; feasibility studies for mass transit systems etc. It is

participated in this program. Interns have been grouped into 10

also working in tandem with BBMP, the city corporation of

teams and each team was assigned expected deliverables.

Bangalore and other city corporations on NMT initiatives. The

Interns were allowed to work from home online keeping in view

Directorate has also implemented Bus Rapid Transit System

of the persisting Corona virus pandemic.

between the twin cities of Hubli and Dharwad which is
commissioned for public use.

At the end of the program each team has made a presentation of
deliverables. This deliverable contains outcome of studies carried
out by interns to address the problem statement given to them.
They studied successful cases examples and compiled best
practices. Each deliverable has a description of studies carried
out and model developed. The finalised deliverable reports with
the assistance of mentors from DULT are presented in this
compendium.
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SUMMARY
India’s rapid economic development, especially since the 1990s is
intrinsically related to its urbanisation process. The structural changes
taking place in the economy and related poverty alleviation are both
outcomes and accelerators of this urbanisation. This process has
generated positive benefits for India’s gross domestic product and jobs
for the young demographic dividend. Today, Indian cities generate twothirds of India’s GDP, 90% of tax revenues, and the majority of jobs, with
just one-third of the country’s population (New Climate Economy, 2014).
It is projected that by 2030, while the urban population of India shall
grow to 40.76%, the share of GDP contributed by urban areas shall touch
approximately 70% (NHB, 2013). However, gaps remain in the overall
quality of life for the urban residents.

Indian cities are developing at a rapid pace with the support of various
national level schemes and missions. There is a clear shift towards an
integrated approach and strategic planning. This is particularly evident in
India’s Smart Cities Mission which is focused on stimulating development
and investments in Indian cities. It is therefore imperative to focus on
development of dense, socially-mixed neighbourhoods in cities. Such
areas promote human-scale urban environments complemented by
healthy public green spaces, vibrant markets, and a range of affordable
housing and public transportation options to maintain liveability.

Transit Oriented Development (TOD) is the exciting fast-growing trend in
creating vibrant, liveable, sustainable communities. It’s the formation of
compact, walk able, pedestrian-oriented, mixed-use communities
centred on high quality systems. This makes it possible to live a lowerstress life without complete dependence on a car for mobility and
survival. TOD can be done in terms of regional planning, city
revitalization, suburban renewal, and walk able neighbourhoods
combined. Transit Oriented Development essentially any development,
macro or micro that is focused around a transit node, and facilitates
complete ease of access to the transit facility, thereby inducing people to
prefer to walk and use public transportation over personal modes of
transport.

INTERNSHIP COMPENDIUM, 2020
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WHAT IS THE NEED FOR TOD??

TRANSPORT AND LANDUSE

•

•

•
•
•
•

In the period of urbanization land use and transportation are getting more
distinctive.
In 21st century decentralization and an increasing reliance on the automobile and
inefficient use of land is the major issues.
Sustainability requires that policy-making for urban travel be viewed in a holistic
sense: that planning for transport, land-use and the environment no longer be
undertaken in isolation one from the other.
So, increasing urban density, deficient infrastructure facilities, air pollution has
made problems in the vision of Ideal cities.
To achieve more sustainable urban development is widely recognized.
Accessibility can provide a conceptual focus for this integration because it relates
to both features of the transport system (e.g. speed, and travel costs) as well as
the land-use system (e.g. density and functional mix).

•
•
•
•

Mobility makes a region viable means vivacity of a space depends upon the
accessibility and availability of transportation.
Transport is a system that plays a vital role in the growth and development of a
region or nation by providing better connectivity also the reconstruction of a
region.
Land use means how the land is being used.
Land use and transportation are mainly corelated in a way that more the
convoluted transportation more diverse the land use and vice versa.
Impact of transport on land use is locations with high accessibility tend to be
developed faster than other areas. as residential areas.

Figure: The Land Use Transport
Feedback Cycle

INTEGRATION OF TRANSPORT AND LANDUSE
Straatemeier And Bertolini (2019) talked about the land-use transport feedback cycle
which shows the two-way interaction between transport and land-use.
• Within a few decades, the economic and social structures and along with them
the settlement patterns have been fundamentally transformed from a
predominantly rural society with agriculture as the most important economic
sector to an industrial and urban society.
• In terms of impact of land use on transport is the share of automobile trips
decreases with city size and increases with distance of homes from the centre.

3V APPROACH FOR TOD

The Node Value
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The place value

TOD

Source Wegener, M. and Fürst, F.
2004, pp-7

The market
potential value

The Node Value Describes The Importance Of A Station In The Public Transit Network
Based On Passenger Traffic, Connections With Other Transport Modes (Interlinking) ,
And Centrality Within The Network And Increase Number Of Hubs.
The place value reflects the quality and attractiveness of the area around the station
in terms of amenities (commercial, educational, cultural), facilities and local
accessibility.
The market potential value refers to the unrealized market value of station areas
such as major drivers of demands. Increase residential density, job density, social
diversity.
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PETER CALTHORPE (1993) IN “THE NEW AMERICAN METROPOLIS”
Peter Calthorpe codified the concept of Transit-Oriented Development (TOD) in
1980s. “Mixed-use communities within an average 2,000-foot walking distance of a
transit stop and a core commercial area. TODs mix residential, retail, office, open
space, and public uses in a walkable environment, making it convenient for residents
and employees to travel by transit, bicycle, foot or car.”
To make a city better and liveable Calthorpe has described seven principles. First
‘preserve’ natural environment, agrarian landscapes and cultural heritage sites.
Second is ‘Mix’ which represents mix income, mix age group and mix land use. Third
is ‘walk’ means create walkable city and human scale neighbourhoods. Forth is ‘bike’to prioritize bicycle network. Fifth one is ‘connect’; create high density road network
and limit block size. Sixth is ‘Ride’; make affordable and high-quality transit. Seventh
one is ‘Focus’ on matching the density and transit capacity.

PRINCIPLE
Higher Densities And The Concentration
Of Jobs , Agglomeration Effects To Boost
A City’s Competitiveness. Concentration
Creates Vibrant Communities, Mass
Transit Can Support The Large Passenger
Flows.

Improves Access To Tod Neighborhoods,
Boosting
Their
Attractiveness
And Increasing Real Estate Value.,
Sustainable Inclusive Growth., Higher
Productivity And A Smaller Carbon
Footprint. Use Of Public Transport And
Alternative Modes, Better Quality Of Life,
Development Opportunity To The Private
Sector , Reducing Further Proliferation Of
Gentrified Slums And Unauthorized
Colonies.
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PRINCIPLE 1: PEDESTRIAN AND NMT FRIENDLY
ENVIRONMENT

MIX

WALK

PRINCIPLE 2: CONNECTIVITY AND NETWORK
DENSITY
BIKE

CONNECT
PRINCIPLE 3: MULTI-MODAL INTERCHANGE

PRINCIPLE 4: INDUCING MODAL SHIFT
RIDE

FOCUS
PRINCIPLE 5: PLACE-MAKING AND ENSURING
SAFETY

PRINCIPLE 6: HIGH DENSITY, MIXED USE, MIXED
INCOME
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Paris:
Improving Quality of Life through Mass Transit

King’s Cross :
TOD for Regeneration of Inner City Neighborhood, London

Grand Paris is a project aiming to transform Paris region into a major world-class
metropolis of the twenty-first century, while improving the quality of life of residents,
correcting spatial inequalities and building a more sustainable city. New economic
centres, residential and mixed neighborhoods and a scientific and academic cluster
will be developed around Paris, on the transportation nodes created by the new
transportation system that will connect these poles together and with the airports,
train stations and Paris’ centre.

King’s Cross is a mixed-use, multibillion-pound, ongoing urban regeneration and
redevelopment project in the north-east of central London. It is located on the site of
former rail and industrial facilities to the North of King’s Cross and St Pancras
mainline railway stations.

The Grand Paris project adopts a very comprehensive approach to tackle this and
other different issues faced by the capital. The new transport network will be
accompanied by major urban projects developed as TODs. The Grand Paris Express
will be an unprecedented economic, technological and social accelerator, which will
link the three Paris region’s airports with business districts and science parks. New
neighborhoods will host multiple features (housing, economic activities, university
centres and cultural facilities) around the strategically placed stations.
Thus, the project will result in the reduction of commuting times. The promotion of
public transport will lead to reduction in car use leading to better air quality and
reduction of greenhouse gases emissions.

• Built on a 67 acre (27 ha) piece of inner-city
land in central London.
• The redevelopment involves restoration of
historic buildings
• New construction, with the entire plan
organized around internal streets and 26 acres
(10.5 ha) of open space to form a new public
realm for the area.
• The site is also a major transport hub for the
city, having the highest public transport
accessibility in London and being served
directly by six London underground lines,
two national mainline train stations, and an
international high-speed rail connecting to
Paris, making it a European passenger
gateway.

Before development began, the site
consisted of disused buildings,
railway sidings, warehouses, and
contaminated land, as well as a
variety
of
historic
buildings,
structures, and surfaces that had
survived the site’s former existence as
a Victorian townscape. The south half
of the site was densely occupied with
structures from the transport hub,
including
gasworks,
gasholders,
railways, and storage and interchange
buildings.

INTERNSHIP COMPENDIUM, 2020

5

TRANSIT ORIENTED DEVELOPMENT

CHAPTER - 1

Portland: Combining Growth Management with Strategic Planning
The success of TOD in Portland is a result of a strategic planning process that deliberately integrates land-use and multiple modes of transit. Empowered agencies with strong vision
and institutional support enabled TOD in the city. Along with a dense network of multiple modes in the city area, public transit in Portland also provides excellent regional
connectivity. The authority of the regional government and the citizens’ trust on the government played a big role in accomplishment of TOD in Portland.
CITY/STATION
SCALE

PARIS
Regional

LONDON/ KINGS CROSS
Station Area

PORTLAND
City

POPULATION

1.1 million

AREA

2845 sq.km

0.27 sq.km

376 sq.km

Metro

Metro

Light Rail Transit

THEME

Improving quality of life through
mass transit

Transit Oriented Development for regeneration
of inner city neighborhood.

Combining Growth Management with
strategic planning by empowered
agencies

TYPOLOGY

Urban Centre Suburban Centre

Urban center regional transit terminal

Urban Centre Suburban Centre

High Density Development as per
TOD Principle

FAR of 4.5, Building Height ranging from 1-28
storeys

Increased in permitted densities, vertical
housing tax exemption

DIVERSITY

Mixed use area on TOD Principle
around major transit stations with
housing, office retail, education and
recreational uses

Mixed use including offices, housing retail,
leisure, hotel and education facilities

Addition of land to urban growth
boundary for residential and mixed use
Restricted auto oriented Landuse

DESIGN

Vibrant Public Spaces to complement
Buildings

Restoration of inner city land
Open area including public parks, streets, lanes,
squares Principle of Connectivity and
Permeability

Overlay Zone calling for pedestrian
oriented design

Increase in per year housing
construction rates 90% of the
population to be residing in 2km
distance from a transit station
Large amount of public fund for
Social Housing

Gross residential density of 74 dwelling units
per hectare 13 different residential
developments (mix of ownership, rent and
shared-ownership)

Increase in share of multifamily housing
unit

Creation of 4 new auto-matic metro
lines, the grand Paris express
Network of Metro, Bus and Tramway
Lines

Served by six underground lines, two national
railway stations, an international high-speed
rail, 12 bus routes and easy access to four
airports.
Public realm for pedestrians and cyclists,
Storage facilities for bicycles and cycle hire
scheme.

Integration of multi modal transit
including LRT, Bus network, Commuter
rail and street cars, Maximize parking in
station area

MODE OF
TRANSIT

DENSITY

HOUSING

MOBILITY
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0.63 Million

Portland has a TOD strategic plan called
“Metro TOD Program”. It ensures that
the
program
maximizes
the
opportunities for catalyzing TOD
throughout the region and effectively
leverages additional resources to
comprehensively advance TOD in all
station areas and frequent bus
corridors.
By focusing compact growth around
transit stops with various land-use
policies, legislations and fiscal tools, TOD
in Portland capitalizes on transit
investments by bringing potential riders
closer to transit facilities and increasing
ridership
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CURITUBA TRANSIT ORIENTED DEVELOPMENT, 1974
Capital city of the State of Parana in
Southern Brazil. , Curitiba, with 1.8
million inhabitants, occupying a total
area of 435 km2, about 4,200
inhabitants per square kilometre

Unable to afford a light rail system, the city
gave priority to buses, allowing them to move
faster and be more efficient.

As early as the 1960s Curitiba (Brazil) developed a comprehensive Transport Master
Plan. The main idea was to develop mixed land- use along transport corridors to
minimize the need to travel.In 1974 the first BRT line was opened along one of these
corridors to increase public transit ridership. The BRT is the heart of this transitoriented development and features speed buses that only connect transport centres
over long distances as well as short distance buses.

While URBS is responsible for planning and
controlling transit in the metropolitan area and
granting permissions to bus transit operators, IPPUC
consolidates urban development plans, programmes
and projects of different administrative units of
Curitiba and its metropolitan area.

• High rises permitted
along corridor, more
the distance from the
corridor less the
FAR(4).
• 75% of Curitiba’s
commuters use the
bus system.

CURITIBA TOD, 2016

In 1965 an autonomous planning agency,
positioned directly under the mayor and
URBS (Urban Development Authority of
Curitiba), created in 1963.

SOURCE: CROESE, S., 2016.

• First BRT System, A Cost-effective Solution To A
Transport Problem.
• 179 Busses, 34 Articulated Busses, 145 Bi-articulated
Busses.
INTERNSHIP COMPENDIUM, 2020
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THE ROSSLYN-BALLSTON METRO CORRIDOR, ARLINGTON, VIRGINIA, 1979
Arlington, Virginia, An Urban County Of About 26 Square Miles, Is Located Across
The Potomac River From Washington, D.C., Arlington County Has Three Major
Planning Corridors: The Rosslyn-Ballston Metro Corridor Which Includes Five Metro
Station Areas; The Jefferson Davis Metro Corridor Which Includes Three Metro
Station Areas And A Future Streetcar Line And The Columbia Pike Corridor Which
Also Includes A Future Streetcar Line.

GULP OF R-B CORRIDOR, 1961

GULP OF R-B CORRIDOR, 2015

GREEN LINE TOD
At 26 square miles, Arlington is the nation’s geographically smallest (self-governing)
county and contains no incorporated municipalities. It provides both city and county
services and funds the Arlington public schools. Concentrating growth on 11 percent
of the land area in the county around the Metro stations.
CHALLENGES FOR IMPLEMENTATION
Gave Importance Of Revitalizing The Area’s Existing Retail Corridors Without
Jeopardizing The Character Of The Single-family Neighborhoods. Shifting
demographics. The changing real estate market. Create new opportunity to channel
growth into livable communities near transit.
INTERNSHIP COMPENDIUM, 2020

• The Rosslyn-Ballston Metro Corridor
(R-B Corridor) is one of Arlington's
two Metrorail transit corridors
targeted
for
high-density
development.
• The R-B Corridor, approximately
three quarters of a mile wide and
three miles long, is located along
Wilson Boulevard between the
Potomac River and North Glebe
Road.
• Five Orange Line stations, which
opened between 1976 and 1979,
are in this corridor: Rosslyn,
Courthouse, Clarendon, Virginia
Square/George Mason University
and
Ballston/Marymount
University.
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TRANSIT-ORIENTED DEVELOPMENT IN BRISBANE, SOUTH EAST QUEENSLAND (SEQ), AUSTRALIA,2000
• Brisbane is the capital and the largest city in the state of Queensland. At two
million inhabitants, it is the third most populous city in Australia after Sydney
and Melbourne.
• It is located in the south-eastern region of the state of Queensland.
• South east Queensland (seq) is one of the fastest growing regions in Australia.
• Being an attractive destination for interstate migration.
• Increasing pressure of population growth on land and infrastructure has resulted
in urban sprawl and traffic gridlock which has begun to adversely affect the quality
of life in the region.
• Total 11 regional and city council are there.

The purpose of the South East Queensland Regional Plan 2009–2031 (SEQ Regional
Plan) is to manage regional growth and change in the most sustainable way to protect
and enhance quality of life in the region.
Gave importance to the exiting
transport corridor
TOD as many local planning frameworks
are based on the concept of zoning
rather than development coding.

INTERNSHIP COMPENDIUM, 2020

THE SEQ REGIONAL PLAN

• Lack of access to economic and social
opportunities.
• Also, personal security is a huge
concern: each year.
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TRANSIT-ORIENTED DEVELOPMENT IN DELHI
• DDA and UTTIPEC are attempting to
demonstrate
TOD
principles
at
Karkardooma, East Delhi.
• It proposes mixed-use developments
with a variety of housing types
(including EWS units)
• As per the proposal, 30% of FAR for
housing are dedicated for other housing
categories.
• The Khyber Pass Metro Depot is located
9 kilometers north of the city center
near the Yamuna river.

The development nodes and
have further promoted the
outward growth of the city thus
supporting sprawl.

The objective of achieve this
paradigm shift is to offer more
attractive alternatives to the use
of personal modes – low cost,
comfortable, non- motorised
transport, pleasurable walking
experiences and very easily
accessible and comfortable mass
transportation
with
easy,
convenient
and
comfortable
intermodal transfers for last mile
connectivity.

INTERNSHIP COMPENDIUM, 2020
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TRANSIT-ORIENTED DEVELOPMENT IN NAYA RAIPUR

• The Government Of Chhattisgarh Has Envisaged The Creation Of A New City
By The Name Of Naya Raipur
• The Site Is In The West Of River Mahanadi, A Perennial Source Of Water, In
The Middle Of Naya Raipur Development Authority (NRDA) Planning Area.
• The Development Plan Covers A Total Area Of 237.42 Sqkm, Out Of Which
The Core Area Would Be Spread Over 95.22 Sqkm.
• Access Controlled Expressway From National Highway No. 6 And A Short
Railway Line To The New City From The Raipur – Titlagarh – Vizagapatam
Railway Line And Integrating The Two With An Intra-city Bus Rapid
Transport System (BRT)

The vision for the Naya Raipur TOD Study is to develop a transit
supportive framework that supports a series of seamless selfsufficient neighborhoods in Naya Raipur each with a distinct
character- linked with sustainable mobility options.
Naya Raipur Has Heralded The Era Of Total Revamp Of Urban
Development Scenario In The State. Also PPP Model Will Be Effective
Here In Housing And Road Sector. Computerization for Land
Acquisition, Accounting And Land Disposal.

INTERNSHIP COMPENDIUM, 2020

The Nava Raipur TOD
study will be one of the
handful Greenfield TOD
projects in the world..
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URBAN SPATIAL STRUCTURE
TOD is usually regarded as an urban spatial planning tool.
TYPOLOGY
 The station
 Downtown
 Major Urban Center
 Neighborhoods
 Suburban Town Center

TOD TYPE
 Single node
 Multi-node
 Corridor

Multi-scaled spatial phenomenon. Population census
presents the distribution of residents, and the ridership
reflects the traffic demand around the transit nodes. 500–
800 m in distance. In definition. In china, the areas within a
1000-m radius and a 1500-m. Urban structure the three
indicators are network group, the activity group, and the
human group.

ASPECTS OF TOD

URBAN FORM CHANGE

 Relationships among different urban elements.
 Recognize the urban vibrancy or urban growth poles.
 Emphasizes a sustainable and balanced city
 A more complete public transportation network and
sufficient transit facilities should be constructed in areas
where the transportation services could not match the
demand, such as the urban edges.
 The lack of interdepartmental coordination leads to
difficulty in integrated utilization of a transit node and its
surroundings.
A collaborative design system is required for a win-win
situation, integrating government, developers, and
transit agencies.
 High concentration should be distributed throughout
suburban areas.

Network–Activity–Human model
Areas with proper and
efficient
transit
network and facilities
always
lead
to
convenient traveling.

Different Activity
structures result in
multiple land-use
patterns. Building/
organization
densities and job/
employment
densities.

 Increasing the land development intensity around large
residential blocks and developing a diversified TOD
community in the suburban areas could also reduce the
tension of the city center.

URBAN SPATIAL FORM
The whole urban area has been classified according to the characteristics of the
Network index, Activity index, and Human index. The urban category can be
separated into two parts. First, identify the hotspots and potential TOD areas; second,
identify where the imbalances derive from.
INTERNSHIP COMPENDIUM, 2020

Human structure reflects living space and the agglomeration of people. Population
density is commonly used to describe the static distribution of inhabitants.
perspective, which includes travel behavior, recreation behavior, social behavior,
parking behavior, and consuming behavior. TOD has a strong effect on travel behavior
and mode choice, which can be reflected by the transit ridership.
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CASE STUDY ANALYSIS (OUTCOME + SCALE)
Corridor level

OPPORTUNITIES

CHALLENGES

• Single ownership
• High percentage of government lands
• Opportunity to master plan new
communities around transit
• Lower land costs
• More financial resources appropriated
• Opportunity for constructing higher
capacity infrastructure systems
• Strong political support
• Minimal regulatory barriers

• Long timeline for new cities to take shape
• Unknown population composition
• Limited opportunity initially to achieve
jobs-housing balance
• Often sprawl-inducing as public transport
connectivity to city centers is not strong
• Developer may not have the appetite for
risk- taking

• Higher percentage of sites available
for transformation
• Opportunity to improve transit access
to lower density neighborhoods
• Lower land costs

•
•
•
•
•

• Often located near major
transportation corridors and
established employment centers
• Active transportation modal share is
higher, specifically in low and middle
income areas
• Opportunity to improve transit access
• Opportunity to redeveloping aging
building stock

• Multiple- ownership requiring land
assemblage
• Irregular property sizes and
configurations
• Existing land uses typically not transit
supportive
• Large block sizes inhibiting walkability
• Constrained right-of-ways

Naya Raipur, Curitiba

Arlington

Delhi, Brisbane

Pros

• Manageable governance system
also resources
• Single authority for land
acquisition
• Naya Raipur development plan for
2031, Curitiba development plan
• A cost-effective solution to A
transport problem
• Land use along “structural axes”;
0.4 km radius from the corridor.
• Creation of social housing, Curitiba
• Density bonuses

• Rebirth of
suburb
• Preserve the
neighborhoo
d by low
density
• Underground
metro rail to
preserve the
neighbourho
od.

• Transportation and
regional
transformation
• Last mile
connectivity to
major public modes
• Pedestrians and the
NMT are amongst
the most neglected
ones

• All cities should have policies, no
one size fit for all.
• High demand for housing market
at center.
• Sustained political commitment
• Provide quality service
• Safety and cost minimization
• Reshaping urban form and landuse patterns has not been a
primary focus.

• Political buyin, and
institutional
capacity.
• Not only
increase
transit
ridership but
also enliven
community
life, build
social capital,

• Lack of regional
coordination at the
metropolitan level
• Restrictive national
regulations and
administrative
constraints at local
level
• Lack of access to
economic and social
opportunities is a
major concern.

Cons

Delhi and Paris are comparable in terms of land area, population and length of metro
network, but differ greatly when it comes to access to last mile connectivity and
integration of multiple modes.
Low densities near to transit stations in Delhi help little in addressing the pressing
issues of housing shortage and gentrification.
Both these capital cities have similar trends of demographics with significant annual
migration, but the absence of growth management strategies in Delhi had lead the
transit to follow development.

INTERNSHIP COMPENDIUM, 2020

SUBURBAN

Example

GREENFIELD

Zonal level

URBAN

City level

DEVELOPMENT CONTEXT

Low density
Sprawled pattern of development
Singular land uses
Poor mobility connections
Prioritization of automobiles over
pedestrians

Both Ahmedabad and Curitiba have Bus Rapit
Transit System at the heart of their TOD. While
both the cities increase densities by increasing FSI
adjacent to transit corridor, Ahmedabad is yet to
enforce strict parking regulations and higher
parking charges, already in place in Curitiba,

Portland, a TOD based on light
rail transit is a good example
of using growth management
strategy
with
regional
planning and coordination for
success of a TOD.

With the TOD policy in place in Ahmedabad,
several significant interventions such as creation
of pedestrian only streets, introduction of bike
share schemes at bus stations etc. are
anticipated in the coming years.
In Curitiba neighborhoods that are not in
immediate proximity of the BRT stops are well
connected to the system with city buses and easy
inter-modal transfers.

The implementation of TOD
by way of station area plans
and overlay zones are
important
lessons
for
Mumbai to take in the
context of failed station area
planning by way of only
skywalks.
13
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SITE LEVEL

STATION AREA

CORRIDOR

CITY- REGION

TRANSIT ORIENTED DEVELOPMENT
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BOUNDARY/ZONE

KEY OUTCOMES

Administrative boundaries /transit system

Involves integration of land uses with transit
system planning to support analysis and
decision making related to city wide growth
management. Provide a point of intervention
for TOD as a policy in statutory documents
(Master plan/ Development plan).

• TOD policies
• Generic DCR modification
• Institutional framework for
implementation
• Metropolitan /City TOD plan
• Accessibility guidelines

Ensures that development at one station
complements development at other stations
resulting in a network of transit - oriented
places . Specific transit ridership goals van be
evaluated at this scale against development
potential around transit stations.

•
•
•
•

TOD Policies
Generic DCR Modification
Real Estate / land value Capture Potential
Institutional framework for
implementation

Focuses on areas surrounding transit stations
within a 5-10 minutes of walking distance
focusing on land use , transit station
accessibility , multimodal integration and
connectivity

•
•
•
•
•
•

Detailed station area plan
Urban Design guidelines (Built Form)
Accessibility / Streetscape Proposals
Real Estate /Land Value Capture Potential
Investment Strategy
Implementation plan

Focuses on individual development within a
station area . Includes target for net intensity
and density for development , internal
circulation , building design and parking

•
•
•
•
•
•

Site Plan
Detailed Development Program
Urban Design Plan
Accessibility / Streetscape Design
Financial Strategy
Implementation Plan

TOD implementation program, Addis
Ababa, Ethiopia

10-minutes (800m -2km) walking /cycling
distance on both sides of existing/ planned
transit corridor
BRTS urban Design Strategy , Hubli Dharwad, India.

5-10 minutes (400m-1km ) walking
distance from station facilities.
TRX Financial district ,Kuala Lumpur

Individual parcel within 5-10 minutes
(800m -1km ) walking distance from the
station facility.
Metro Mansion Station , Nanchang China

FOCUS
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FINANCING TOD IN INDIAN CITIES
Land
Horizontal
infrastructures
Vertical
infrastructure

Mixed use
Mixed income

Pre-construction

Mixed mode

Construction

“Branding” (sense
of place)

Operation &
maintenance

Intangible Assets

Processes
Users (fees & charges)

Direct participation
Indirect participation
Loans
Bonds
Guarantees
Insurance

Three crucial factors
 TOD implementation requires cross-disciplinary
integration and partnering at various tiers of
governments.
 It involves significant capital investments at various stages
of projects.
 Has long gestation periods and hence difficult to assess
definite returns (especially at city and corridor scale).

INTERNSHIP COMPENDIUM, 2020

Investment
revenues

Equity

Investment
incentives

Debt

De-risking
products

Transaction level:
contracts

Concession agreement
Leasing agreements
Service agreements

Own source
evenue
Legal Entities and
Structures:
Implementation vehicles

Land value increments
Air (building rights)
Grant funding
Fiscal incentives
Intergovernmental
transfers
Taxation
Leases Sales

Enabling/
Institutional
frameworks

Rail + Property

Upzoning

Special Purpose Vehicle

Designated intervention
areas

Business Improvement
District

Land readjustment

Consortium

Eminent domain
15
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Opportunities

Approach for TOD Implementation

 National government is encouraging TOD as urban growth
strategy.

 Influence Zone: Demarcate influence zone
nearly 500-800m radius of the transit station

 Early dialogue between three key stakeholders (Government
agencies, Developer sector and financial institutions).
 Awareness and acceptability – key to reform implementation.

 High Density Compact Development:
Density and FAR norms can vary across
the city

 Emerging area and hence there is lot of untapped potential
(taxes, levies, surcharges, increased revenue).

 Mixed Use Development: optimization of
infrastructure & resources

 TOD Specific financing models does not exist. Financing TOD
through business model approach.

 Mandatory
and
Inclusive
Housing:
minimum %age for affordable housing and
provision of EWS & LIG.
 Multimodal Integration: High quality
integrated multimodal transport system.

Challenges

 Focus on pedestrians, cyclists and NMT users:
The streets should be designed for users of all
age groups and for all types of commuters

 Lop- sided flow/inter government fiscal transfer
 Limited success with user charges reforms
 Lack of awareness

 Street Oriented Buildings and Vibrant Public
Spaces

 Restrictive regulations and administrative constraints – DP’s does not contain
financing strategy

 Street Vendors, Preserve Open Spaces,
Safety and Security and Managing
Parking

 Inadequate policies and regulations for strategically creating development
intensity along with the underlying infrastructure
 No Incentives for coordination between ULB’s inelastic taxation structures

Statutory Framework

Gaps in the Policy (National TOD Policy)

•

•

There are no details regarding the composition of Grievance RedressalCommittee.

•

Certain Development Control Regulations (DCR’s) need clarity.

•

No coherence of TOD policy norms and EIA norms.

•

No details of processes involved in Traffic Impact Assessment(TIA).

•

No details on Transfer of Development Rights (TDR) absorption.

•

Single window clearance does not take into account the external approvals like EIA.
Besides, thereis no mention of the timeline for granting approvals.

TOD policy should be notified as part of the Master Plan/Development plan of the
city.

•

The building bye-laws and development control regulations would need to be
amended to incorporate the changes required for implementing TOD.

•

The influence zone of the TOD should be clearly notified by the concerned
authority.

•

The ULBs and the concerned authorities/agencies should prepare a comprehensive
plan integrating all the utilities, physical infrastructure and essential facilities such
as roads, sewers, drainage, electric lines, green spaces, police post, fire post, substations, etc.

•

The plan would be useful to assess the carrying capacity of the existing
infrastructure and the upgradation needed to meet the increased demand once
TOD is implemented.
INTERNSHIP COMPENDIUM, 2020
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IMPLEMENTATION FRAMEWORK FOR TOD IN INDIAN CITIES
TOD brings together elements of land use and transport planning,
urban design, urban regeneration, real estate development,
financing, land value capture, and infrastructure implementation to
achieve

more

sustainable

urban

development.

Since

TOD

implementation can be complex, it is essential that cities understand
the dynamics at play related to all city systems- real estate
economics, transit routing, infrastructure design, land use planning
and zoning, the development of the local economy through urban
regeneration, and urban design- to achieve the concept’s full
potential. TOD, as a tool, enables city actors to negotiate through
varying urban priorities to ultimately prioritize inclusion and resilience
in an optimized environment.

Eight principles of TOD & projects from inception

A: Pre-Implementation TOD Feasibility

1. Align human/economic densities, mass transit capacity and network characteristics
for greater accessibility

1.

Economic Baseline, Real Estate Assessment and Revitalization

2.

Travel Demand Projections, Alternatives Analysis & Infrastructure Design

2. Create compact regions with short commutes
3. Ensure resilience of areas connected by mass transit
4. Plan and zone for mixed-income neighbourhoods at corridor level
5. Create vibrant, people-centric public spaces around stations
6. Develop neighbourhoods that foster walking and biking
7. Develop good quality, accessible, and integrated public transit
8. Manage private vehicle demand

B: Best Practice Planning & Design TODs
3. Regional Strategic Planning and Intergovernmental Coordination
4.

Urban Design, Parking Standards and Zoning Regulations

C: Tools & Mechanisms for TOD Implementation
5. Land Value Capture and Other Financing Mechanisms
6. Supporting Infrastructure, Physical Implications and Cost Estimates
7. Making the Case for TOD to the Public

INTERNSHIP COMPENDIUM, 2020
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The following TOD Knowledge Resources were developed to supplement existing
resources in the 5 step TOD Framework. For each step, the types of learning
resources that were identified to be most useful are identified as per the Framework
Step and Knowledge Topic.

Five Step Process - Knowledge Product

Based on the types of resources identified across the 5-step TOD Framework, new
Knowledge Products have been categorized into different types. The new Knowledge
Products intentionally go beyond discussing TOD theory, but rather focus on
actionable tools for implementation and decision-making.

The resources are

supported by references for accessing standards, case studies and templates such as
development control norms (zoning codes) and template terms of references for
hiring consultants as implementation agencies.

TOD is supposed to yield benefits, not costs.
 Incorporate TOD plans in master plan. In most of the Indian cities don’t have their
own policies for that cities will implement the best TOD practising cities policies.
But that may not be better for the selected cities. So, based on the past and
present situation of the cities TOD plans should be made and incorporate them as
a special chapter to the master plan.
 Proper planning, funding, design framework for long term. For TOD
implementation cities should have a long-term detailed department wise
planning.
 For allocate and utilizing, proper resource planning should be done. As an
example, Naya Raipur can be taken to follow the policies they have made for
different sector also the phase wise resource planning of the city.
INTERNSHIP COMPENDIUM, 2020
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Local authority’s capacity building is the major
factor for successful TOD implementation. Like as
example, in Brisbane metropolitan level TOD
planning

policies

have

included

the

local

authorities’ strategies and successful policies.


Heritage conservation is one of the main principles
of TOD described by Calthorpe. To follow this urban
spatial transformation by keeping the heritage has
been included in the policy of Curitiba TOD plan.



TOD talks about inclusive development where Social
housing or housing for poor is the prominent part.
In developing country like India TOD policies must
have some flexible percentage share of social
residential land use in the TOD policies.

INTERNSHIP COMPENDIUM, 2020

19

REVIEW OF REVISED MASTER PLAN - 2031

CHAPTER - 2

Review of
Revised Master Plan - 2031

INTERNS
Ms. Jagrati Jain, Ms. Kanika Jain

INTERNSHIP COMPENDIUM, 2020

MENTORS
Mr. Bhavana Nadagoudar

SUPERVISOR
Ms. Monica Kashkari

20

REVIEW OF REVISED MASTER PLAN - 2031

1.1 INTRODUCTION
Bengaluru, the capital of Karnataka state, is India’s third most
populous city and metropolitan economy. As one of the four largest technology

CHAPTER - 2

1.2 AIM
The main aim of the internship is to study and analyse the Draft Revised Master plan
2031 to address the gap with recommendations.

clusters in the world, Bengaluru is also India’s most global city and is expected to be
one of the world’s fastest growing city economies in the years to come. This
tremendous growth in economic, employment and other opportunities has led to an
exponential growth in population, from about 6 million in 2001 to over 12 million
currently in Bengaluru Metropolitan Area (BMA). This exponential growth is
accompanied by sprawl and unplanned sporadic development which is leading to
reduction in productivity, environmental degradation, water and other infrastructure
crisis and impacting the quality of life.
The Karnataka Town and Country Planning Act 1961, mandates
Planning Authorities at the local government levels to undertake preparation of
Master Plans for Planning Areas within their jurisdictions. Under the aegis of the
Government of Karnataka (GoK), the master plan is required to be prepared / revised
every ten years. The Bengaluru Development Authority (BDA) as Planning Authority
submitted the Draft Revised Master Plan 2015 (RMP 2015) in the year 2005 and GoK
sanctioned the Master Plan in the year 2007. Revisions to this plan were accordingly
due in the year 2015. BDA notified the intension to prepare the Revised Master Plan
2031 (RMP 2031), this time for a twenty year period. In accordance to the provisions
of the planning legislation, the Draft Plan was published for public suggestions and
comments in the year 2017 and BDA incorporated the revisions to the Draft RMP
2031 based on the suggestions received. This Revised Draft RMP 2031 is presently
being reviewed by relevant government departments at various levels with GoK. The

1.3 OBJECTIVE
The internship program emphasis on the study of the following objectives:
OBJECTIVE A: To identify the missing linkages in RMP-2031 Concerning Economy,
Social and Sustainable Development.
OBJECTIVE B: To study and analyze the growth strategies adopted in RMP and
present the key findings.
OBJECTIVE C: To critically evaluate TOD Policy w.r.t Densification, Renewal and
Mobility.
OBJECTIVE D: To study the implementation framework and link it to the financial
framework.
OBJECTIVE E: To study the process adopted and evaluate monitoring and evaluation
framework for effective compliance.

1.4 APPROACH
Based on the understanding of the Bangalore city with respect to the various aspects
on urban planning like land use, spatial growth, transportation, physical and social
infrastructure settings etc. with the help of various documents like RMP-2015,
Bangalore Draft TOD Policy, SDG Goals, Livability Index, KTCP Act, City Mobility Plan
and many supporting documents.

city’s efforts to address the challenges and transform Bengaluru into a competitive,
sustainable and liveable city calls for a holistic planning approach.

INTERNSHIP COMPENDIUM, 2020
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1.5 METHODOLOGY

STEP 1

STEP 2

STEP 3

Initial Assessment: Contextual Study of Bangalore

Comparison between Bangalore RMP and Master Plans of various similarly
placed cities

Identification of Problems and Potentials of Bangalore City

Review of RMP w.r.t the following Evaluation Parameters and present the
Gap Analysis:
a) Economic, Social and Sustainable Inclusive Development & Integration
STEP 4

b) Growth Strategies adopted w.r.t Land Use and Mobility
c) Strategies adopted for Densification and Renewal
d) Implementation and Financial Framework
e) Process adopted for Monitoring and Evaluation of Project

STEP 5

Outcomes in the form of RECOMMENDATIONS

INTERNSHIP COMPENDIUM, 2020
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RMP advocates growth of Bangalore in terms of pre-colonial, colonial and
Independence period. Bangalore can also in looked in terms of its identity as “Garden
city of India”, Pensioner’s’ Paradise” and “Silicon Valley of India”.

CHAPTER - 2

2. Phase of ‘Body Shopping’ Firms (1991 – 96)
•

Space constraints in the CBD, dispersal of firms took place in the South and
South East parts of the city.

1. GARDEN CITY OF INDIA (Till 1980s):
●

Bangalore reputation as Garden City began in 1927 with the Silver Jubilee

•

3. Phase of Offshore Development Centers (1966 – 99)
• Boost in real estate prices led to large scale development of land. High quality

celebration of the ruling empire; several development projects of parks, public
●

Secondary Business District developed around the CBD.

buildings and hospitals were instituted to improve the city.

office spaces were developed by the Government in the form of Advance

Bangalore still remains a well known Agricultural and Textile-Producing city;

Technology Park.
• Smaller firms could not afford the high rents started setting up in residential

well known for its production of silk.

properties which were later converted to office buildings.

2. BANGALORE AS PENSIONER’S PARADISE (Transitional
Phase)
●

Bangalore was called as Pensioners’ Paradise, as earlier it was a charming town

4. Phase of Product Development and ITES (1999 – present)
•

Large firms started setting up their operations in the Sub-Urban parts of the
city.

with quaint cottages and pretty bungalows with lovely gardens.
●

As the era of economic reformation began, government in Karnataka pushed
for economic reforms which changed the skyline of the city. Architecture grew
on Bangalore in terms of inevitable multi storied complexes, offices, residence,
malls, multiplexes etc. changing the entire image of the city.

3. BANGALORE AS SILICON VALLEY OF INDIA (1980-Present)
In mid 1980s, the economic expansion and transformation in terms of location:
1. Phase of Initial MNC Location (mid 1980 – 1991)
•

Concentration of offices in CBD.

•

Rent was available at affordable prices to firms.

INTERNSHIP COMPENDIUM, 2020
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SPATIAL GROWTH.
Bangalore Fort and Pete
Area Map-1791
A
Fortified
settlement
comprising
of
properly
planned townships with
amenities like a temple,
housing, water tanks and
Pete Area or Central Market

Expansion of Fort Area and
Development of
Cantonment
Fort area expanded in east,
north and south direction.
The Cantonment developed in
the west, north and south
direction.
Two areas developed under two
different Rulers independently
for eight decades until merged
in 1949.

INTERNSHIP COMPENDIUM, 2020

Formation of CBD and
Establishment of Colonial
Settlements-1914
The low density and scattered
bungalows were mostly seen near
the ‘Central Business District’
(C.B.D.)
In the south and south-eastern
side, colonial settlements- Cooke’s
Town, Frazer Town, near Richards’s
Town, Cox were observed.
The city had more open spaces,
lakes, and parks adding to the city’s
image of ‘Garden City.

Co - existence of Binary Urban
System 1924
Due to the Binary Urban System, the
urban fabric of this period reflected a
radical shift in economic, political
and social structure within the city.
Bangalore was envisioned to develop
as the garden city and began
development of parks, public
buildings and hospitals to improve
the city infrastructure. Cubbon Park
and Lal Bagh are few of the parks
present today.
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PROBLEMS & POTENTIALS
There are several distinct locational characteristics for various economic growth centers
which are responsible for shaping Bangalore to its present form. With respect to the
spacial typology of agglomeration of firms, four major areas of concentration can be
identified. These areas are:
1. CBD and the SBDs
• Multi-purpose office Complexes
• CBD: Also holds recreational and
shopping destinations
• SBDs: Primarily for offices and
ancillary support services.
2. Municipal Area in the South and the East Quadrant
• 1960 – 80s: Planned Residential Neighborhood Development by BDA.
• Plots planned for single unit row housing have been modified by the IT firms and
used as office spaces.

Problems
•

Lack of Land-use and Transportation integration.

•

Addition of 80 sq.km. in BMA will heighten existing water crisis.

•

Cauvery drying up and demand for drinking water reaching record highs every
year.

•

Bellandur Lake is going toxic day by day.

•

Low-density development on fringes.

•

No clear defined road network hierarchy.

•

Dropped network speed due to congestion and heavy traffic and overcapacity of
junctions.

•

Improper parking space and management.

•

High air and noise pollution levels.

•

Less sense of belonging with the influx of population.

Potentials
•

• Strip development along the major highways leading out of the city; mainly in
South and South East direction

Bangalore holds great potential in the tourism sector- as it has National Parks and
is rich in Natural and cultural Heritage.

•

• Agriculture land was bought by developers and were converted into offices with
customized campuses for large IT firms.

Lakes and other such wetlands can act as carbon sinks and help to mitigate the
effects of excessive air pollution in Bangalore.

•

Conservation of lakes holds the potential to recharge and improve the
groundwater levels.

•

The Western Arc holds the potential to retain and encourage agricultural
economy when developed in a planned way.

•

Bangalore has a Draft TOD Policy , Draft CMP and Draft Parking Policy in place

3. Suburban (along major highways leading out of the city)

4. Special Zones in the periphery
•

Exclusive Developments for promotion of IT industry.

•

Linked with Specialized Incentives for Infrastructure development.

INTERNSHIP COMPENDIUM, 2020
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Bangalore

Hyderabad

Ahmedabad

Delhi

City

10.70 Million

7.75 Million

6.35 Million

45.20 Million

Core

8.43

6.81

5.57

16.32

City

8005

7228

2,433

33,578

Core

741

650

450

1,483

Adherence to environmental
zoning.

Yes

Yes

Yes

Yes

Land use transport integration

No

No

Yes

No

Compactness

Yes

Yes

Partial

No

Map

Population

Area (Sq.Km)
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LAND USE (EXISTING & PROPOSED):
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SCENARIO AND STRATEGY PROPOSED FOR RMP – 2031
There were three strategies proposed for development of the city in Draft Revised
Master Plan
2031 for Bangalore which are as follows:
• Containment Scenario
• Corridor Driven Scenario
• Differential Growth Scenario
Public participation in the form of stakeholder consultaion with various public and
private agencies , citizens, NGOs was conducted before differential growth scenario
was selected as the basis of development for RMP-2031.
DIFFERENTIAL GROWTH STRATEGY
•
•
•
•
•
•

Population: 19-20 M; Public transport share: 66.6%
Unidirectional- Multi-directional traffic flow.
Opening up of preserved agriculture zone for development
De-commercialization in the city core
De-congestion of the core city.
Promotion of economic activities along the periphery of BMA in a planned
manner.
• Dual pipe line system with streamlining Rain Water Harvesting.
• The Volume Capacity Ratio of the network indicates congestion free
movement of traffic due to prior allocation of economic nodes and
decongesting the core city.

INFERENCES
• There is an increase in residential area by 30.4 %.
• The comparative analysis shows that the agricultural land has increased but
the is a steep decline in forest area by 79.1% and area for water bodies and
streams by 30.88%.
• There is a notable increase in the land use of transportation by 25.6%.
• Bangalore is currently facing acute water problems which may increase in the
coming future with the decline in area of water bodies and streams.

INTERNSHIP COMPENDIUM, 2020

POTENTIAL REASONS FOR ADOPTION OF DIFFERENTIAL GROWTH STRATEGY
• Stakeholders consultation took place for consideration of this strategy.
• Differential Strategy does not overshoot or fall short over the population
projected.
• The main aim of compact city development is addresed.
• Proposes decongestion of city core.
• Transportation network and public transport share is given equal importance.
• Proposes re-establishing the old ways of water distribution based on dual pipe
system; and river valley system and introduction of mandatory rain water
harvesting.
• There is a considerable increase in public transport share.
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OBJECTIVE A

OBJECTIVE B

OBJECTIVE C

OBJECTIVE D

OBJECTIVE E

Review of RMP w.r.t
Social, Economic &
Sustainable
Development

Critical Analysis of
growth strategies
adopted in RMP-2031

Evaluation of Draft TOD
Policy w.r.t Densification,
Renewal & Mobility.

Linking implemen tation framework to
the financial
framework

Study of Monitoring
and Evaluation
framework of the
project

Inferences and Gap Analysis

INTERNSHIP COMPENDIUM, 2020
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TO IDENTIFY THE MISSING LINKAGES IN RMP CONCERNING TO
ECONOMIC, SOCIAL & SUSTAINABLE DEVELOPMENT.

WHAT RMP SAYS?
(Draft) Revised Master Plan - 2031 Bangalore with respect to economic, social and
sustainable development of the city, addresses the following:

➢ Compact City Development: RMP 2031 portrays an underlying vision of

CHAPTER - 2

➢ Increase in Workforce Participation: RMP proposes that there will be an

considerable increase in workforce participation as per the projections made
on techniques of Business as Usual.

➢ Protection of Nature and Heritage: With exemption of Planning Zone-A, RMP
also excludes heritage site and National parks from the underlining vision of

compact city development in order to protect nature and built heritage form
further densification and exploitation in the wave of urban development.

development in line with the concepts of Compact City Planning.

➢ Planned Greenfield Development: To address issues related to urban sprawl

and low density development along the fringes, RMP proposes for planned
greenfield development to arrest growth of the city in haphazard manner and
adds 80 sq. Km of area in BMR.

➢ Core City (Planning Zone - A) exempted from applications of the concept of

compact city development: To protect Core city for getting further densified,

RMP exempts the Planning Zone A for further commercialization and
application of compact city development.

➢ Disaster Management and Flood Mitigation Strategies: RMP proposes city
level Disaster Management Plan (DMP) in line with the Karnataka State
Disaster Management Plan.

➢ Affordable Housing: Bangalore being a city offering high educational

infrastructure, RMP proposed separate affordable housing specially for
women.

➢ Dual Pipe System: RMP here talks about incorporation of old ways of water

distribution and preservation in the city by adopting river valley system for
water distribution with emphasis of techniques of Rain Water Harvesting and
Ground Water recharge for conservation of water.

INTERNSHIP COMPENDIUM, 2020

INFERENCES / GAP ANALYSIS
Based on the understanding of RMP and the present ground realities of the city,
there are several gaps identified which are as follows:

➢ RMP violets its concept of Compact City Planning by adding 80 Sq. Km of area
in BMR. Presently, BBMP is not able to provide municipal services within the
existing boundaries adding 80 sq. Km of land will result in urban development
with lack of basic amenities.

➢ Opening of Agricultural Conservation Zone for development. RMP - 2031 talks
about opening of conserved agricultural land for development. The present

agricultural produce is insufficient to cater city’s need, opening agricultural
land will further increase its dependency on surrounding areas’.

➢ Bangalore once India’s Garden city has lost its identity. The present share of

open spaces per person in Bangalore is 2.2 Sq. Km. Assuming strategies

proposed by RMP -2031 to be in place, the garden city of India would offer
open spaces per person as 1.87 sq. Km; where as URDPFI recommends that the
open space per person in a city should be 12 - 14 sq. km.

➢ Less sense of Belonging is analysed in the city as its has grown from Pensions’
Paradise to Silicon Valley of India.
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TO STUDY AND ANALYSE THE GROWTH STRATEGIES ADOPTED AND
PRESENT THE KEY FINDING
Studying Growth strategies which are formulated according to the adopted scenarios
stated by the master and vision Document 31 and present the finding in terms of
Analytical Analysis.

WHAT RMP SAYS?- Strategies mentioned in (Draft) Revised Master Plan - 2031
Bangalore for Land use Transport and Economy are as follows:
➢ RMP states the following Growth Strategies w.r.t Land use and Transportation:

➢ RMP advocates to the guidelines provided by NGT

➢ RMP states strategies for decongestion of the city core,implementation of
Karnataka Affordable Housing Policy, government land parcel for affordable
housing and redevelopment of slums.
➢ In Planning Zone C, limits for Natural growth for rural population have been
provided with demarcation on areas of natural growth.

➢ The need for Travel Demand Management and integration with the land use
development scenarios.

➢ Defining the road hierarchy and provide additional rings/radials wherever
possible and consider urban road design.
➢ Push for the Commuter rail system.

➢ Provisions for pedestrians and cyclists.

➢ 20-25% of the Planning Area under TOD

➢ Freight movement plan with logistic hubs and warehouses interconnected with
dedicated freight corridors.
➢ Interstate bus and rail hubs and integrate the same with the local public transit
systems for seamless intermodal transfers.

INFERENCES / GAP ANALYSIS
Based on the understanding of Strategies mentioned in (Draft) Revised Master Plan 2031 there are several gaps identified by doing SWOT Analysis.

INTERNSHIP COMPENDIUM, 2020
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STRENGTH

➢ Bangalore is well known as the IT Hub of India, also known as the start-up Hub
of India.

➢ Efficient use of metro rail within city limits.

➢ Climate of Bangalore is the biggest strength as the city has major production
centres thus enhancing the GDP of Bangalore.

➢ BMR alone is accounted for more than 17% of Karnataka's manufacturing,
service sector and infrastructure investments and will continue to attract more
investments in the future.

➢ Globalization of Karnataka’s economy shall continue not only through IT and

ITES sector but also through Service Sector by 2031, especially the Financial
Services Sector.

➢ The future development of IT and ITES industry shall located in the BMR

CHALLENGES/ WEAKNESSES

➢ Low density development in the fringes leading to urban sprawl
➢ Shift in Workforce participation from primary to tertiary sector.
➢ Bangalore once India’s garden City has now lost its identity.

➢ Need for freight terminals at the periphery of the city with proper freight
management

➢ Industrial development and other special development zones are proposed in
the periphery which need essential urban amenities like water, electricity and
fuel which is currently deficit raising concerns for future sustainable economic
growth making the city unattractive.

➢ High land prices and high cost of infrastructure resulted in increasing
informality in housing as well as the workforce.
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OBJECTIVE C
OPPORTUNITIES
➢ Namma Metro, BMTC Depots and Railway stations offer a wonderful
opportunity for seamless integration among various public transport.

➢ The series of infrastructure, industrial corridors and ring & radial road would
improve the connectivity of towns, cities and villages within the BMR.

➢ BMR being most favourable for the investment of technology-related industries
such as software, biotechnology, nanotechnology, and light engineering
industry.
➢ Population Shift from core to periphery - leading to decongestion of core city.

THREATS
➢ If (BAU) Business as Usual scenarios began to grow in the same way then due
to the expected population Bangalore’s transport infrastructure may not serve
most effectively.
➢ In the race of economic development, natural resources getting exhausted.
➢ Opening of Agriculture Conservation Zones for Development: reduction in the
local agriculture produce and increase dependency on the neighbouring areas.

➢ Mutation Corridors: Through with this concept the commercial sector has
grown over time but this has also caused transportation problems.

INTERNSHIP COMPENDIUM, 2020
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INFERENCES / GAP ANALYSIS
Based on the understanding of RMP and TOD Policy, there are several gaps identified
such as:
➢ RMP fails to acknowledge any further consideration based on the concept of
TOD. RMP - 2031 the underlining vision statement as compact city
development but falls short in proposing effective measures for its
implementation.
➢ TOD Policy states that the commercial areas should be allotted higher FSI as
compared to adjoining residential area. If this scenario prevails then urban

sprawl is assured welcoming informal settlements around the major economic
nodes.
➢ RMP and TOD make conflicting statements. RMP talks about a blanket FSI or 4

where as TOD Policy states a variable FSI ranging from 2 - 5 with respect to the
area. Further, TOD policy proposed FSI in three categories ranging from general
FSI to Premium FSI for development whereas RMP fails to acknowledge any
such consideration.

OBJECTIVE - D&E
TO STUDY THE IMPLEMENTATION FRAMEWORK IN RMP-2031 AND LINK
IT TO THE FINANCIAL FRAMEWORK WITH SUPPORTIVE MONITORING
AND EVALUATION MECHANISM
The objective requires a detailed study of implementation framework based on the
existing ground realities of the city and strategies proposed by RMP-2031 . Further, it
requires a financial framework against the suggested implementations on the basis of
functional monitoring and evaluation framework mechanism.

INTERNSHIP COMPENDIUM, 2020
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S.No.
1

CHAPTER - 2

Recommendations
RMP violets its concept of Compact city planning by adding
80 sq. km.
Opening of Agriculture Conservation Zones for Development
will lead to reduction in the lung space in Bangalore.

Bangalore is currently deficit in providing necessary urban services, inclusion of 80 Sq.Km. of area in LPA will
burden the existing infrastructure.
Instead, it is recommended to identify the vacant land parcels between the core and conurbation boundary
and propose high density development in order to achieve compactness.

2

The existing agricultural production is insufficient to cater to
the needs of its people. Opening of the Conserved
Agricultural Land for development will further increase
dependency on neighbouring areas.

Retention of agricultural land is recommended. In addition, permissible land usages like animal husbandry,
farm based food processing units, end of farm food products should be permitted for value addition.

3

Bangalore once India’s garden City -has lost its identity.
Open Space/Person - 12 to 14 Sq.Km (URDPFI).
Open Space/Person - 2.2 Sq.Km (Existing- 8.43 M Pop.)
Open Space/Person - 1.87 Sq.Km (Proposed - 20 M Pop.)

•NGT Buffer should be maintained
•The present agricultural area should be retained
•Buffer around the lake catchment area should be strictly maintained
•There should be no reduction in boundaries of BNP and forest area

4

All the urban amenities like parks / gardens/ playgrounds are
presently maintained by Government agencies.

Public Participatory Process like BHAGIDARI Scheme in Delhi for engaging and encouraging the citizens for
taking responsibility of maintenance of urban amenities in the city is recommended. Citizens in return can
avail benefits like relaxation in taxes etc.

5

Damage to street infrastructure caused by falling off of
roadside trees in heavy rainfall and winds

Mitigation measures to be incorporated in the Disaster Management and Flood Mitigation plan of RMP
2031.

6

All the urban amenities like parks / gardens/ playgrounds are
presently maintained by Government agencies.

Public Participatory Process like BHAGIDARI Scheme in Delhi for engaging and encouraging the citizens for
taking responsibility of maintenance of urban amenities in the city is recommended. Citizens in return can
avail benefits like relaxation in taxes etc.

7

RMP talks about increase in FSI, but doesn’t talks about
street crowding.

FSI should be increased where ever possible but with synchronization of increase in street capacities to
avoid crowding of streets.

8

Differential Growth Strategy Scenario adopted in RMP 2031
proposes to decentralise the core city and promote
economic activities along the periphery of BMA.

The adopted scenario is contrary to the vision of RMP 2031 of Compact and Sustainable City Development.
Decongestion of core shall cause unnecessary burden on the existing infrastructure like water supply,
electricity etc. Typology of development along the periphery like nodal , linear or radial is not specified.

9

RMP- 2031 talks about implementation of concepts of TOD
with no increase in FSI.

10

Low density development in the fringes leading to urban
sprawl

INTERNSHIP COMPENDIUM, 2020

Instead for Core city (DOT) Development Oriented Transportation should be considered.
•There should be a limit to urbanisation in the fringes.
•Town Planning Schemes with an objective of high density and compact development should be proposed in
contrary to plotted development.
•Measures to conserve agricultural land should be taken
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S.No.
11

12

13

CHAPTER - 2

Recommendations
Mutation Corridors: Through with this concept the commercial
sector has grown over time but this has caused heavy traffic
congestion.
No reference to E-Mobility is given in RMP 2031

Lacks in integration of TOD zone and growth strategies.
TOD is not applicable to Planning Zone A.

• Addition of commercial activities can be limited.
• FSI should not be increased further.
• Provision of mass transit along the corridors.
• Keeping in view the climate change commitments made by Government of India during the COP21
Summit held at Paris to reduce emission intensity by 33- 35% by 2030 from 2005 levels.
• Electric Vehicle Policy - for two-wheelers, public/shared transport vehicles and good carriers.
• TOD is an effective tool for achieving renewal and densification and that it should be considered for
Planning Zone A which comprises of city core.
• TOD framework, action plan, demarcation of zone, coordination among different agencies for
implementation needs to be provided in detail.

14

TOD Policy states that commercial areas to be allotted higher
FSI as compared to residential areas.

To abide by the concept of compact city development, FSI provided for surrounding residential land use
should be either equal or more w.r.t commercial land use allotted to facilitate neighbourhoods planning
i.e reducing the travel distance between origin and destination.
Work - Play - Live

15

Planning Zone B: Enhanced FSI of 4 is proposed within 150m
on either sides of Metro for area beyond ORR and up to
conurbation area.

In TOD Policy, the FSI ranges from 2 to 5 based on the plot sizes which suitable for for development
compared to imposing a blanket FSI as proposed in RMP 2031

16

Master plan Discourages Banking of land.

It can be further supported by adding tax on vacant plots in such a manner that if a plot is vacant for more
than say 5 years than either the owner has to pay tax or open the plot for temporary parking space or
should plant trees contributing its share for living in Garden City of India.

17

Master Plan talks about Green field Development at decadal
development plan.

All the greenfield development projects could be included in Zero period for approvals besides considering
them for five year plans or 10 year plans.

18

RMP talks about high density development along the TOD
zones and major transport corridors.

It should also incorporate Land‐use based financing sources along, Transport Corridors. For example,
periodic revision of property guidance value, higher property tax along transit corridors, impact fees,
development charges, conversion charges and betterment charges.

19

Mater plan does not coincide with mobility plan as master
plan adopted differential scenario whereas mobility plan does
not stress on Corridor driven scenario.

Development Plan and Mobility Plan need to be integrated to ensure transportation oriented spatial
planning.

20

There is no provision of Annual Plans for the Master Plan to be
effective.

Annual Plan preparation should be taken up for specific and investment planning as per URDPFI Guidelines
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S.No.

Recommendations

21

Rmp does not talk on its proposal links with the Local area Plan as
Implementation of all development plans is linked with the Local area Plan.

The Development Plan shall provide policies and development proposals, which are
detailed in the local area plan to a greater scale.

22

Master plan says that the employment will increase from 9.4 Million jobs to
20.3 Million jobs in 2031 But does not defines adoption of any new policy
incentives or future interventions which will result in so.

Master plan should state policy framework and any future interventions adopted for
arriving at these figures.

BIBLIOGRAPHY:
• Urban Governance and Master Plan of Bangalore City| Institute of Town Planners, India Journal 7 - 2, 01 - 18, April - June 2010
• https://blogs.lse.ac.uk/southasia/2014/06/11/who-plans-and-who-lives-urban- planning-lessons-from-bangalore-part-two/
• https://worldpopulationreview.com/world-cities/bangalore-population/
• Fig-1.1 (H. Unnikrishnan, S. Sen, and H. Nagendra. Traditional water bodies and urban resilience: a historical perspective from Bengaluru, India. Water History (Under review).
• https://bengaluru.citizenmatters.in/plan-bengaluru-at-bmrda-level-not-in-bda-level-8352
• Comprehensive traffic and transportation plan for Bengaluru
• Bangalore water supply and sewerage Board.
• https://www.dnaindia.com/bangalore/report-bangalore-ranks-second-in-the-list-of-cities-with-highest-air-pollution-levels-in-india-2083209
• https://bangaloremirror.indiatimes.com/bangalore/civic/bannerghatta-may-soon-become-eco-sensitive-zone/articleshow/70832971.cms
• https://timesofindia.indiatimes.com/city/bengaluru/contaminated-groundwater-in-22-of-states-30-districts-poses-health-risks/articleshow/57381090.cms
• STATUS OF GROUNDWATER QUALITY IN BANGALORE AND ITS ENVIRONS | DR. M. BAS"PPA REDDY.
• https://economictimes.indiatimes.com/news/politics-and-nation/bengaluru-has-lost-79-of-its-water-bodies-in-the-past-four-decades/articleshow/63425049.cms?from=mdr.
• http://iihs.co.in/knowledge-gateway/wp-content/uploads/2017/11/6.-Urban-and-Peri-urban-Areas.pdf
• http://iihs.co.in/knowledge-gateway/wp-content/uploads/2017/11/6.-Urban-and-Peri-urban-Areas.pdf
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Introduction
• Public Bicycle Sharing (PBS) is a sustainable Non-motorized
transport service that provide point - to -point active travel

To users

To city

Quick and easy
access

Reduce congestion
and improve air
quality

Cheaper

Increase
accessibility

Adds to healthy
lifestyle

Provide
complementary
services to public
Transport

for short distance trips without owning a bicycle.
• PBS is a system involving the self-service rental of bicycles,
the system allows users to rent a bike for a selected period
of time via a mobile application for a price.
• In current situation of COVID-19 pandemic, people are using
bicycles wherever available as Public Transport service is
limited.

Scan &
Unlock

No maintenance

Traffic jam will not
affect

Check in

INTERNSHIP COMPENDIUM, 2020

Ride

Check out

Increase the reach
of transit

Improve a city’s
image and
branding

Safe mode of
travel

Generate
investment in local
industry

Technological
interventions

Attract new
cyclists
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Evolution of Public Bicycle Sharing System

Started in

Components

1st generation

2nd generation

3rd generation

4th generation

White bikes

Coin deposit

Automated system

Dockless System

1965, Amsterdam

1995, Denmark

•

Bicycles

•

Bicycles

•

Parked in open space

•

Parking racks/stations

1996, United Kingdom
•

Bicycles

•

Bicycles

•

Docking stations

•

Docking stations

•

Kiosks - user interface technology

•

Bicycle redistribution system

•

Distinct bicycle design with

•

Distinct bicycle design

•

May include electric bicycles,

advertisement space
•

Characteristics

•

White painted distinct bicycles

•

Free of charge

•

Unlocked bikes

•

No stations

INTERNSHIP COMPENDIUM, 2020

Custom-built, heavy-duty

•

bicycles with distinct
designs

2017, China

Locked bicycles available at different

improved docking station (mobile,

docking stations
•

Smart technology for check-in/check-

•

Coin access

•

Locked bikes

•

Specific stations

registration (Program membership/

•

Free of charge

credit card)

out (Card access)
•

Theft deterrents through user

•

Free for first 30 mins

•

Specific stations

solar powered)
•

Linked to public transit smart card

•

Smartphone access

•

Free for first 30 mins

•

Real time availability

•

GPS tracking

•

Geo-tagged stations

38

PUBLIC BICYCLE SHARING SYSTEM

CHAPTER - 3

Dockbased VS Dockless System
4th Generation

3rd Generation

Access through smart card

Fully automated self-service
terminals at fixed stations.

Geo-tagged
stations

Dock-based
system
Technology located

on the dock

Hybrid
Bicycle
Model

Dockless
system

INTERNSHIP COMPENDIUM, 2020

No fixed bicycle parking stations or docks.

Technology located

on the bike

Real time information & GPS
tracking

Redistribution
Real time information &
system
GPS tracking

Fixed routes and
High capital cost
destinations

Smart phone/QR code
access

Geo-tagged
stations

Smart phone/QR code
access

Fully automated self-service
terminals at fixed stations.

Low initial cost

Redistribution
system

Low initial cost
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Bicycle
•

Easy to use, comfortable and adaptable to various users.

•

Equipped with a GPS device to prevent vandalism

•

Tubeless tyre, Front & rear light

Bicycle Station
Permanent stations - installed directly into the ground or pavement and once fixed cannot be changed.
Mobile stations - These stations provide flexibility in change of location. May or may not be solar powered and are wirelessly connected and no need of excavate
a site to install a station.

Docking Unit
•

Docking Bars consists of a single bar where multiple cycles can be docked.

•

In an Individual Docking Unit, there is a separate unit for docking each cycle.

•

Bicycle Parking Areas are used for large stations with 50 or more cycles.

Terminal/kiosk
•

Touch-sensitive screen for user interface providing system information and help.

•

Key card reader giving information of membership/ subscriptions or balance on smart card for users

•

Advertising space for revenue augmentation.

Dockbased System

Hybrid System

It will have

It may or may not have

•

Docking units

•

Docking units

•

Terminal/kiosk

•

Terminal/kiosk
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Dock-less System
•

Geo-tagged stations/area
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•

Last mile connectivity

•

Seamless mobility options

•

System integration, Infrastructure integration, Marketing and Tariff integration

•

Transferring bicycles to empty stations to meet demand

•

Manual or redistribution vehicles

•

Integrated IT system and control system

•

Access through mobile application and wallet payment

•

Real time information of bicycles and stations

•

Geotagged stations

•

The central control room

•

IT/ Software system

•

Smart Card

Redistribution System

Advanced Tech & GPS

Data Management Center
INTERNSHIP COMPENDIUM, 2020
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Hangzhou
Mexico (EcoBici) –

Hangzhou Public

2010

Bicycle – 2008

6500 cycles &

London (Barclays Cycle

452 stations

Hire) – 2010
9200 cycles & 687 Stations

84000 cycles &
2700 stations
Paris (Vélib) – 2007
18200 cycles & 1230
stations

INTERNSHIP COMPENDIUM, 2020
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Vélib' - Paris

Vélib‘, a large-scale public bicycle sharing system in
Paris, France was launched on 15 July 2007.
Since December 2011, Vélib’ had been complemented
by Autolib', an electric car sharing scheme operating on
similar principles.
As of 2018, Velib' has been rebranded as Vélib'
Métropole, and is now operated by Smovengo.

Business Model
JCDecaux

Phases of Implementation

Smovengo (since 2018)

2007

20000 Bicycles
1230 Stations

INTERNSHIP COMPENDIUM, 2020

2008

2009

2019

•

7000 bicycles

•

16000 bicycles

•

20000 bicycles

•

20000 bicycles

•

750 fixed stations

•

1200 stations

•

1230 stations

•

1230 stations

•

15 parking slots
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Operational Model
•

A team of 320 people

•

104, 000 bike rentals every day / a steady increase year on
year

•

In the event of a ‘stock out’ when there is an absence of
either bicycles or spaces, users need to seek out the nearest
alternate station with sufficient resources.

•

Redistribution is considered for two planning periods, one
from 8–9 a.m. and the other from 4–5 p.m.

•

Approximately 30 relocation teams carry out relocations on
an opportunistic basis. These teams employ a van capable of
transporting several bicycles at a time.

•

Bike Pickup vehicles are used to carry the bikes back up the
hills or elsewhere in the peripheral areas.

•

Vélib bikes are produced in Hungary by the French bicycle
company Mercier and are maintained by JCDecaux.

INTERNSHIP COMPENDIUM, 2020

Spatial distribution of Ve´lib’ stations in Paris, France
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•

The system was originally financed by
the JCDecaux advertising corporation, in return for the city
of Paris signing over the income from a substantial portion
of on-street advertising hoardings.

•

JCDecaux paid the system start-up costs, totalling about
$140 million and employed around 285 people full-time to
operate the system and repair bikes, under a ten-year
contract.

•

The city received all revenue from the program, as well as a
fee of about $4.3 million, a year. In return, JCDecaux
received exclusive control over 1,628 city-owned billboards.

•

The income generated by Vélib’ user fees—estimatedat €30
million (US$32.49 million) annually—goes to thecity’s
general budget.

CHAPTER - 3

To Stimulate the emergence of a bike culture in Paris the
following have been launched:
 Vélo-écoles – Schools to learn how to ride a bike
 P’tit Vélib’ – Shared bike service for children offered along
the river Seine
 Repair Workshops
 Maison du vélo – House of bicycle
 Géovélo : travel planning application experimenting new
services

INTERNSHIP COMPENDIUM, 2020
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ECOBICI Mexico
Launched as a mitigation action under Plan Verde (Green
Plan) by The Ministry of Environment to address climate
change and reduce greenhouse gas emissions .

The project is administrated/implemented by
SEDEMA, the Mexico City’s Ministry of the
Environment and operated by a private company
called “Clear Channel”

The city installed 85 stations in a central
neighborhood with offices, housing and several
restaurants and cafes, this satisfied their needs for
short trips and convenient connections.

INTERNSHIP COMPENDIUM, 2020
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Business & Operational Model
•

35 square km area operation area

•

Started in – 16 February 2010

•

68 redistribution vehicles cover the 452

•

Operator – Clear channel

stations
•

•

Fleet size – 6500 nos.

•

No of docking stations – 452

Take a Bike

Return the Bike

Place your card in the
reader or enter your
access code and PIN

Place the bike on a free dock
with the green light on.

Take the bike showed on
the screen

Check that the bike cannot be
removed and the light turns red

You have 2 minutes to
check the bike if you
notice any malfunction,
return it and take another
one

Place your card on the reader or
access your code and PIN

Enjoy your top while
following the traffic
regulations

If the screen doesn’t show bike
successfully returned, call 50052424

170 km of segregated bicycle lanes

•

stations

2 massive bike hubs

•

•

2,000 bike parking slots

Type of system – Dockbased
system

•

9 out of 10 trips combined with other
mode of transport

Phases of Implementation
2010

2011

2013

2015

•

1000 bicycles

•

2180 bicycles,

•

4000 bicycles,

•

6500 bicycles,

•

85 fixed stations

•

148 stations

•

271 stations

•

452 stations
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Financial & Institutional model
User Fee -

Membership fee -

Sponsorship -

The first 45 min- free; first 15 min - $10; the next

Operators

hour – an additional $35

 Mexico City Government (implementing agency)

Annual $400

 SEDEMA – Ministry of the Environment (implementing agency)
 Clear Channel (company, private operator)

Clear Channel (an advertisement firm) and gets the
revenue from advertisement rights

•

Ecobici runs on a public-private partnership model.

•

The cost of launching the Ecobici in 2010 was roughly US$ 6.25
million.

•

It receives a government subsidy of around 7 million dollars.

•

The private partner -- a subsidiary of the U.S. Company Clear Channel
Outdoor -- is the world’s largest outdoor advertising company.

•

The company earns its revenues by selling advertising rights in and
around the bicycle stations areas.

•

Average operating costs per trip are stated to amount to about 1.2
Euros

INTERNSHIP COMPENDIUM, 2020
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Barclays Cycle Hire - London
•

Started in July 2010

•

Operator - Serco Group

•

System Type- Automated with Fixed Stations

•

Business Model - TfL owned scheme, sponsored by
Barclays

•

Number of Bicycles – 9200

•

Number of Stations - 687

•

Coverage Area - 65 sq. Km

•

Trips per Cycle per Day - 4.2

•

Docking points per Bicycle - 1.7

•

Cycling Mode Share (Work trips) - 1.6% (2010)

•

Free period - 30 minutes + (15mins) grace period

The objectives of the PBS system were to make cycling

for docking

attractive by reducing the following barriers to cycling:
Access to a bicycle, Storage space, Theft, Maintenance,

Within 10 weeks, of operation, 92000 registration and 1M

Cycling, Commitment.

cycle rides.

Phase 1 -2010

Phase 2 – 2012

Coverage area –
45 sq.km

Coverage area –
65 sq.km

•No. of cycles - 6000

•No. of cycles - 8300

•No. of stations - 400

•No. of stations - 561
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Phase 3 – Present
No. of cycles - 9200
•No. of stations - 687

•

95% rides were previously made by another mode

•

70% of users said scheme had prompted them to cycle
more often

•

Benefited by quick and convenient mode, Eco & cost
friendly and healthy rides.
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Barclays Cycle Hire - London
System Planning Principles

Financial and Institutional

1. Ratio of docking points to bicycles to be higher, so that

User Conditions and Fees

the chances of finding docking points were high;
2. High density of docking stations (one station every 300m)
for user convenience;

•

Members and casual users.

•

Both have to pay an access fee and separate charges to use the system.

•

Payments can be made only using credit and debit cards.

3. Fixed docking stations to improve predictability and
reliability;

Operations and Management
•

pay penalties)

Annual

7-days

24-hours

$129

$14.5

$3

Rates
Up to hours

Serco group is responsibility for on-street operations,
infrastructure maintenance, contact centre and liable to

•

Period of access

Duration

1

1.5

2

2.5

3

6

24 (max)

$1.5

$5.7

$8.5

$14.5

$21.5

$50.5

$72

Redistribution by special vans equipped with Personal

Rates

Digital Assistant (PDA) devices .

•

Owned By The Transport For London (Tfl)

•

Financed Through User-generated Revenues

•

Additional Funding Barclays Bank (For 5 Years)

•

$200 million design-build-operate contract for a period of 6 years was awarded to
Serco Group in 2009.

•

The Major Sponsor, Santander.

•

Marketing And Promotion – Boris Johnson (Boris Bikes) – Mayor of London Political Support
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Hangzhou Public Bicycle- China
•

Started in – May 2008

•

First IT-based system in Mainland China.

•

Operator - Hangzhou Public Transport Corporation

•

Fleet size – 84000 nos.

•

No of docking stations – 2700 stations

•

Type of system – Dockbased system

•

Serving some 280,000 passengers daily

•

Free for the first hour

•

96% of the public bicycle rental has been free since this
system was released.

The purpose of the Hangzhou bike-sharing system is to provide a free public bike
system network for residents and tourists; the bikes act as a feeder into its public

Achievements
•

Improved share rate of bus trip

•

Green travel and promote the development of urban low-

transit network.

carbon economy

Phase 1 - 2008

Phase 2 - 2011

Phase 3 - 2015

2800 cycles & 60
stations

60600 cycles & 2416
stations

78000 cycles & 3131
stations

Phase 5
175000
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•

Reduced travel cost

Phase 4 - Present
84000 cycles & 3131
stations
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Hangzhou Public Bicycle- China
Financial and Institutional
•

Station locations

Stable financing through municipal supporting funds – (CPC
Hangzhou municipal committee and Hangzhou government) infrastructure construction of public bicycle system with public
investment

•

Revenue used for operation system

•

Central and local government also arranged financial supports for all
green energy characteristics of the system

•

Hangzhou Municipal Bureau of City Administration and Law
Enforcement - reduced the cost of road occupancy for the renting
outlets to reduce the operating costs.

•

Technical Support: Cooperating with Colleges & Universities to
Improve Intelligent Management

•

Human Resources: Colleges & Universities, Communities and Social
Elites Participate in Volunteer Service Activities

Capital cost / bike – Rs. 65,000
Operating cost / bike – Rs. 45,000
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Public Bicycle Sharing Indian Case Studies

Bhopal - 2017
Chartered Bikes
500 Cycles & 50 stations

Bhubaneshwar
MO-Cycle - 2018
2000 Cycles & 400
stations

Pune - 2017
3880 Cycles & 800
stations

Mysore - 2017
TrinTrin Bikes
450 Cycles & 52
stations
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MO Cycle - Bhubaneshwar

Operational Model
O&M

Yanna
Yulu

Permission and
Parking Spaces

Common
Mobile App

Branding
In 2018, state government started taking new initiatives towards improving the
transportations in the capital city, Bhubaneshwar.
“Mo Cycle” (“Mo” means My in Odisha) started by Bhubaneshwar Smart City
Limited (BSCL) and the Capital Region Urban Transport (CRUT).
To reduce traffic congestion, promote NMT in the city as well as ensure better last
mile connectivity.
There are around 400 cycle stands with 2000 dockless bicycles of three companies
Yanna, Yulu and Hexi.

Bhubaneshwar
Smart City Ltd.

Hexi

Daily Report

Supervision of SLA

Revenue
User Fees

Bhubaneshwar smart city allowed the user to use the service from common mobile
application and provide parking spaces and give permission to private operators
without any ownership and revenue.

Financial Model
BOO Model (Built Operate Own)

1000 cycles

MoCycle
App

Locate
Bicycle

500 cycles

Choose
your
Bicycle

Scan &
Unlock

500 cycles

Ride

Locate
station

MoCycle App - Common mobile application to access bicycles
(option to choose between 3 operators and also payment methods)
INTERNSHIP COMPENDIUM, 2020

Cashless
Payment

Time (Per day)

Non-Member – User
Fees

0-30 mins

5

30 mins – 1 hours

10

1 hour – 2 hours

25

2 hour – 3 hours

50

3 hour – 4 hours

100

Support given by govt. – VGF

4 hour – 6 hours

175

Capex – Rs. 20000/cycle

6 hour – 8 hours

250

Opex – Rs. 5000/cycle/year

> 8 hours

350

Member-User Fees
No Charges for the first 30
mins, after that users have to
pay as per the time slab by
deducting the charges for the
first slab.
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Chartered Bikes - Bhopal
Financial & Institutional Model
Financial Structure of the initiative

Registration Fee – Rs. 500 (Refundable)

Capital cost for PBS jointly funded by
government and private operator.
40% subsidy on operating cost provided to
PBS operator by government based on
performance.
Major sources of revenue for operator are
Bhopal is the capital of Madhya Pradesh. Like any other city Bhopal was facing issues

user and membership charges,

due to rapid urbanization, For a city like Bhopal which is the youngest (65 years) and

advertisement and sponsorship revenue.

the fastest sprawling city (850 Sq Km) Public bike sharing fully integrated with the

The infrastructure cost is completely borne

BRTS was seen as a apt solution to encourage a shift in mode share and reduce the

by city government.

issues of pollution.

Business Model
• 500 cycles and 50 stations
• Physically integrated with BRTS
• Coverage area – Across the city
• Distance between stations:
400-500 m
•

Station density – 11.4

Membership (Optional)
Yearly

999

Quarterly

299

Monthly

149

Time

NonMember

Member

0-30 Min

10

0

Till 60 Min

20

10

Key Stakeholders

Till 90 Min

40

20

Bhopal Smart City Development

Till 120 Min

60

30

Every additional
30 min

30

15

Corporation Limited (BSCDCL),
Urban Administration and Development
Department (UADD),
Bhopal Municipal Corporation (BMC),
Chartered Bike (Operator)
and Citizens

• Trips per bicycle day – 2.3
• Connecting neighborhoods,
educational institutions and hotels
• Focus on Central area & Prime
Locations
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Trin Trin - Mysuru
Operator - Green Wheel Ride
System Type- Dockbased
Number of Bicycles - 450
Number of Stations - 52
Coverage Area - 28 sq. Km
Trips per Cycle per Day - 2.5
Free period – First 30 minutes
TrinTrin is the Public Bike Share (PBS) system of Mysuru, partially funded by the World
Bank under the Global Environment Facility (GEF) Grant. The project is planned and
implemented by the Directorate of Urban Land Transport and Mysuru City
corporation.

Operational Model
TrinTrin facility can be accessed through a “4-R”
procedure

Redistribution

Advanced
technologies

Contract

6 Redistribution vehicles are operational.

A central control centre has been set-up for controlling
and monitoring.
A website and Mobile phone app (Android and IoS) has
been developed.
QR code-based system for registration process
Six years contract duration: six months for setting up
infrastructure; 5½ years of operations.
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Implementation Process

Implementation through PBS operator selected through tender process. Entire capital
cost and O&M cost to be reimbursed to the operator. Six years contract duration: six
months for setting up infrastructure; 5½ years of operations. The Govt has full control
over the fare determination as the revenue earned through the System is going to MCC.

Financial Model

Funding Sources: World Bank GEF grant, SUTP fund, Mysuru City Corporation
The Govt has full control over the fare determination as the revenue earned through the
System is going to MCC.

Institutional Model

The project has received a special award
under the category of best non-motorized
transport project implemented in the country
in the 10th Urban Mobility India (UMI)
Conference cum expo held at Hyderabad on
November, 2017.
A Project Monitoring Committee for periodic
monitoring and supervision of PBS Project
under the chairpersonship of Deputy
Commissioner, Mysuru District with the
following members Deputy Commissioner, Mysuru District,
Mysuru
 Commissioner of Mysuru City
Corporation
 Commissioner of Police, Mysuru
 Commissioner of Musuru Urban
Development Authority (MUDA)
 Representative of Commissioner, DULT
 SE, MCC: member-convenor

Recharge Scheme and
user charges
Recharge Scheme
User Fees

Validity

Rs. 50

30 days

Rs. 20

10 days
Fare Chart

Timespan

Member user
fees in Rs.

0-60mins

5

1 hour- 2 hours

10

2 hours- 3 hours

15

3 hours- 4 hours

20

4 hours- 6 hours

50

6 hours- 8 hours

100

8 hours- 12 hours

150

Greater than 12
hours

250
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Pune Public Bicycle Sharing System
Operational Model
Typically, city governments are responsible for preparing the PBS plans, setting up the
system, and for regulating and monitoring the PBS, expanding operations etc.
Private operators handle day-to-day operations, including maintenance of cycles and
ensuring that cycles are available at the cycle stations
The usage patterns and demand are monitored to improve and enhance the system.
At least 1 redistribution vehicle is used for every 50 bicycles.

Pune’s dockless PBS system was proposed under the city’s Bicycle Plan which piloted
275 bicycles of the proposed total of 13,100 docked bicycles.
One of the primary objectives of the Pune Bicycle Plan was the creation of a 300 km
network of bicycle tracks in the city.
Launched by the Pune Smart City Development Corporation Limited in association
with private firms like Zoomcar and Ofo, the scheme has attracted many followers.
At present, the PMC has 94 kilometres of cycle track and plans to link the PBS with
the city’s railways, bus, BRT, proposed Metro terminals, schools as well as workplaces
to provide “first and last mile connectivity

s.no

Different vendors

Fleet Size

1

MOBIKE

1200

2

YULU

680

The PBS system is capitalized by the PMC’s investment and the vendor uses that
capital to purchase the necessary Hardware Supplies like Bicycle, Docking
Stations/Spare Parts and for necessary Software Supplies like Multi-year software
license or one time procurement/development of software, Android Applications and
other provision for back-end services offline & online services. The PMC also
provided the space for setting up the system.
However, the vendor had to provide a Bank Guarantee of 10% of the capital project
cost to PMC. The PBS system will generate a part of operating revenues from the
advertisement is collected by the PMC. Another small share of revenue will be
generated from user charge and will be collected by the PMC.

3

ZOOM CAR

1500

4

OFO

500

Tariff

Business Model
Operator -MoUs have been signed
with various PBS vendors
Started in - 2017
System Type- Hybrid Model
Coverage Area - 30 sq. Km
Trips per Cycle per Day - 1.2

Stakeholders



Pune Municipal Corporation (PMC)
Pune Smart City Development Corporation Limited (PSCDCL)
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Financial Model

Security Deposit

Rs. 100

First 30 min

Rs. 10

Every next 30 minutes

Rs 5

Pause charges

Rs 5 per 30 min
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International Cities

Indian Cities

London

Hangzhou

Paris

Mexico

Mysuru

Bhopal

Pune

Bhubaneshwar

City area

1575

16,596

105.4

1485

152

285.9

331

422

Population

83.8 lakh

87 lakh

21.5 lakh

90 lakh

9 Lakh

17.98 lakh

31 Lakh

8.38 lakh

Scheme

Barclays Cycle
Hire

Hangzhou Public
Cycle

Vélib'

EcoBici

Trin Trin

Chartered Bikes

Pune PBS

MO Cycle

Started in

May 2010

May 2008

15 July 2007

16 Feb 2010

4 June 2017

June 2017

5 Dec 2017

2018

Type of system

Dockbased

Dockbased

Dockbased

Dockbased

Dockbased

Dockbased

Hybrid

Hybrid

No of cycles

9200

84000

24000

6500

450

500

2000

2000

No of stations

687

2700

1750

452

52

50

420

400

Coverage Area

65 sq. Km

Across the city

Across the city

35 Sq. Km

28 Sq. Km

Across the city

30

35

Distance bet.
stations

200-300m

200-300m City
centre

300

300m

500

400-500 m

400-500 m

400-500 m

Station density

10.6

-

-

12.9

1.85

-

14

11.4

Trips per Cycle per
Day

4.2

4.66

6.7

5.5

2.5

2.35

1.2

2.3
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International Cities

Indian Cities

London

Hangzhou

Paris

Mexico

Mysuru

Bhopal

Pune

Bhubaneshwar

Operators

Single Operator

Single Operator

Single Operator

Single Operator

Single Operator

Single Operator

Multi Operator

Multi Operator

Type of system

Dockbased

Dockbased

Dockbased

Dockbased

Dockbased

Dockbased

Hybrid

Hybrid

Ecobici Card and
Code

Smart card

NFC or App,
Smart card and
Pin code entry

Smart card and
App

Common Mobile App

Real time data

Near Real time
data available
on internet

Near Real time
data available
on internet

Near Real
time data
available on
internet

Near Real time data
available on internet
and mobile

68 Redistribution
vehicles

6
Redistribution
vehicles

Special
redistribution
vehicle

At least 1
redistribution
vehicle for
every 50
bicycles

Redistribution vehicle

Smart card

Smart card

Subscription ticket

Monitoring

Real time data

Real time data
available on
website

Automated
system with real
time data

Redistribution &
Maintenance

Special vans
equipped with
Personal Digital
Assistant (PDA)
devices

Fleet of specially
designed vehicle
with real time data
update

Fleet of 23
vehicles with
real time data
monitoring
(9 am and 5pm)

Cycle Track

4 “cycle
superhighways”
constructed; 11
more planned

Dedicated cycle
lane (on major
roads)

Cycle network
of 700km

170 km of
Dedicated lanes

NA

NA

Awareness
campaign aimed
at users to use
Vélib’ carefully

NA

NA

Access Method

Theft & Vandalism
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NA

12 km of 5m
wide cycle tracks
95 km of cycle
Dedicated cycle lane
integrating BRTS
track
(painted with red color)
to Public Bike
sharing

NA

NA

CCTV cameras at hubs
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International Cities

Indian Cities

Financial
Model

London

Hangzhou

Paris

Mexico

Mysuru

Bhopal

Pune

Bhubaneshw
ar

Type of system

Dockbased

Dockbased

Dockbased

Dockbased

Dockbased

Dockbased

Hybrid

Hybrid

Permit System

PPP & BOO Model

NA

First 30 mins only
for members

Type of Financial
Model

Pricing strategy

Revenue source

PPP Model
First 30 mins +
15 mins grace
for docking

First 60 mins
free

For short trips –
Last mile
connectivity

For long trips To promote
Cycling and
increase cycle
mode share

Government
subsidies/
User-generated
Revenues

Main Source of
Revenue

User Fees

Revenue goes to

Operator

Modal Shift
(check)

Govt Investments
User fees

Operator

First 45 min

First 30 mins only
for members

For short long trips
For long trips To promote Cycling
To promote Cycling
and increase cycle
and increase cycle
mode share
mode share

Financed by
the Advertising
corporation
User Fees

Advertisement rights

Public Transport
Public Transport share improved
share improved. and private share
decreased.
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First 45 min

Government
subsidies/ funds
100% funded by
Mexico City’s
general budget
User fees

First 30 mins
only for
members

For short trips – Last mile connectivity

Fare box revenue
Advertisement
Government Funding
Revenue
User charges
Annual Cycling
Advertisement
Event
CSR Funding
Revenue
Support from
BSCDCL

User Fees
Advertisement
Revenue

User fees
Advertisement
Revenue

Fare box

Fare box &
Advertisement
Revenue

Advertisement
Revenue

Fare box

Government

Operator

Operator

Operator

more impact on
private vehicular
trips

Less impact on
private vehicular
trips

Public Transport
share improved.
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International Cities
Hangzhou

Paris

Capital Cost

64,000 per
cycle

Operational Cost

Political support

London

Mayor of London,
Boris Johnson –
Boris Bikes

Indian Cities
Mexico

Mysuru

Bhopal

Pune

Bhubaneshwar

2,20,000 per
cycle

170000/cycle

Rs. 59,000 / cycle

54,000 / cycle

Rs.20,000

45,000 per
cycle per year

97,200 per
cycle per year

51,000/cycle

Rs. 16,080 / cycle

24,000 per cycle

Rs.5000/cycle/year

NA

NA

NA

NA

NA

NA

NA
México City’s
Plan Verde
(Green Plan)

Policy

National Urban Transport Policy (NUTP)

Government
subsidy of
around 7
million dollars

The Operation and
Maintenance Cost
will be reimbursed
to the operator

40% subsidy on
operating costbased performance
by Govt

-

VGF based on
performance

Yes

Yes

Govt
subsidies/VGF

Yes

Stable govt.
funding for
infrastructure
construction

NMT Cell

Yes

Yes

Yes

Yes

Yes

YEs

Branding and
Marketing

Yes

Yes

Yes

Yes

Yes

Yes

Outreach /Public
Consultation

Yes

Yes

Yes

Yes

Yes

No
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Yes

Yes

Yes
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Most suitable for medium to large size cities. (>2,00,000 inhabitants)
Implementation time – less than 2 years
I.

Business Model –

The blooming prevalence of the system can be related to the cycling cultural and
socioeconomic backgrounds. The mixed land-use pattern, typically associated with
high population density, is advantageous to the generation of short-distance trips
within the range where biking can be a convenient alternative to walking or
motorized vehicles.
i.

ii.

Bicycle
•
Easy to use, comfortable and adaptable to various users.
•
Equipped with a GPS device to prevent vandalism
•
Tubeless tire, Front & rear light
Distance between stations
•
According to the MoUD and ITDP guidelines for Public Bicycle Sharing
Schemes, minimum distance between two stations should be 300 to
500 meters and all the above case studies are satisfying this criterion. In
case of Hangzhou Public Sharing System, they have placed distance at
every to 200 to 300 meters in city center area and 500 to 800 meters in
suburban areas.

iii.

Trips/cycle/day
•
more than 3 trips/cycle/day

iv.

Station density
•
minimum 10 stations should be there in 1 sq.km area

v.

Coverage area
•
PBS system should be implemented across the city or should have
minimum coverage area of 10 sq.km
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II.

Operational Model –

i.

Access method
•
Various technologies such as smart card, NFC card, QR code scanning,
Mobile application
•
Payment methods should also be considered for quick and easy access
to the system

ii.

Monitoring (Redistribution & Maintenance)
•
The real time data of cycle availability should be available on website as
well as on application for user to plan their journey.
•
Redistribution should happen in frequent intervals especially in peak
hours

iii.

NMT infrastructure
•
Dedicated cycle track or lane physically integrating with public transport
can improve the cycle as well as public transport share. Almost every
successful international city has provided dedicated cycle lanes for
promoting NMT in the city. In Indian scenario, Bhubaneshwar has
provided painted cycle lanes on major roads while Bhopal has physically
integrated PBS with PT by providing dedicated cycle track along the
major BRTS corridor.

For the successful operation the system user experience is important to maximize the
value of the system and therefore users must be positioned first in this system.
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Most suitable for medium to large size cities. (>2,00,000 inhabitants)
Implementation time – less than 2 years
Financial & Institutional Model
i.

Funding
i.
•

•

ii.

Funding sources - government funds, federal and state grants, private
donations, corporate sponsorship, street advertising contracts and
users’ revenues.
In international case studies – systems are sustainable and successful
with revenue model of farebox recovery or through advertisement
where a PPP model is established between an advertisement company
and a local authority.
In Indian system –Government subsidies system (as VGF i.e. Viability
Gap Funding) is found to be a better model. (for certain period –
Minimum 5 years)

System objective and Fare
•

•

To increase the share of public transport acting as a feeder system should target shorter trips especially first and last miles (First 30mins
can be given free)
To promote the cycling share and NMT mode to reduce the private
vehicular trips – should target longer trips which are made by private
vehicles ( first 45-60 mins ride can be given free to the users.)

iii.

Type of Financial Model
•
•
•

iv.

Policy and Institutional Framework

v.

Policy/legislation

•
•

•

•

•
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public or private or PPP (most successful)
Planning and management should fall under the control of the local
government.
Cities should also establish a project management unit to oversee the
design, tendering, contracting, implementation and administration.

A second institution involved in the system is the operator.
Their main tasks would be to maintain the fleet and stations, redistribute
bicycles, provide customer service, process payments, create marketing
campaigns, and manage the brand of the system.
A city or municipality wanting to launch a bicycle-sharing system should
also focus on an effective public transport system to promote
connectivity and intramodality through physical and operational
integration.
Regulations and infrastructure that prioritise cyclists and their safety,
such as enforcing the use of helmets and constructing bicycle paths in
key roads, should accompany the implementation of a bicycle-sharing
system. Cities should plan bicycle paths as a network to work best,
enabling users to cycle safely and continuously throughout the area.
These measures will help users feel comfortable using a bicycle. Cities
should also promote awareness and cultural actions for cyclists and
drivers (both private vehicles and public transport), including
communications campaigns, free cycling lessons and organised
recreational strolls.
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SCOPE OF STUDY
The Directorate of Urban Land Transport (DULT) in-consultation with BBMP had
prepared a parking policy in 2012 and accordingly a parking action plan was made.
However, the same has not been implemented on-ground because of changing
dynamics of development patterns and other reasons. In order to manage the citywide haphazard and unorganized parking in a structural way, DULT has revised the
parking policy in 2020. The revised policy was shared with different stakeholders for
public consultations and DULT is in process of incorporating the suggestions in the
revised parking policy.

DULT Bangalore
Parking Policy
2012

Area Parking
Plan 2012

Dynamic
Changes In
Transportation
Infrastructure

METHODOLOGY ADOPTED
FOR THE STUDY
A Bottom-Up approach was adopted for the development of toolkit. The process
starts with the reviewing of directive policies and best practices and narrow down to
the reviewing of DULT parking action plan the development of the toolkit.
The overall methodology adopted is mentioned in the below process diagram-

DULT Parking
Policy 2020

Toolkit for APP

Area Parking
Plan 2020

Directive Policies GIZ, VTPI, ADB,
CSE
Case Studies of Parking Policies of
Different Cities
Review of DULT Parking Policy
Case Studies of Parking Action Plan
of Cities
DULT Parking action Plan
Development of Toolkit
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DIRECTIVE POLICIES GIZ, VTPI, ADB, CSE
Based on the given directive policies the following frameworks are seen:

INSTITUTIONAL FRAMEWORK

TECHNOLOGICAL FRAMEWORK
CCTV Sensors at Parking Site

National Authorities/ State
government
Provide guidelines (especially
for standards)
Set the legal framework (on/off
street, VAT rules, safety rules,
possibility to use specific
technologies

Urban Local body
Formulate parking policy and its
monitoring

To establish coordination among
different dept such as transport,
traffic police dept, town
planning
and
economics
department

CCTV could be used for robust enforcement and
monitoring. Use of CCTV cameras where
enforcement is difficult or sensitive and on foot
civil enforcement is not practical.
Mobile Applications
A mobile app helps the driver to find a vacant
space quickly and easily by giving clear and
simple directions. It shows the driver a real-time
view of available and taken parking spots via a
simple and comprehensive interface
Parking Guidance Displays
It present drivers with dynamic information
on parking within controlled areas. The systems
combine traffic monitoring, communication,
processing and variable message sign
technologies to provide the service
Contactless Smart Cards
Smart cards could be used for paying the
parking fees instead of cash which eliminates
the time taken. The Smart Card is an economical
and convenient payment alternative for parking
meters

MANAGEMENT AND ASSESSMENT FRAMEWORK
Shared Parking:
Shared Parking means that a parking facility serves multiple
users or destinations
This is most successful if destinations have different peak
periods, or if they share patrons so motorists park at one
facility and walk to multiple destinations.
Parking Demand:
Parking requirements at a particular location are adjusted to
account for factors such as:
Geographic Location, Residential Density, Land use, Transit
Accessibility and Car Sharing Facility, Major Attraction Points
Unbundle Parking:
Unbundling means that parking is rented or sold separately,
rather than automatically included with building space.
Parking can be unbundled in several ways:
Facility managers can unbundle parking when renting building
space. Developers can make some or all parking optional
when selling buildings.
Parking Pricing
A parking management strategy to reduce parking problems.
Spillover Problems:
Spillover parking problems refers to the undesirable use of
offsite parking facilities
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SIMILARITIES IN ALL THE POLICIES REVIEWED
Based on the given directive policies the following similarities has been founded:
New Parking
Bylaws And
Maximum
Parking
Standards

Unbundling Of
Parking

Park And
Ride/Walk
System

Shared Parking

More On
Street Parking
Rates Than Off
Street

Reserved
Spaces For
Disabled,
Cycles, Electric
Vehicles

Residential
Permit System

Capping Of
The Parking
Spaces

Do’s and don’t from the policies:
DO’s
Rigid
Enforcement
For Parking
Violations

Garage
Certificate For
Purchasing Car

Vs
Exponential
Rates For
Purchasing
Second
Residential
Permits

Optimized Use
Of Parking
Spaces Before
New
Development

DON’T’s

No Free Parking
Allowed

No Parking In
High Density
Corridors

No Parking In
Footpaths And
Bicycle Tracks

COMPARISON BETWEEN OLD AND NEW PARADIGMS IN PARKING
Factors

Old Paradigms

New Paradigms

On-Site Parking Demand

Acceptable

Off-site Parking and Sharing of parking facilities among various
destinations then On Street

Disabled/ Elders Parking

Was Overlooked

Reserved spaces are provided

Parking Availability

first-come basis

Higher Priority of users RPP, Short term and long term parking

Parking Enforcement

Rigid

Flexible as per time, space and geographic location

Environmental impacts

Increased Supply negative impact

Parking management Solutions Acceptable

Planning Practices

Automobile- Oriented Planning

Multi Modal planning approach

Parking cost

Bundled With Goods

Unbundle parking strategy

Parking Supply

Always Grow

Managed in response to demand
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CASE STUDIES OF PARKING POLICIES OF DIFFERENT CITIES
Moscow, Russia
•

•

+

+

Population – 11.9M (2012) | Area –
2511 km2 | Car Ownership – 347/1000
City has strengthened Public Transport
and adopted technological approach in
order to reduce parking demand. Illegal
parking fell by 64% after parking
enforcement came

+

San Francisco,
California
•

•

Population – 1M (2018) |
Area – 415 km2 | Car
Ownership – 755/1000
SFpark is a one of a kind
technologically driven
parking management project
by SFMTA

London, United Kingdom
•
•
•

Population - 8.9M (2019) | Area –
1572 km2 | Car Ownership –
450/1000
Similarity in Population with
Bangalore
London has adopted parking
maximums in all borough. This led
to 45% reduction in the number of
parking spots built in the new
developments and 60% of such
developments in inner London
became car free

The reason to select these case studies is because they are one the best examples for the implementation and management of parking action plan in
the world.
INTERNSHIP COMPENDIUM, 2020
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Based on the different international case studies which have been studied the main categorization of parking
interventions is as follows:
A. Zoning Criteria

London

San Francisco

• Zoning Factors – Parking Demand, Land Use, Congestion, Road Safety, Air
Quality
• London has been divided into 6 levels by TFL based on Public transport
accessibility level with 0 value showing lower accessibility and 6 showing
higher accessibility to Public transport. The planning and implementation of
policies are basically done by the government body Transport for London(TfL)
and Mayor For London.
• Zones are made in according to the need of people
• PTAL 0 – 6(0 being less accessible and 6 more)

PTAL Map- London

• Factors considered – Commercial Neighborhood + Congestion
• Sfpark project is a demand-based parking pilot project in which they have used
several emerging technologies, including smart meters, parking sensors, and a
sophisticated data management tool.
• 7 pilot areas with new policies, technology, and significant data collection
• 2 control areas with no new policies or technology but significant data
collection
• Demand-responsive pricing for special event parking
• SIRA Model - parking occupancy, meter payment rate
San Francisco Pilot Area And
Control Area Map

Moscow

• Factors Considered - level of congestion + road networking
• Garden Ring
• Third Ring Central Moscow
• Central Moscow
• The city Congested area

Moscow
INTERNSHIP COMPENDIUM, 2020
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B. On–Street Parking And Pricing

London

San Francisco

Moscow

INTERNSHIP COMPENDIUM, 2020

• Congestion pricing in CBD with high prices
• Public transport accessibility levels (PTALs) are considered for pricing in the city for
on-street parking
• No parking on busy corridors and red routes.
• On street penalties- Band A (inner ring road and CBD) – high penalties, Band Bouter core

• For on-street parking, the Sfpark used occupancy data from in-ground parking
sensors in each space to adjust rates at meters up or down to help achieve the
target occupancy rate of 60–80 percent.
• Demand Responsive prices are adopted for pricing
• Time Limit- 4 hrs and 2hrs for broken meters
• Rates are adjusted on a block-by-block basis.
• 25% of parking spaces on-street
• occupancy data from in-ground parking sensors
• Rates respond to demand over time

• Parking Pricing- Varies with the Ring and Congestion on streets
• Two types of Rate – 1. General Daily Rate 2. variable Rate
• Maximum fees(250% of GDR) is set on some Congested streets within the TRR
• Motorcycles and Electric Vehicles Park free at all times

London band map
Guidelines used by SFMTA for changing Onstreet parking prices when average occupancy
is:
80–
100%

hourly rate increases by 1.25 times

60–
80%

hourly rate is not changed

30–
60%

hourly rate decreases by 1.25 times

<30%

hourly rate decreases by 1.5 times
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C. Off Street Parking And Pricing

London

San Francisco

Moscow

INTERNSHIP COMPENDIUM, 2020

• Public transport accessibility levels (PTALs) + Gross Floor Area
• For the new development of residential and business purpose in PTAL 5-6
areas it has been decided that no on-street parking provisions will be
applicable for them.

• 75% off-street parking (including residential parking)
• Parking garages converted to the Sfpark approach.
• Garages Rates vary based on time of day and block-by-block as per the
demand..
• The SFMTA simplified rate structures, reduced discounts that previously
encouraged peak hour commuting, and moved to time-of-day pricing to
make sure rates between meters and garages are easy to compare, and to
make it easier for customers to understand how much the will be charged?.

Guidelines used by SFMTA for changing Off-street
parking prices when average occupancy is:
80–100%

hourly rate increases by 1.5 times

60–80%

hourly rate is not changed

<40%

hourly rate decreases by 1.5 times

• Parking Pricing- Varies with the Ring and Congestion on streets
• Two types of Rate – 1. General Daily Rate 2. variable Rate
• Maximum fees(250% of GDR) is set on some Congested streets within the
TRR
• Motorcycles and Electric Vehicles Park free at all times
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D. Residential Parking Permits And Incentives

London

San Francisco

Moscow

INTERNSHIP COMPENDIUM, 2020

• Doesn’t guarantee the parking space near the home or in a zone.
• Different bays are marked for permit holders.
• Second permit is charged 50% higher than first in London and
• Restricts people from other zones not to park and have time limit for visitors of 2hrs
• Free permits - disabled parking permit, electric vehicles and motorcycles
• 10% of all the spaces are reserved for disabled in London Blue Badge holders.

• When considering a block for RPP, the SFMTA assesses:
• land uses
• Parking demand
• Community Input
• Contextual factors
• 4 residential parking permits for a given address.
• “Early bird” entry and exit times in garages of 33 to 45 % less than the daily maximum rates
• Exponential prices as per the demand of RPP
• Each household can get up to 2 permits, which are valid for 1 year
• Free Parking:
• Motorcycles and electric vehicles park free at all times.
• Outside paid parking area
• Courtyard with free car access no gates / Barriers
• Park and Ride Facilities near metro station (free with Two metro trips)
• 26 car Parks
5240 Parking lots
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REVIEW OF DULT PARKING POLICY
Policy

Suggestions

Charges For Parking

• Dynamic Pricing According To The Demand.

Streamlining On-street Parking

• As Per Public Transit Mode Accessibility Decreases, The Parking Rates Should Decrease

Management Of Public Parking

• Time Limit Should Be Defined For Loading And Unloading In Commercial Areas Where
Parking Is Not Allowed.

Separate TOD Parking Policy

• Separate Parking Norms For TOD Area (Metro Corridor, Multi Model Hub)

REVIEW OF DULT PARKING ACTION PLAN
Zone Division

Surveys

• 7 zones
• Districts division as
per land use
pattern
• Transport hub and
commercial areas

• Parking inventory
survey
• Block – On street
parking survey
• Off Street Parking
survey
• Willingness to Pay
survey
• Traffic Volume
Count survey
• Terminal Counts Bus , rail and
metro station
survey

INTERNSHIP COMPENDIUM, 2020

Demand
Assessment
• On-street parking
as per parking
districts
• Off Street Parking
as per parking
districts
• Assessing the
demand based on
the land use
• Distributing the
demand in off
street and on
street spaces

Organizing
Supply
• On-street –
Designing on
street spaces
according to the
IRC SP12-2015
• Perpendicular,
Angular, parallel
parking according
to ROW
• Off- street
• MLCP
• Parking Parks

Technology
• Parking Meters
• Smart Cards
• CCTV cameras

Estimation of
Parking Spillover
• Calculation of future
parking spill over for
every district.
• forecasting of the
demand is done by
two models :
• BMRDA’s CTTS Model
• Demand Forecast till
2033
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Comparison Of DULT Parking Action Plan With Other Cities Chosen
BANGALORE
District Formation (zoning factors)

On Street Parking

Parking Pricing

Residential parking permit
regulation

Enforcement

LONDON

MOSCOW

As per land use

Public transport accessibility Index + congestion

level of congestion + road networking

Provided based on ROW, TVC

No parking on busy corridors and are marked
as red routes

No parking on major Roads

Differential Pricing- level of activity +
congestion level

PTAL level

Varies with the Ring, Congested areas and
Congestion on streets

•
•
•
•

No garage space proof
1year permit maximum
Priority – resident of street
Auction based system

Traffic Police

• No garage space proof
• Max 3 years issued
• Priority – all adults are eligible

Traffic Wardens – Private

• No garage space proof
• Max 2 years issued
• Priority – all adults are eligible

Civilian staff

Inferences From Policies Studied
•

Off Street parking should be prioritized first while supplying the spaces

•

Use of Innovative Technologies for enforcement and communication outreach of parking

•

Factors that can be considered for Parking District Zoning • Land use
• Congestion level
• Public transport hubs
• Trip attraction points

•

Travel demand Assessment for assessing the demand for parking

•

Parking demand should be assessed for every streets separately

•

Demand responsive performance parking rates to influence commuting choices and reduce use of cars.

•

Garage Certificate as proof of parking

INTERNSHIP COMPENDIUM, 2020
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DEVELOPMENT OF TOOLKIT

Yelanhanka
Dasarahalli West
East

Mahadevpura

DULT
Parking
Policy

Bangalore
– 8 Zones

Toolkit for
developing
APP

Different
Agencies
for each
Zones

Making of
APP at
different
Times

8 Area
parking
Plan – 8
Zones

Bangalore
Parking

South
RR Nagar
Bommanahalli
•

In order to keep consistency and similarity
in the 8 APPs.

•

Toolkit will act as a Guidance Framework
for Consultants to Prepare APP

INTERNSHIP COMPENDIUM, 2020
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TOOLKIT FOR COMMERCIAL AREA
1. Delineation Of
Zone Boundaries
•
•

•

Mapping of all
streets
Segregating
Commercial
with residential
Zone based on
30%
abutting
land use along
streets
Other factors –
Population, PT
nodes

9. Awareness
and outreach
methods
• Twitter and
Facebook Handles
for sharing
relevant
information
• Report on
environmental
benefits of
scheme
• Marketing
campaign
• Regular
consultation with
locals
INTERNSHIP COMPENDIUM, 2020

2. Demand
Assessment in
Zone
•
•
•
•

•
•

Quick Demand
Assessment
Land Use
Parking
Generation Rate
Formula to be
derived initially
to
assess
demand
Parking Studies
Parking Surveys

8. Enforcement,
Signage and
technology
•
•

•

•

Parking meters
FASTag for
issuing tickets
and collecting
prices
CCTV cameras
for robust
monitoring and
enforcing
Mobile App for
real time
information

3. Identify Pubic
Parking
Requirements
•

•
•
•
•
•

Establishment
Near
where
parking
is
required
Shopping center
Hospital
Offices
Recreational
center
Type of parking –
Off Street or On
Street

7. Factors for OnStreet Parking
• Road Widths
• Distance From the
Intersections
major and Minor
• Bus Stops
• Accident
prone
junctions.
• Distance from exit
and Entry gates of
fire
station,
Hospital

4. Existing
Parking Supply
•
•

•
•

On Street Supply
Off
Street
Parking Lots by
Urban
local
Body
Off Street By
Commercial
Towers
According to Bylaws

6. Methodology
For Maximizing
Parking Utility
• Real
Time
Information System
to aware Drivers for
available spaces
• Web Portal/Mobile
App for locating
parking lot
• On Street parking
need to be charged
more than Off Street
• Strict Enforcement
of On Street spaces

5. Criteria To Identify New
Off-street Parking In
Commercial Area
• Parking
demand
exceeding
the
optimized use of
existing
parking
supply
• Off Street parking
within 250m from
Metro station, Bus
Stop
• Within 350-700m
from the activity
center
• Good Circulation of
traffic
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DEVELOPMENT OF TOOLKIT FOR COMMERCIAL AREA
Step – 1 Delineation Of Zone Boundaries
•

Identification and mapping of all streets in the Zone

•

Segregation of Commercial and Residential Zones to be done based on the abutting Land use along the Streets

•

Examination of Land Use along the major Streets. If the Abutting Land use along the street, having 30% or Above Commercial Establishment, it could be considered as
Commercial Zone and Streets having abutting Land Use Less than 30% Commercial Establishment could be considered as Residential Zone

•

Area of zone shouldn’t exceed the 10km2 area

•

Other Factors that might be considered while delineating boundaries are –
•

Population

•

PT Nodes

•

Employment Hubs

•

Major Attraction Points –Mall, Local Markets

Step – 2 Demand Assessment Study Of Parking Area
•

Estimation of Demand in accordance to the Each Land Use

•

According to the Building By-laws

•

Treatment Factor to be defined to ascertain demand

•

Demand to be crosschecked by doing cordon survey in Zone

•

Initially demand will be obviously much greater than the supply hence a quick demand assessment needs to be
done

•

Parking demand in a particular area is generally influenced by the land use characteristics of that area.

•

Parking generation rate is the demand for the parking space generated from a given land use in per unit area

•

A Formula could be derived to identify the demand in each zones based on land use and parking generation rate

Here, y represents the Parking Demand, ‘a’ represents parking generation rate that is demand per unit area and ‘R’
represents the area of building in m2
Source - Study on demand and characteristics of parking system in urban areas: A review Janak Parmar a,*, Pritikana Das b,
Sanjaykumar M. Dave
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Data Collection/Surveys
1.
2.
3.
4.
5.
6.

Parking Inventory Survey
Duration Survey
Turnover Survey
Cordon Survey
Type of Vehicles
Traffic Circulation

Parking Studies
1.
2.
3.
4.
5.

Parking Accumulation – Total cars parked at any
given point of time and is used to assess Demand
Parking Turnover – Ratio of parking volume per
bay within the duration of study
Hourly Parking Demand – At all Off street parking
spaces and in all streets.
Parking Duration – Long term or Short term
parking
Different type of Vehicles – 2Wheeler, 4Wheeler
etc.
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DEVELOPMENT OF TOOLKIT FOR COMMERCIAL AREA
Step – 3 Identifying Pubic Parking Requirements
Parking Requirements Near
1.

Shopping Area/Weekly Market

Form of Parking
On Street + Off Street Parking

2. Offices/Institutions

Off Street Parking

3. Schools

Existing – On Street + Off Street Parking
New – Off Street Parking

4. Hospitals and Clinics

Off Street Parking

5. Recreational Centers

Off Street Parking

Step – 4 Evaluation of Existing Parking Supply
•

A. On-Street Supply – Effective Length of streets which could have On- street parking according to widths of ROW mentioned in policy, after deducting the 25m and 50m from
the minor and major junction are divided by ECS which is 12.5m2 (Parallel bay) will give the potential on-street parking spaces.

•

B. Off-Street Parking Lots – MLCPs and Parking parks already operated by BBMP will give the already Off-street spaces available. ECS could be taken by Municipal Authority

•

C. Parking in Commercial Towers – All commercial buildings such as Malls, Buildings having their basement as parking floors could be identified and ECS could be taken by the
recognized authority of these places.

•

A+B+C gives the Existing Parking Supply in the area that could be initially utilized in a optimized manner before providing the new spaces and parking structures.

•

According to the Building By-laws parking spaces could be estimated based on the existing establishment in the area (Ex.–5% of area to be reserved for parking for area over
100m2)
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DEVELOPMENT OF TOOLKIT FOR COMMERCIAL AREA
Step – 5 Criteria To Identify New Off-street Parking In Commercial Area
Mapping of all Main
activity centers in the
commercial area,
Metro station,
Railway station,
BRTS stops

Identifying Suitable
land in commercial
areas within a
commercial parking
district for
development of new
parking Infra

If Parking demand
exceeds the
optimized use of
existing parking
supply in zone then
only construction of
New Parking
infrastructures
should be considered

Thorough
Examination of the
traffic circulation for
good accessibility of
vehicles to enter and
leave the Off Street
parking facility

Off Street parking
Infra are required
within 250m around
metro station,
Railway station or
near BRTS stops in
order to access Park
and Ride System.

The Off street facility
should be located
within 350 - 700m of
the main activity
centers in the
commercial Area

Step – 6 Methodology For Maximizing Parking Utility
1.

Real time information system should be adapted to indicate drivers the parking space available
near them

2.

Bringing all public parking under one information network through web portal, mobile app, etc.
for locating the parking lot and booking the slot

3.

Identification of free parking spaces and make it available in the information network

4.

Smooth Circulation of vehicles around the Off- Street Parking facility might encourage drivers to
prioritize parking in off street spaces

5.

Shared parking

6.

On Street parking to be charged more in comparison to off street in order to shift the demand of
On-street spaces to Off Street Structures

7.

Strict Enforcement and regulation of On street Parking Spaces

8.

Long term parking should be discouraged from On Street Spaces which will divert the drivers
toward Off Street spaces.

9.

Stacked parking and valet parking should be appropriately considered to increase parking
capacity at MLCP.
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DEVELOPMENT OF TOOLKIT FOR COMMERCIAL AREA
Step – 7 Factors to be considered for providing on-street parking
Factors To Be Considered:1. Road Width
Preparation Of Road Network
Circulation Plan Of The City

2. Major And Minor Intersections
3. Bus Stops

Find The Area With Maximum
Parking Accumulation And
More Parking Turnover.

Guidelines To Be Followed Are
Given Below For Allocating
The On Street Parking Spaces

4. Major Accidents Prone
Junctions In The City

Public Roadway/ Street width

One Way Road

< 9m

Two Way Road
Parking NOT permitted

9m – 12m

One sided parallel parking

Parking NOT permitted

12m – 15m

One sided parallel parking

One sided parallel parking

15m – 18m

Two sided parallel parking

One sided parallel parking

Greater than 18m

Two sided parallel parking

Two sided parallel parking

• On-street parking should not be allowed to at least 50 meters from intersections on each arm of a
road at major intersections and at least up to 25 meters from intersections on each arm at minor
intersections.
• Parking shall be prohibited up to 3 meters on both sides of pedestrian crossings with appropriate
road markings showing boundary of parking lots and 'No parking zone'.
• Parking and halting (including auto rickshaws) shall be prohibited up to 20 meters prior to the bus
stop and 15 meters after the bus stop.
• Parking shall be prohibited up to 10 meters on both sides of entrance and exit gates of fire
stations, electric supply sub-stations and hospitals.
• The On-street parking spaces should be designed to comply with design standards as per the,
IRC:SP:12-2015, National Building Code and BIS standards.

Step – 8 Enforcement, Signage And Technology
•
•
•
•

FASTag could be used in order to penalize the illegalized car parking by the Civic Agency and also to Collect the parking pricing while entering the car parking lots/MLCP
CCTV Cameras shall be used to ensure monitoring and enforcement is robust.
Penalty Charge notices shall be issued for violation of parking rules by parking enforcement officers.
Real Time Information shall be shared by Mobile Apps for the availability of parking in each zones
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DEVELOPMENT OF TOOLKIT FOR COMMERCIAL AREA
Step – 9 Awareness and Outreach Methods
1. Social Media Campaign
• Twitter and Facebook Handles to be maintained and updated regularly to share
relevant information to drivers
• Branding, Program marketing and Communication outreach to gain public support for
paid parking
2. Stakeholder Consultation
• Discussion with business owners and community residents that improved parking
management is directly improving neighborhoods.
• Sharing the environmental benefits of the scheme

Stakeholder
consultation

Commercial Area Parking Pricing
1. Commercial Off Street

Identifying Guidance Value
in Area

Calculation of Base fee by
the approach given in Policy

Parking longer than 48 hours
shall be twice the normal
Off-street price

Revision of Parking Fee once
in two and a half (2.5) years

On-street parking price for
every area should be 2 to 3
times of Base fee

Making Buffer of 250m
around the Transit Station in
APP

Pricing long duration onstreet parking exponentially
higher than short term

2. Commercial On Street

Base Parking Fee of the Area
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TOOLKIT FOR RESIDENTIAL AREA
Delineation of
zone
boundaries
•

•

•

Step - 3

Step - 2

Step - 1

Assessment of
Demand

Identification and
mapping of all major
streets in the Zone
Examination of Land
Use along the major
Streets. If the
Abutting Land use
along the street,
having 30% or below
Commercial
Establishment, it
could be considered
as Residential Zone
Factor that might be
considered – Dwelling
units per hectare,
Population Density

•

•

Estimation of
demand in
accordance to the
land use
Assessing the
number of Vehicles
registered within a
zone

Evaluation of
Existing Supply
•

•

On-Street Supply –
Effective Length of
streets which could
have On- street parking
according to widths of
ROW mentioned in
policy are divided by
ECS which is 12.5m2
(Parallel bay) will give
the potential on-street
parking spaces.
Off Street Supply –
Spaces in the
apartments,
institutions or Schools
which are unutilized at
Night time

Step - 4
Residential Permit
System
•

•
•

•
•

Verify the car users
not having Parking
spaces within their
residential premises
Priority may be given
to residents of a
street
Minimum Annual
Permit fee to be
decided based on the
suggestion made in
policy
Auction based permit
system after 3 years
PS for elderly to be
issued near their
home and footpath

Step - 5
Enforcement and
Signage
•
•
•
•
•

Database of vehicles
in VAHAAN database
to be maintained
Demarcation of spaces
in accordance with the
IRC SP12 – 2015
Penalty for the parking
on street without
Residential Permit
Permit tag to be
pasted in the wind
shield
Parking census once in
a quarter during night
time

Residential Parking Permit
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

Create the vehicle ownership database for the residential area(VAHAAN)
Verify the car users not having Parking spaces within their residential premises
Issuing the permit and parking space on priority basis based on distance from the home, etc.
Priority may be given to residents of a street while issuing permits for that street
Permits only applicable for vehicles that were registered before issue of policy
Residential Permit to be issued based on Quarterly, Half yearly and Annual basis
Minimum Annual Permit fee used as per the policy.
Double Permit fee For vehicle owner applying for permit having Space within house
Permit Tag to be issued against PS, Vehicle number and validity period
Auction based permit system after 3 years
PS for elderly to be issued near their home and footpath
Parking space allocation information and availability of PS should be available online
Surprise inspections by Civic Agency should be conducted to Enforce the permit system in
residential areas
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TOOLKIT FOR RESIDENTIAL AREA
Scenarios For Issuing Residential Parking Permit

Scenario 2

Scenario 1
•
•
•

One Plot
One Family
One Car
•
•
•
•

•
•
•

Eligible for Permit
Base permit Fee
Space In front of home not
guaranteed
Disabled or Elderly family will be
prioritized permit and space first for
front space

One Plot
One Family
More than One Car
•
•
•
•
•

Eligible for Permit
Base permit Fee
2nd permit Fee priced Twice
Space In front of home not guaranteed
Disabled or Elderly family will be
prioritized permit and space first for
front parking space from their home

Scenario 3
•
•
•

One Plot
More than 1 Family
More than One Car
•
•
•
•

All Families eligible for Permit
Disabled or Elderly family will be prioritized
permit and space first for front space from their
home
2nd Permit will be priced twice
Other permits after 1st one will not be
guaranteed space on street and might have to
park in Off street spaces

•

If the demand exceeds the supply while issuing the Residential permits, the issuing of Permit and parking space would be based on the auction system

•

Here also, the Elderly and Disabled will be prioritized first

THE WAY FORWARD
This toolkit will help consultants for preparation of the Area Parking Plan for different zones of the Bengaluru City and will keep parity among all of them. This toolkit has highlighted
various aspects required for the preparation of APP in a stepwise manner from delineation of zone boundaries, assessing the parking demand, maximizing the utility of existing
parking to awareness and outreach programs. This will lead to overcome the existing congestion situation on the streets of Bengaluru because of the illegalized on-street parking of
vehicles and inefficient management of off-street parking spaces. This will not only reduce congestion on streets, but also will decrease the travel time of the passengers and will
reduce the extra carbon emissions emitted from the vehicles in order to find the vacant spaces for the parking.
Hence, it is recommended to prepare a parking action plan of any zone(pilot basis) with the help of the toolkit.
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CHAPTER - 5
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Design Evaluation of
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under State Urban Transport Fund
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INTRODUCTION
Public Transport Infrastructure

Overall situation in developing countries

Public transport means the carriage of a passenger by a public passenger service
using a public transport passenger vehicle. All public transport runs on
infrastructure, either on roads, rail, airways or seaways.

The supply of transport infrastructure and services, by comparison, has lagged
far behind demand. Public sector finances, in general, are so limited that
funding for transport improvements is woefully inadequate. Most transport
facilities are used far beyond their design capacity.

State Urban Transport Fund (SUTF)

1. Buses are the most popular and convenient mode of transportation in
urban cities.
2. More than 1.6 million buses are registered in India, and the public bus
sector operates 170,000 buses carrying roughly 70 million people per day.
However, bus transportation has not been able to cater to the growing
travel demand.
3. There are only 30,000 buses serving the city areas, out of which
approximately 3,500 buses are operated under a public-private partnership
agreement.
4. All bus operators are incurring huge losses and do not have funds for the
capital investment needed to procure new vehicles and technology.
5. The average age of the fleet ranges from two years to 11.8 years for state
bus transport undertakings.
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Ministry of Urban Development (MoUD), Government of India (GoI)
recommended the creation of State Urban Transport Fund (SUTF).Government
of Karnataka (GoK) accorded its approval for creation of an Urban Transport
Fund at the State and city levels through GO dated 26-11-2010.
The Sources of the money into the SUTF would be from:
1. Budget allocation
2. 1% of Cess on motor vehicle tax
3. 2% of Cess on property tax
Operations manual for the “Scheme for Utilization of Urban Transport Fund”
considers the following projects eligible for availing financial assistance under
SUTF:
1. Traffic and Transportation studies in the city/local planning area
2. Capacity building activities.
3. Non-motorised transport Projects
4. Improvement of accessibility and efficiency of public transport
5. Any other innovative projects to be taken up on a pilot basis.
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Need for the study

Importance of this project

1. The public transport infrastructure provided across the Karnataka state should

1. As recommended in the National Urban Transport Policy (NUTP), 2006 the

be as per the standard guide lines to satisfy the requirement of the public.

Government of Karnataka (GoK) setup an urban transport fund in 2010 vide GO

Hence, in order to scrutinise the submitted proposals, and for agencies

dated 26-11-2010. The purpose of the State Urban Transport Fund (SUTF) is to

submitting the new proposals for SUTF, as per the guidelines, the tool kits

provide financial assistance to efforts that promote public transport, cycling and

developed for checking the design in terms of architectural and civil

walking across cities in Karnataka.

components would help to maintain the uniformity in terms of design and
standards.
2. Development of toolkits provides the ability to create a tailored solution – for

2. The fund is administered by the Directorate of Urban Land Transport and an
empowered committee oversees the fund management to ensure effective
utilisation. The Beneficiary seeking financial assistance shall submit a Project

the best integration with other systems, and the ability to build in customized

Proposal to DULT for availing financial assistance in the form of grant or soft

functionality that may more directly meet the needs of the enterprise.

loan from SUTF (the “Proposal”)clearly setting out the purpose, aim and
objective, milestones for completion if any, for the Project.

INTERNSHIP COMPENDIUM, 2020
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Literature review
1. A STUDY ON THE BARRIERS IN ACCESSIBILITY FOR THE
DISABLED AT BUS TERMINAL IN MALAYSIA
Malaysia is moving toward to become a developed country. The government has
been improving the public transportation system to provide the passengers with a
more convenient and comfortable experience in taking public transport. Paper
explains about the factors affecting the accessibility for the disabled at Bus Terminal
i.e. Infrastructure, pedestrian, planning, information, vehicle design which are
independent variables. To prove that all these independent variable have significant
relationship with accessibility of disabled in Bus terminal data collection was done
through questionnaire method and Normality test, reliability test, Pearson
Correlation Coefficient Test, Multiple Regression Analysis was conducted. Through
multiple regression analysis it was shown that how much the dependent variable
going to increase by one holding all the other constant. The independent variable had
significant relationship with accessibility of disabled in bus terminal. This study gives a
procedure to analyse the barriers in accessibility of disabled, which helps in our study
to give maximum provision for disabled in bus terminal.
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Hakata bus terminal is a bus terminal that built vertically in a building. Paper brings
out the issue of a compact terminal building in architectural perspective. To achieve
compact building few measures were taken such as providing proper circulation
layout, proper time management, proper information and signage facilities, proper
seating facilities, advanced ticketing system etc., With a clear separation in circulation
layout of people and vehicles, well organized time management and schedule,
maximal information and signage for way finding systems compact bus terminal can
be achieved. Procedure to have a compact bus terminal can be used in our system
when there is a problem of managing both commercial space and bus terminal space.
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4. A CRITICAL DISCUSSION ABOUT THERMAL COMFORT
EVALUATION IN A BUS TERMINAL
Bus terminal is the pool location that used to manage arriving and departing bus
public transportation to serve passenger, goods, and transit mode, and minimize
delay time. In order to minimize delay time, therefore bus schedule, ticketing, and
passenger information have to be provided integrated There are three types of bus
terminal in Indonesia. They are type-A bus terminal (large bus terminal), type-B bus
terminal, and type-C bus terminal. ITS design priority was developed based on
observation, questionnaire, and interview results with the terminal authority using
Simple Additive Weighting method. Priority list of ITS design was prepared. The ITS
design provided in this study is not advanced ITS, because the bus terminal existing
conditions have not fulfilled the aspects required by regulation in Indonesia yet, but
can be implemented soon. After implemented the simple ITS at large bus terminal,
the next priority of ITS implementation can be applied at the future, in large bus
terminal and at the other type bus terminal. ITS design has to be done for every bus
terminal, to know the requirements of passengers will help our study to give
maximum facilities.
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Transport stations are distributive hubs composed of transient spaces, often not fully
indoor, where most users spend time waiting to travel or waiting for travellers. The
aim of this article is to present a comparison between thermal comforts evaluation
methods applied in a free running bus terminal located in a mild climate country.
Relevant parameters to assess global thermal comfort – air temperature, relative
humidity, mean radiant temperature and air velocity – and local thermal discomfort –
radiant asymmetry temperature, floor temperature and temperature at different
body levels – were measured. The acceptability of the thermal environment by the
users was quantified using three different methods, which were compared with the
values of SET. The results showed that the correlation of SET* with the dissatisfied
voters established through the thermal preference method provided a wider comfort
range that appears, in this case, to be adequate. Thermal comfort is a major factor,
which has to be tested in the process of evaluation. Techniques used to evaluate the
thermal comfort can be added to our toolkit.
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5. PLUG-IN ELECTRIC BUS DEPOT CHARGING WITH PV AND ESS
AND THEIR IMPACT ON LV FEEDER PUBLISHED
New Zealand’s largest regional transport agency, joined 11 other global cities for the
Fossil Fuel Free Streets Declaration. A Framework of the Proposed Study and
mathematical modelling was done. It was found that the coordinated with unlimited
charging only maximizes the daily profit of the BDO, while the coordinated with
limited charging algorithm maximizes the daily profit and minimizes the impact on
the LV feeder. Effects of electric bus charging will be useful in future studies when
there is scope for electric buses in India.
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Private cars and taxis are the main modes of transport. This leads to congestion, and
the costs and pollution resulting from this congestion make it necessary to develop
more sustainable transport solutions. Paper explains about the key benefits of publicprivate-partnership. And shows that to achieve value for money, Risks should be
allocated to the party that can best manage that risk. Ridership forecasts for
Dammam were made in the feasibility stage and new forecasts will be made as plans
develop. Paper explains what are the advantages and measures to be taken for PPP
projects that can help in improve financial problems in our system.
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8. BUS DEPOT SIMULATOR: STEADY-STATE PYTHON AND
DIGSILENT CO-SIMULATION FOR LARGE-SCALE ELECTRIC BUS
DEPOT
Khulna is the third largest city of Bangladesh having 15687759 population (Hannan,
2013) and Sonadanga bus terminal is one of the most important transportation
nodes of the city. Survey was conducted on social and environmental conditions. The
study result shows moderate level of social sustainability and environmental
unsustainability for the Sonadanga bus terminal. Sanitary condition, waste
management and drainage system are needed to be modified significantly. Social and
environmental sustainability checks has to be done for bus terminal, this procedure
will be useful for evaluation process.
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Depot was designed for the maintenance and loading of 240 vehicles, Due to high
power demand, the depot is connected to the 110 kV grid. Paper explains the
importance of Bus Depot Simulator (BDS) software which works two programming
language which are Python and Digsilent. Steady state analysis for of large scale bus
depot using BDS software. Steady state analysis of large-scale electric bus depots will
be useful for our study when there is high scope for electric buses in future.
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9. PLANNING OF NEW MUNICIPAL BUS TERMINAL, PANDALAM

Comparison of national and international guidelines

Pandalam is a fastly growing town located at Adoor Taluk of Pathanamthitta district,
Kerala. As per census 2011, Pandalam town has a population of 49099 and a
population density of 1700 per sq.km. Before planning for new bus terminal few
surveys were conducted, Bus Count Survey, Reconnaissance Survey, Traffic Volume
Study, Parked Vehicle Survey, Pedestrian Survey. With the help of results all these
surveys new bus terminal plan was proposed. Planning of new terminal procedure
will be helpful for us to compare with international practices of planning bus
terminal.

In comparison of national and international guidelines we could find that “Bus
Terminal Design Guidelines”. Shakti Sustainable Energy Foundation was prepared
with reference of Neufert's standards 2000, National building code (NBC) 2010, Trans
Link Transit Authority 2011, American Public Transportation Association (APTA) 2009.
International guidelines that are “Public Transport Infrastructure Manual (PTIM)”.
The State of Queensland (Department of Transport and Main Roads) 2015 was
prepared with the reference of Trans Link Transit Authority 2011, “RTD Bus
Infrastructure Design Guidelines and Criteria” Denver, Colorado (2016) and
“Guidelines for the Development of Public Transport Interchange Facilities” NSW
ministry of transport (2008) were prepared using same standards that “Bus Terminal
Design Guidelines”. Shakti Sustainable Energy Foundation prepared with. As each and
every specification is given in Shakti Bus Terminal Design Guidelines when compare
to other guidelines we have taken “Bus Terminal Design Guidelines”. Shakti
Sustainable Energy Foundation as reference for our Test cases, Toolkits, checklists.

“RTD Bus Infrastructure
Design Guidelines and
Criteria” Denver,
Colorado (2016)

“Public Transport
Infrastructure Manual
(PTIM)”. The State of
Queensland (Department
of Transport and Main
Roads) 2015
“Bus Terminal Design
Guidelines”. Shakti
Sustainable Energy
Foundation
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“Guidelines for the
Development of Public
Transport Interchange
Facilities” NSW ministry
of transport (2008)
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Methodology
Toolkits and checklist were prepared for four process

Design process
All the parameter under Infrastructure, Civil/structural components, Amenities,
Safety and security, Accessibility and Finance components were listed with
specifications according to “Bus Terminal Design Guidelines”. Shakti Sustainable
Energy Foundation. Designing process will be done according to the listed
specifications.

DESIGN

FUND

MONITOR

EVALUATE

Funding process

•The design
inputs should be
vetted by DULT
technical team

•As per the
catogery of the
proposal

•Regular site visits
during
implementation
by DULT team

•After
implementation,
evaluation of the
project bt DULT
team/agencies

In funding process, Area required will be calculated with respect to all the six
components and cost estimation will be done using floor area ratio.

Monitoring process
During construction, site inspection has to be done to make sure that construction
process is going on according to the specifications and allotted time duration. Hence
monitoring process place important role in construction of infrastructure.

The process involved in SUTF funding
In each and every process specifications are segregated with respect to six
components that are Infrastructure, Civil/structural components, Amenities, Safety
and security, Accessibility and Finance. These are the important components that has
to be taken into consideration for design, for Cost estimation in funding, for
monitoring process during and after construction and also for the evaluation process
where each every component has to checked for level of service.

INTERNSHIP COMPENDIUM, 2020

Evaluation process
After construction, quality checks are done through level of service (LOS). Evaluation
is done to check whether the infrastructure is provided with each and every facility
that mentioned in referred guidelines according to the specifications.
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Test cases
1. Raichur Bus Terminal Proposed Plan

Google picture of Raichur Bus Terminal

INTERNSHIP COMPENDIUM, 2020

Site plan of Raichur Bus Terminal
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SL NO

PARAMETERS

A

2

Raichur proposed plan

REMARKS if any

INFRASTRUCTURE AND AMENITIES

Toilets

1

SHAKTHI GUIDELINES

CHAPTER - 5

passenger areas

Passenger
amenities

INTERNSHIP COMPENDIUM, 2020

Male- 4 WC for first 1000 persons and 1 for every
subsequent 1000 persons; 6 urinals for first 1000 persons
and 1 for every subsequent 1000 persons
Design of toilets are done
Female- 5 WC for first 1000 persons and 1 for every
Male - 5WC, 9 urinals, 1handicap toilet
according to the
subsequent 2000 persons. It may include differently-abled Female- 5WC, with ladies waiting room with
requirements and as per the
toilet, diaper
,mother feeding space.
guidelines
changing stations, nursing station, and family toilet
(NBC 2010). 4 sqm/fixture min distance between two
blocks-300m

Seating facilities

to cater to a minimum of 30% of all passengers in the
facility

6m waiting area

Help desk

0.75sqm/100pax

provided

Cloak Room

2sqm/100pax

Canteen

1.5sqm/person for 15% terminal occupancy

lockers

107.3 Sq.mt

Ticket Collector room

22sqm/100pax

sufficient waiting area is
provided

It has to be provided
Canteen area(9.93mx14.66m), kitchen
(5.3mx7.99m), wash area( 3.0mx3.76m),
store(3.0mx4.0m)

Canteen area can be
expanded to avoid
congestion
Lockers has to be provided

1 ticket booth(9.46mx8.48m)

Area provided for ticket
collector room is sufficient

3 passenger amenities areas
(16.0mx12.0m) provieded in ground floor
and one shop is provided

Provided as per the
guidelines
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SL NO

PARAMETERS
Revenue office

3

4

Areas for terminal
staff

Designated
Parking area

INTERNSHIP COMPENDIUM, 2020

SHAKTHI GUIDELINES

CHAPTER - 5

Raichur proposed plan

REMARKS if any

Ground floor- Office space(16.0mx12.0m),
First floor 1st office space(252SQM) 2nd
office space (20.79mx11.54) 3rd office
space (21.73mx11.51)

Provided as per the
guidelines

10sqm/person

Security and
information

0.75sqm/100pax

Control room

15 Sq.mt.

Resting room

2sqm/person

4 rooms (6.74mx3.65m) with toilet
(2.69mx2.36), 1 room with sitout
(4.0mx3.0m) and daining (4.0mx4.0m)

Area provided is sufficient

toilets

4 sqm/fixture min distance between two blocks-300m

Female - with 3WC, Male- with 4WC

Provided as per the
guidelines

lockers

107.3 Sq.mt

Dormitories

1bed/10 bus personnel 6.31 sqm/bunk

2-wheelers & 4wheelers

23sqm/bay

provided

Drop Off Zone

saw-tooth arrangement

Saw-tooth provided

Bicycle Stands

8% Cycle

Important to provided

Auto rickshaws

22 sqm/bay

Important to provided

Structured

It is suggested to provide multilevel car parking facility for
peak hour parking capacity of private vehicles more than
130 30sqm/bay (without lift); 16sqm/bay (with lift)

not provided

not necessary in this case

At Grade

23sqm/bay

provided

provided

not provided
1. ladies crew rom with toilet of 3WC and 4
provided according to the
BATH 2. gents crew room with toilet of
requirements
3WC and 4 BATH

Saw tooth is provided but
not in a proper way
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SL NO

5

PARAMETERS

SHAKTHI GUIDELINES

Saw tooth bays

217sqm/bay (preferred for offloading bays)

Angular bays

60 -145 sqm/bay, 45 -150 sqm/bay, 30 - 163 sqm/bay

Bus bay allocation Perpendicular bays

2

3

4

Raichur proposed plan

REMARKS if any

9m drive way is provided

sufficient width is provided

150sqm/bay

Drive through

258 sqm/bay

Linear/parallel bays

262 sqm/bay

B
1

CHAPTER - 5

ACCESSIBILITY
Feeder
infrastructure

-

Dedicated Entrance

(min width-4 m)

9.53m width

Provision of a
footpath network
within the Bus
Terminal

entrance width has no limit I
has to be more than 4m but
providing 9m is waste of
space

(min width-2m)

provided

provided according to the
guidelines

Presence of ramp

(Min. 1:12 gradient)

provided

provided according to the
guidelines

width of Passage /
Corridor

(Min. 1.5m)

3m corridor near entrance, 4m corridor
provided near canteen, 4.5 corridor
provided near toilets

width is sufficient

Presence of street
braille

-

provided

no remarks

At grade pedestrian
crossing

-

provided

no remarks

Stairs/Lift/Ramp/Esca
lator

-

ramp out and ramp in is provided, 6 lifts
and stairs are provied

no remarks

Entrance for the
Commuters /
Passengers

Entrance for
universal
accessibility

Connectivity
between the
platforms

provided

INTERNSHIP COMPENDIUM, 2020
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2. Bus Station at Super Market, Kalburgi

Site plan of Bus Station at Super Market, Kalburgi

INTERNSHIP COMPENDIUM, 2020
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Case study of Bus Station at Super Market, Kalburgi with respect to guidelines
SL NO

PARAMETERS

A

2

passenger areas

Seating facilities

Male- 4 WC for first 1000 persons and 1 for every
Toilets in ground floor- In first toilet, Male subsequent 1000 persons; 6 urinals for first 1000 persons
3WC, 3 urinals,
and 1 for every subsequent 1000 persons
Female- 2WC ,mother feeding space (
Female- 5 WC for first 1000 persons and 1 for every
provide) In second toilet, men-3WC, 4
subsequent 2000 persons. It may include differently-abled urinals Female- 2WC
(same in first
toilet, diaper
floor) and only 1 toilet is provided in second
changing stations, nursing station, and family toilet
floor with Male - 3WC, 3 urinals,
(NBC 2010). 4 sqm/fixture min distance between two
Female- 2WC and toilets are provided in
blocks-300m
parking area
to cater to a minimum of 30% of all passengers in the
10m waiting area and 5m seating facilities
facility

Help desk

0.75sqm/100pax

Cloak Room

2sqm/100pax

Canteen

1.5sqm/person for 15% terminal occupancy

lockers
Ticket Collector room

107.3 Sq.mt
22sqm/100pax

Passenger amenities
Shops

3

REMARKS if any

INFRASTRUCTURE AND AMENITIES

Toilets

1

BUS STATION AT SUPER MARKET,
KALBURGI

SHAKTHI GUIDELINES

Areas for terminal
staff
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provided
Canteen area(6.60mx4.90m), kitchen
(2.3x2.6), wash area( 2mx2.6m),
store(2.3mx2.1m)
1 ticket booth(2.80mx4.90m))
15 passenger amenities areas (9.1mx5.6m)
provieded in ground, first floor and second
floor
3 shops were provided with area(3.10x5.10)
same in first floor
not provided

WC and unrinals are
insufficient

waiting area is as per the
requirements
provided but area is
insufficient
Has to be provideed
Canteen area can be
expanded
Has to be provideed
area has to be expanded
sufficient amenities are
provided
no remarks

Revenue office

10sqm/person

Security and
information

0.75sqm/100pax

Control room

15 Sq.mt.

Resting room

2sqm/person

ladies waiting room (4.5mx4.9m)

area has to be expanded

toilets
lockers

4 sqm/fixture min distance between two blocks-300m
107.3 Sq.mt

2.8mx1.4m
not provided

Dormitories

1bed/10 bus personnel 6.31 sqm/bunk

not provided

area has to be expanded
Has to be provideed
It is a important area to be
provided

not provided

Has to be provideed
Has to be provideed

3.80mx4.90m same in first floor floor

area has to be expanded

101

DEVELOPING OF TOOLKITS FOR DESIGN EVALUATION OF PUBLIC TRANSPORT INFRASTRUCTURE UNDER STATE URBAN TRANSPORT FUND

4

Designated Parking area

2-wheelers & 4-wheelers

23sqm/bay

provided

Drop Off Zone

saw-tooth arrangement

Saw-tooth provided

provided as per the specifications in
the guidelines

Bicycle Stands

8% Cycle

not provided

Has to be provideed

Auto rickshaws

22 sqm/bay

not provided

Has to be provideed

provided

provided with sufficient area

provided

no remarks

10m drive way is provided

no remarks

Structured
At Grade
Saw tooth bays
5

Bus bay allocation

Angular bays
Perpendicular bays
Drive through
Linear/parallel bays

B
1
2

3

4

CHAPTER - 5

It is suggested to provide multilevel
car parking facility for peak hour
parking capacity of private vehicles
more than 130 30sqm/bay (without
lift); 16sqm/bay (with lift)
23sqm/bay
217sqm/bay (preferred for
offloading bays)
60 -145 sqm/bay, 45 -150 sqm/bay,
30 - 163 sqm/bay
150sqm/bay
258 sqm/bay
262 sqm/bay
Accessibility

Feeder infrastructure
Entrance for the Commuters
/ Passengers

Entrance for universal
accessibility

Connectivity between the
platforms

INTERNSHIP COMPENDIUM, 2020

-

provided

Dedicated Entrance

(min width-4 m)

15.0m width

Entrance width can be reduced

Provision of a footpath network
within the Bus Terminal

(min width-2m)

provided

no remarks

Presence of ramp

(Min. 1:12 gradient)

no remarks

width of Passage / Corridor

(Min. 1.5m)

provided
2.7m corridor near entrance, 4m
corridor provided near canteen,

Presence of street braille

-

provided

no remarks

At grade pedestrian crossing

-

provided

pedestrian crossings are provided as
per the requirements

Stairs/Lift/Ramp/Escalator

-

no remarks

ramp out, ramp in and for parking
provided where ever required as per
area is provided, 6 lifts and 13 stairs
the design
are provied
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Results and discussion
Toolkit

2. Toolkit for funding process

Toolkit was prepared for each process in construction of Bus Terminal i.e. Design,
Fund, Monitor and Evaluation. A toolkit is used to calculate the requirements in every
process before, during and after construction, prepared with respect to “Bus
Terminal Design Guidelines”. Shakti Sustainable Energy Foundation

1. Toolkit for design process

Preparation method
Inserting the Required
Information

Preparation method
DESIGN
INTER CITY BUS
TERMINAL

INTRA CITY BUS
TERMINAL

ENTER NUMBER
OF TRIPS

ENTER LAND
AVAILABLE

ENTER
NUMBEROF TRIPS

ENTER LAND
AVAILABLE

AREA
CALCULATIONS
BASED ON
NUMBER TRIPS IS
DISPLAYED

AREA
CALCULATIONS
BASED ON LAND
AVAILABLE WILL BE
DISPLAYED

AREA
CALCULATIONS
BASED ON
NUMBER TRIPS IS
DISPLAYED

AREA
CALCULATIONS
BASED ON LAND
AVAILABLE WILL BE
DISPLAYED
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To find Total rent generated
by commercial area

Revenue from Parking

To find Total cost of
depot to be constructed

Total building cost

Revenue from offices

Water supply cost

Revenue from food courts,
restaurants, hotels, etc.

Drainage & Electrification
cost, etc.
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4. Toolkit for evaluation process

3. Toolkit for monitoring process

EVALUATION

MONITOR

BUS TERMINAL
PROJECT NAME

PROJECT
DURATION IN
DAYS

PROJECT
START DATE

PROJECT END
DATE

BUS TERMINAL
CONSTRUCTION

205

10-Aug

03-Mar

Enter project start
date

STEP 1

TO ENTER SURVEY RESULTS

STEP 2

TO CALCULATE LEVEL OF SERVICE

ENTER

SITE INSPECTION
MILESTONE 1
SUBSTRUCTURE

MILESTONE 2

TASK DURATION SUPERSTRUCTURE

TASK
DURATION

ENTER

ENTER

MILESTONE 3
FINISHERS

TASK
DURATION

ENTER

Preparation method

Preparation method
EVALUATION

SITE

ENTER SURVEY
RESULTS
SUBSTRUCTURE

SUPER STRUCTURE

FINISHERS
SURVEY FOR USERS

ENTER TASK
DURATION
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TIMELINE WILL BE
DISPLAYED BY
DIFFERENCIATING
PENDING AND
COMPLETED WORK

LEVEL OF SERVICE
(USERS) WILL BE
DISPLAYED

SURVEY FOR
TRANSPORT AGENCY

LEVEL OF SERVICE
(TRANSPORT
AGENCY) WILL BE
DISPLAYED

SURVEY FOR DULT

LEVEL OF SERVICE
(DULT) WILL BE
DISPLAYED
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Checklist
Checklists are prepared as per the guidelines for design, fund, monitor and evaluation process. The list of parameters that has to be checked whether construction process (i.e.
design, fund, monitor and evaluation) going on according to the toolkit provided.

1. Design checklist

2-wheelers & 4-wheelers

Name of the planner
Date
Location
Ref. No

SL NO
A

1

2

3

PARAMETERS

Infrastructure and amenities
Drinking water
Toilets
Seating facilities
Help desk
Passenger areas
Cloak Room
Canteen
lockers
Ticket Collector room
Free Wi-Fi facility in
waiting area
Baggage trolleys
Availability of Passenger
ATM
amenities facilities
Phone Booth
Electric Plug points
Dust bins
Revenue office
Security and information
Ticketing booth
Resting room
drinking water
Areas for terminal staff
toilets
Canteen
lockers
Control room
Resting areas
Dormitories
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YES

4

Designated Parking area

5

Bus bay allocation

B

Civil/structural components

1

Availability of design basis report

2
3
4
5

Drainage system
Rainwater harvesting
Solar panels on roof top
Water management

6

Materials used in construction

C
1

SAFETY AND SECURITY
Fire Fighting

2

Safety from any
dangerous/hazardous items if
any (e.g. transformers/Electric
Pole/Well/Open nala, etc)
(Within the proposed site)

3

Provision of lighting facility

4

Provision of alternative entrance
for emergency vehicles, in case
of emergency

NO

Drop Off Zone
Bicycle Stands
Auto rickshaws
Structured
At Grade
Saw tooth bays
Angular bays
Perpendicular bays
Drive through
Linear/parallel bays
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2. Fund checklist
D
1

Accessibility
Feeder infrastructure
Dedicated Entrance

2

Entrance for the Commuters /
Passengers

Provision of a footpath
network within the Bus
Terminal
Presence of ramp

3

4

Entrance for universal
accessibility
Connectivity between the
platforms

width of Passage /
Corridor

Name of the planner
Date
Location
Ref. No

FOR TRANSPORT AGENCY
Sr. No.

Particulars

1

Estimation

Presence of street braille

a

Basement area

At grade pedestrian
crossing

b

Ground Floor area

c

First Floor area

Stairs/Lift/Ramp/Escalator

E

Information and signage

d

Second Floor area

1

Marking on pavement for bus
bays

e

Third Floor area

3

Schedule information

f

Parking area

g

Toilet Blocks

4

Printed guided material (i.e.
Route and Terminal layout
information)

h

Compound Wall

5
6

Telephone enquiry (operator)
Website information

i

Sewage Treatment Plant

j

Electrical Systems

7

customer
offices

k

Miscellaneous

8

Appropriate signage inside the
terminal:

a) Variable message signs
b) Display boards

2

AMOUNT

Agencies

2.1

Funding By Transport Agency

2.2

Funding By Other Agency
Total
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3. Monitoring checklist
Name of the planner
Date
Location
Ref. No

SL
NO

ACTIVITY FOR TRANSPORT AGENCY
GENERAL CHECKS

A
1

Availability of all the latest relevant GFC drawings.

2

Availability of measurement batch boxes on site.

3

Concreting carried out in the presence of an engineer.

4

Checking of vibrators done before concreting.

5

9

Are stand by vibrators and vibrator needles available at site.
Are the shuttering and the reinforcement works complete before
concreting
Is the concrete placed and compacted within half an hour of its
mixing
Is the work executed in conformance with the drawings and details
supplied by the structural consultant
Approval from the quality engineer obtained regarding the

10

satisfactory completion of formwork, reinforcement, cover

11

block fixing and electrical conduit laying before concreting

6
7
8

B

SUBSTRUCTURE

1

Plain Cement Concrete (PCC)
Are polythene sheets spread properly before concreting
Is curing by sprinkling of water started as soon as the surface starts
drying
Level of finish checked and concreted when concrete is fresh.
Uniform compaction with straight edge/ wooden runner done.
Are the labourers wearing gum boots, gloves etc while concreting.
Slump checked at the site lab by the concerned personnel
regularly.

INTERNSHIP COMPENDIUM, 2020

FOOTING CHECKS
Is layer wise concreting followed with the height of a single
concrete layer
Level of finish checked and concreted when concrete is
fresh.
Is rough finishing done in the footing-column interface
3
Column Checks
Are column boxes aligned properly & to the required
dimensions
Concreting of column done up to the beam bottom level.
Required number of concrete cubes for testing cast on
site.
Concrete surfaces not damaged while deshuttering
Plumb of column box and checked before concreting.
Are PVC pipes for keeping the tie rods cut in flush with the
finished surface
4
Slab And Beam
Is concreting being carried out only after plumbing and
electrical clearance
Is the beam line as per the drawings
Is the plumb of beam sides checked
5
Reinforcement Checklist
Ensure that anchors are provided as per drawings at the
edges of the footing
Check if the cover bloacks are of correct sizes and at
correct spacing
Are the development length and anchorage length that are
provided as per drawing
Check if the main reinforcement provided for any member
parallel and spaced is as per GFC drawings
Check If the secondary reinforcement provided for any
member parallel and spaced is as per GFC drawings
Ensure that the spacing between the stirrups and the total
number of stirrups along the length of the footing as per
the drawings
Ensure that the reinforcement bars that are projecting out
of the current area of concreting are parallel
check if stirrups for columns are provided up to the bottom
of each footing and at the beam-column junction
2

YES NO
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3. Monitoring checklist

6

7
8
9
C
1

Ensure that the provision of dowels for future extensions
are done as per the drawings
ensure that the ends of the dowels for future extension are
covered properly with polythene sheets
Ensure that the extra reinforcement in sleeves and pipes
openings in the slabs are per the design and checked by the
structural consultant
Check if all rods of the slabs and beams are cut according
to the drawing and running visually parallel to each other
Check if the number of rods and their diamenters, in beams
and slabs and the provision of dowels are according to the
drawings
Ensure that U-Hook are provided in the retaining walls
Rainwater Harvesting
Placement of support base per plan.
Distribution system installed per plan.
All pipes from roof are directed to device
Mosquito screens and overflow device installed.
Drainage system constructed according to the plan.
Plumbing works are done as per specifications
electrical works are done as per specifications
SUPER STRUCTURE
Masonry
Stone Masonry
Is mortar mix proportion maintained as per specifications
using measurement boxes
Are the vertical keys & horizontal bonds staggered
Are the horizontal bond stones at 1m intervals in each
course
Are the vertical keys kept at 1m intervals in each course
Block Masonry & Brick Masonry
Is the course under the beam bottom built with full blocks
Is the gap between the beam bottom and the top most
course thoroughly packed with mortar
A concrete band (1:2:4 concrete) of thickness 100mm, laid
with 6 to 8mm steel rods embedded inside, after every 4
courses, for walls of width 100mm.
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2

3

4

Are the sizes of the mortar joints uniform and not more than
10mm.
Compound wall constructed according to specified height and
other specifications
Plastering
Trowel finish for internal plastering
Using of L-angles for external cladding, door and window
mortar bands
Skirting top packing
Use of MS L-angle
Painting Work
Scaffolding are properly fixed
Surface voids, pores and cracks are filled
Dry up priming coat for 48 hours
Electrical, water supply, sanitary pipes and door and window
frames are fixed
ensure that the surface is wet before applying cement paint
FINISHERS
Dedicated Entrance provided
Provision of a footpath network
Presence of Passage / Corridor, Stairs/Lift/Ramp/Escalator
Bus boarding bay arrangement (Saw tooth bays/Angular
bays/Perpendicular bays/Drive through/Linear/parallel bays)
are provided
Required number of toilet constructed according to the plan
and specifications
Marking on pavement for bus bays
Cat box provided where ever required
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SL NO

ACTIVITY FOR DULT
SUBSTRUCTURE

1

EXCAVATION

2

FOUNDATION
PCC work
Footing
Column
Reinforcement
slab and beam
SUPER STRUCTURE
MASONRY WORK

3

UTILITIES

4

YES

NO

Name of the planner
Date
Location
Ref. No
SURVEY FOR USERS
Sl.
No.

Specifications

1
2
3
4
5

Water

6
7

5

FRAMING

6

ROOFING

8

7

ROUGH PLUMBING

8

LIGHTING AND ELECTRICAL

9

PLASTERING WORK

10

PAINTING WORKS

11

COMPOND WALL

9
10
11
12

FINISHERS

13

Entrance and exit

14

Corridor, Stairs/Lift/Ramp/Escalator
Cat box
toilet fixtures
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NO

Drinking water/Toilets
Seating arrangement and Waiting Rooms
Shops/canteen
Air pollution and noise pollution under control
Bus terminal is clean and dust bins provided
where ever required
Convenience
Ticket counter/help desk
Lifts/ escalators at terminals
Transfers availability ( City bus service/IPT
(auto/cab/ cycles)
Parking facilities in the terminal (24/7)
Announcements (Audio/ visual) and Availability
of crew members for information
Availability of Intelligent Transport System(ITS)
Availability of 24/7 help counters for information
Safety
Availability of emergency services (first aid/
health room)
Lighting facility and fire extinguishers

footbath network
Bus bays marking

YES
Comfort

Sewer
Electrical

CHAPTER - 5

Sr.No
1
2
3
4

* Each Yes carries 1 marks, No carries 0 marks
Level of Service (LoS)
Score
LoS
Score (11-14)
A
Score (7-10)
B
Score (4-6)
C
Score <=04
D

Description
Excellent
Good
Average
Poor
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SURVEY FOR TRANSPORT AGENCY
Each Question Carry 01 Marks
Sl. No.

Specifications

1

Civil/Structural components (each question carries 01
marks)

1.1

Concrete/Paved Area at Terminal

1.2

Paved parking Area inside/outside the terminal

1.3

60°/45° Angled Bus Parking

1.4

UCR/CR Masonary Compound Wall

1.5

Doors/Windows/Entrance as per DPR

1.6

Beams/Columns as per DPR

YES

Proper Linkage to bus terminal

3

Proper Signage outside/inside terminal

4

Sustainability (each question carries 01 marks)
Rainwater harvesting system

4.2

Roof top solar PV cells

4.3

Proper Drainage system for the terminal

4.4

Proper lighting in the terminal

4.5

Noise/Air pollution under control

5

1

2

2

4.1

NO

Sr. No.
A

3

Is cleanliness maintained while handing over terminal
Total (14)
* Each Yes carries 1 marks, No carries 0 marks
Level of Service (LoS)

Sl. No.

Score

LoS

Description

1

Score (11-14)

A

Excellent

2

Score (7-10)

B

Good

3

Score (4-6)

C

Average

4

Score <=04

D

Poor
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4

SURVEY FOR DULT
Specifications
Infrastructure and amenities
Drinking water
Toilets
Seating facilities
Help desk
Passenger areas
Cloak Room
Canteen
lockers
Ticket Collector room
Free Wi-Fi facility in waiting area
Baggage trolleys
Availability of
ATM
Passenger
amenities
Phone Booth
facilities
Electric Plug points
Dust bins
Revenue office
Security and information
Ticketing booth
Resting room
drinking water
Areas for
toilets
terminal staff
Canteen
lockers
Control room
Resting areas
Dormitories
2-wheelers & 4-wheelers
Drop Off Zone
Bicycle Stands
Designated
Parking area
Auto rickshaws
Structured
At Grade
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YES

NO

110

DEVELOPING OF TOOLKITS FOR DESIGN EVALUATION OF PUBLIC TRANSPORT INFRASTRUCTURE UNDER STATE URBAN TRANSPORT FUND

5

B
1
2
3
4
5
6
C
1

2

3
4
D
1
2

3
4

Saw tooth bays
Angular bays
Bus bay allocation
Perpendicular bays
Drive through
Linear/parallel bays
Civil/structural components
Availability of design basis report
Drainage system
Rainwater harvesting
Solar panels on roof top
Water management
Materials used in construction
Safety and Security
Fire Fighting
Safety from any
dangerous/hazardous items if any
(e.g. transformers/Electric
Pole/Well/Open nala, etc) (Within
the proposed site)
Provision of lighting facility
Provision of alternative entrance for
emergency vehicles, in case of
emergency
Accessibility
Feeder infrastructure
Dedicated Entrance
Entrance for the Commuters /
Provision of a footpath
Passengers
network within the Bus
Terminal
Presence of ramp
Entrance for universal accessibility width of Passage / Corridor
Presence of street braille
At grade pedestrian crossing
Connectivity between the platforms
Stairs/Lift/Ramp/Escalator
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E
1
3

Information and signage
Marking on pavement for bus bays
Schedule information
Printed guided material (i.e. Route
4
and Terminal layout information)
5
Telephone enquiry (operator)
6
Website information
7
customer offices
a) Variable message signs
Appropriate signage inside the
8
terminal:
b) Display boards
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Conclusion and future work
Conclusion

1. In construction of Bus terminal, Design, Funding, Monitoring and evaluation are
the process that we have to go through. Toolkits were prepared to calculate the
requirements as per guidelines in each process where as checklists are provided to
make sure whether construction process is going on according to the toolkits
provided. Toolkits and checklists prepared for construction process of Bus
Terminal is the output of our project.
2. Design toolkit was prepared as per the guidelines, where number of trips (present
and future projection) entered and area calculations will be displaced according to
number of trips. When land availability is entered, area calculations will be
displayed with respect to availability of land. Design toolkit were prepared for two
type of Bus Terminals that are inter-city bus terminal and intra-city bus terminal.
3. Fund toolkit was prepared with respect to cost estimation, monitor toolkit was
prepared for site inspection during construction. Where the timeline of
construction process will be displayed when task duration is entered. Evaluation
toolkit is made to calculate the level of service.
4. Checklists are prepared for each process as per the guidelines to make sure work
done according to that toolkits provided

Future work

These toolkits were prepared in Excel, to take into further study toolkits can be
prepared as a software by following the same procedure as mentioned. Software of
toolkit will be more useful in the process of construction. And there is a scope for
study on para transit vehicle facilities in future work.
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AIM AND OBJECTIVES
Basic Study of
Finance
Literature Review
Case Studies
Toolkits and
Checklits
Finding Gap

AIM
To develop the Toolkit for
design evaluation of the Public
Transport Infrastructure

Validation by
comparing it with
case study
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Introduction
• Importance of Public Transportation

• Public Transport contributes to healthier
environment by reducing oil consumption and
better land use
• It also helps in expanding business development
and job opportunities.
• It also Promotes the Health of the Citizens

INTERNSHIP COMPENDIUM, 2020

• Indian Scenario of Public Transport

• India, one of the fastest growing economies in the
world, is achieving a growth rate (2017-2018) of
7.5% per annum.
• Buses are the most popular and convenient mode
of transportation in urban cities. More than 1.6
million buses are registered in India, and the public
bus sector operates 170,000 buses carrying roughly
70 million people per day.
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Basic Understanding of Financing for Public Transport
Infrastructure
Financing in India

Funding From
Government

Funding From local
people

•
•
•
•

Central Government
State Government
Urban Local Bodies
Private Participation

Fund Contribution in Public
Transportation(By Govt.)

Urban
Local
bodies
25%
• land monetization
• land value tax
• Enhanced property tax
• Grants of development rights
• charging cess on turnovers and sales tax
• shops and establishment levies, betterment levies
• Advertisement charges
• congestion pricing and Parking charges

State
Governme
nt
25%

Central
Governme
nt
50%

Funding For Smart City Planning,
Surat, Gujarat

INTERNSHIP COMPENDIUM, 2020
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Literature Review
Fire safety management at passenger
terminals(UK)
Structural Design of a Bus Terminal(Bangladesh)
Performance evaluation of bus depots using
AHP(Chennai)
Fleet Management of Public Transportation using
Internet of Things(IoT)
Design Standards for Planning a Bus Terminus
Redesign of Gandhinagar bus terminal a Case
study(Gujarat)

Summary
• There are better Provisions of Fire Safety
internationally for Public Transportation, and
there are Electrified buses which runs all over
the City provided internationally in Many cities
and by the Use of Internet of Things the Proper
Fleet Demand is managed.
• For Evaluation of Bus Depots the Multi Criteria
Decision Making are Used Internationally, which
can be Used Nationally for Evaluation, In
Chennai only the best practice of Using Circular
Column has Started for better Structural Design

Analysis and Design of Advanced Bus
Stand(Kerala)
Modelling the Electrification of Bus Depots using
Real Data: Consequences for the Distribution Grid
and Operational Requirements(Hamburg)
INTERNSHIP COMPENDIUM, 2020
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Guidelines
As we can see the Shakti Guideline has taken maximum detailed reference to study, So it was taken as main reference
for Study

“Bus Depot Design
Guidelines”. Shakti
Sustainable Energy
Foundation

“The BRT Planning Guide”,
New York

The Main References are:
Neufert's standards 2000, National
building code (NBC) 2010, The World Bank
Group and PPIAF. (2006). Urban Bus
Toolkit,
Public transport planning and data
management. Karnataka: KSRTC,
Shakti Foundation. Promoting Public
Private Partnerships (PPP) in Sustainable
Urban Transport Infrastructure.
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The Main References
are:
Transit Capacity and
Service Quality
Manual(TCSQM)
Guideline,
Highway capacity
Manual, TRL guideline
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Case Study
• A case study of Hospet Bus Depot was taken for better understanding of Bus Depots

Fig Shows the Arial View and Layout of the Hospet Bus Depot
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Comparison of Guidelines

A. Planning

Sl. No.

Parameters
1

2

Size of Depot

Bus Entry and Exit

Specifications

Shakti Guideline

Small Sized

Capacity <80 buses

Medium Sized

Capacity 80-200 buses

Large Sized

Capacity >200 buses

With Security Room

18 Sq.mt.

Without Security Room

-

Articulated Bus
3

Area Occupied by Vehicle(VA)

12 m long Bus

B. Accessibility and Amenities

5

-

6

Administration Facility

INTERNSHIP COMPENDIUM, 2020

-

30 Sq.mt.
25 Sq.mt.

Access Area

Operational Block

-

45 Sq.mt.

10 m long Bus
4

The BRT Planning Guide

2.5-4 X (VA)

ETM supervisor Room

15 Sq.mt

ETM Charging Room

10 Sq.mt

Driver Control Room

15 Sq.mt.

Waybill office

15 Sq.mt.

Locker Room

107.3 Sq.mt

Toilets

21 Sq.mt.

Cash Section

15 Sq.mt.

Supervisor Room

15 Sq.mt.

Restrooms

165 Sq.mt

Lockers

40 Sq. mt.

Canteen

45 Sq.mt.

Lifts

-

Stairs

-

Kitchen

12 Sq.mt

Manager Room

20 Sq.mt

Meeting Room

21 Sq.mt

Pantry

16 Sq.mt.

-

-
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B. Accessibility and Amenities

7

8

Workshop Facility

Staff Facilities

9

10

13
INTERNSHIP COMPENDIUM, 2020

Washing Bay

60 Sq.mt/bay

Water Storage Tank

7 X 3.1 m2=21.7 Sq.mt

Pits for inspection and Circulation Area

11 pits and 1344 Sq.mt.

Tire Resolving Plant and Storage

120 Sq.mt.

Puncture Section

34.8 Sq.mt

Painting Room

40 Sq.mt.

Machine Room

18 Sq.mt.

Toilets

21 Sq.mt.

Canteen

40 Sq.mt.

Toilets

21 Sq.mt

Crew rooms

6.5 Sq.mt/person

Water closet

1.8 Sq.mt

Bathroom

2(minimum)

Urinals(Staff)

0.6 Sq.mt/person

Toilet for Differently Abled

3.5 Sq.mt

Lighting Facility

Fuelling Facility

11

12

CHAPTER - 6

Green Concepts

-

-

CNG Fueling Station

depends on Fleet catered by depot

Electric Fueling Station

1 Sq.mt/Pole

Liquid Fueling Station

2 Sq.mt/station

Underground Tank Capacity

0.45 m3/Bus

Storage

20 Sq.mt

Fire Fighting Facility

Parking Facility/Area

6-8 X (V.A)

6-8 X (V.A)

-

Bus Parking

89-91 Sq.mt

Employee 2 parking

0.25 ECS(1ECS=0.23 Sq.mt)

Employee 4 parking

1 ECS(1ECS=0.23 Sq.mt)

Employee bicycle parking

0.25 ECS(1ECS=0.23 Sq.mt)

Solar PV Cells

-

Recycling Plant

33.2 Sq.mt.

Rainwater harvesting

-

2 X (VA) X No. of Vehicles

-
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Toolkits
DESIGNING OF BUS DEPOT

FUNDING BY TRANSPORT AGENCY

PLEASE ENTER THE INFORMATION BELOW
Capacity of Bus Depot
No. of Working hours

-

200
8

Buses
hours

Time taken/bus/day for
Maintenance

-

10

Minutes

Preventive Maintenance Required
for bus after every_ Km.

-

3000

km.

Daily bus coverage of Buses

-

300

km.

Average Water consumption/Bus for
Washing Buses

-

150

Litres

Proposed storage capacity of
Underground water tank

-

2

days

PLEASE ENTER THE INFORMATION BELOW

Total Ground Floor Area (Sq.mt.)

-

2000

Construction Cost/Sq.mt

-

1000

Total Parking Area (Sq.mt.)

-

5000

Compound Wall (Mt.)

-

200

Total Terminal Cost

DONE

Inserting the Required
Information

ENTER

Automatic Calculation is done as
per Shakti Depot Design Guidelines

Inserting the Required Information
To find Total cost of depot to
be constructed

Total crew
members
Other
amenities and
Facilities
required

Parking facility
requirement

No. of Pits
required

• Interface and Flowchart for Design Toolkit
INTERNSHIP COMPENDIUM, 2020

Total building cost
Water supply cost
Drainage & Electrification cost,
etc.

• Interface and Flowchart for Funding Toolkit
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MONITOR
PROJECT
NAME
BUS
TERMINAL
CONSTRUCTI
ON

PROJECT PROJECT
DURATION IN START
DATE
DAYS
189

10-Aug

EVALUATION

PROJECT
END DATE

15-Feb

Enter project start
date

TO ENTER SURVEY RESULTS

SITE INSPECTION
MILESTONE 2
TASK
SUBSTRUCTUR
TASK
SUPERSTRUC
DURATIO
E
DURATION
TURE
N
MILESTONE 1

ENTER

CHAPTER - 6

ENTER

MILESTONE 3
FINISHERS

TASK
DURATI
ON

ENTER

ENTER

Enter Survey Results

SITE INSPECTION

SUPER STRUCTURE

SUBSTRUCTURE

Survey for Evaluation by
Transport Agency
FINISHERS

ENTER TASK DURATION

TIMELINE WILL BE DISPLAYED BY
DIFFERENCIATING PENDING AND
COMPLETED WORK

• Interface and Flowchart for Monitoring Toolkit
INTERNSHIP COMPENDIUM, 2020

Survey for Design
evaluation by DULT
Team

Level of Service (LoS) will
be displayed according
to the Survey marks
inserted

• Interface and Flowchart for Evaluation Toolkit
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Case Study Comparison
Sr. No.
1

2

Parameters
Bus Entry and Exit

Operational Block

Specifications

Shakti Depot Design Guideline

With Security Room

18 Sq.mt.

Without Security Room

-

ETM supervisor Room

15 Sq.mt

ETM Charging Room

10 Sq.mt

Driver Control Room

15 Sq.mt.

Waybill office

15 Sq.mt.

Hospet Bus Depot

Remark(If Any)
There should be at

Open Entry

least C.C TVs at Entry
and Exit

53.56 Sq.mt.

Sufficient area
provided
There should be locker

Locker Room

107.3 Sq.mt

-

room for crew
members

3

Administration Facility

INTERNSHIP COMPENDIUM, 2020

Toilets

21 Sq.mt.

16.78 Sq.mt.

Cash Section

15 Sq.mt.

35.58 Sq.mt.

Supervisor Room

15 Sq.mt.

Restrooms

165 Sq.mt

Lockers

40 Sq.mt.

Store

Less area provisioned
More area provided
than required
Supervision room
should be provided

81 Sq.mt.

Less area provisioned

-

40.5 Sq.mt.

-

Canteen

45 Sq.mt.

-

Pantry

16 Sq.mt.

-

Kitchen

12 Sq.mt

-

Lifts

-

-

-

Stairs

-

19.39 Sq.mt.

-

Record room

-

19.56 Sq.mt.

-

Manager Room

20 Sq.mt

40.5 Sq.mt.

Meeting Room

21 Sq.mt

-

At least Pantry should
be provided

More area provided
than required
Not Provisioned
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4

5

Workshop Facility

Staff Facilities

6

7

8

9

Washing Bay

60 Sq.mt/bay

-

Not Provisioned

Water Storage Tank

7 X 3.1 m2=21.7 Sq.mt

-

-

Pits for inspection and Circulation Area

11 pits and 1344 Sq.mt.

12.6 Sq.mt/pit with 9 pits provided

-

Tire Resolving Plant and Storage

120 Sq.mt.

61.44 Sq.mt.

-

Puncture Section

34.8 Sq.mt

Painting Room

40 Sq.mt.

85.58 Sq.mt

-

Machine Room

18 Sq.mt.

Toilets

21 Sq.mt.

-

Not Provisioned

Canteen

40 Sq.mt.

-

Not Provisioned

Toilets

21 Sq.mt

19.56 Sq.mt.

Less area provisioned

Crew rooms

6.5 Sq.mt/person

61.44 Sq.mt.

-

Water closet

1.8 Sq.mt

1.89 Sq.mt

-

Bathroom

2(minimum)

1

Urinals(Staff)

0.6 Sq.mt/person

0.46 Sq.mt./Person

Less area provisioned

Toilet for Differently Abled

3.5 Sq.mt

-

Not Provisioned

-

Not Defined

Details not Available

-

Details not Available

-

Details not Available

-

Details not Available

-

Lighting Facility

Fuelling Facility

CNG Fuelling Station

depends on Fleet catered by depot

Electric Fuelling Station

1 Sq.mt/Pole

Liquid Fuelling Station

2 Sq.mt/station

Underground Tank Capacity

0.45 m3/Bus

Storage

20 Sq.mt

Fire Fighting Facility

Parking Facility/Area

INTERNSHIP
COMPENDIUM,
2020
10
Green Concepts
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Wet riser
Bus Parking

89-91 Sq.mt

Employee 2 parking

0.25 ECS(1ECS=0.23 Sq.mt)

Employee 4 parking

1 ECS(1ECS=0.23 Sq.mt)

Employee bicycle parking

0.25 ECS(1ECS=0.23 Sq.mt)

Solar PV Cells

-

Recycling Plant

33.2 Sq. mt.

Rainwater harvesting

-

Less no. of bathrooms
provisioned
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Checklists

• Design Checklists
Sr. No.
1

Specifications
Bus Entry and Exit

Y/N
With Security Room

Pits for inspection and Circulation Area
Tire Resolving Plant and Storage
2

Puncture Section

Maintenance facilities

Painting Room
Machine Room
Toilets
Canteen
Toilets
Crew rooms

3

Staff Facilities

Water closet
Bathroom
Urinals(Staff)
Toilet for Differently Abled

4

Lighting Facility
CNG Fuelling Station
Electric Fuelling Station

5

Fuelling Facility

Liquid Fuelling Station
Underground Tank Capacity
Storage

6

Fire Fighting Facility
Bus Parking

7

Parking Facility
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• Funding Checklists
Sr. No.

Particulars

1

Estimation

1.1

Basement area

1.2

Ground Floor area

1.3

First Floor area

1.4

Parking area

1.5

Compound Wall

1.6

Sewage Treatment Plant

1.7

Electrical Systems

1.8

Miscellaneous

2

AMOUNT

Agencies

2.1

Funding By Transport Agency

2.2

Funding By Other Agency
Total

2 Wheeler parking
4 wheeler parking
Bicycle parking
Solar PV Cells

8

Green Concepts

Recycling Plant
Rainwater harvesting
Sewage treatment plant
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Checklists
• Monitoring Checklist for DULT Team

• Evaluation Checklist for Transport Agency

SR. NO.

ACTIVITY

Y/N

Sr. No.

Specifications

A

GENERAL CHECKS

1

B

SUBSTRUCTURE

1.1

Minimum No. of Inspection pits available

1

PLAIN CEMENT CONCRETE (PCC)

1.2

Are Bus washing machines available

Workshop Facility (each question carries 01 marks)

2

FOOTING CHECKS

1.3

Availability of Tire resolving plant

3

COLUMN CHECKS

1.4

Minimum area for painting the bus

4

SLAB AND BEAM

1.5

Is Puncture section available

5

REINFORCEMENT CHECKLIST

1.6

Is wheel servicing plant available

6

RAINWATER HARVESTING

1.7

Are lubricating equipments available

7

DRAINAGE SYSTEM

1.8

Is Storage Area available

8

PLUMBING SYSTEM

2

9

ELECTRICAL WORKS

2.1

Is Bus Parking Facility Available at 60°

C

SUPER STRUCTURE

2.2

Is Parking Facility Available for Four Wheelers

1

MASONRY

2.3

Is Parking Facility Available for Two Wheelers

2

STONE MASONRY

2.4

Is Parking Facility Available for Cyclists

3

BLOCK MASONRY & BRICK MASONRY

3

4

PLASTERING

3.1

Is Liquid Fuelling Station available

5

PAINTING WORK

3.2

Underground storage tank for water

6

FINISHERS

3.3

Underground storage tank for fuel

3.4

Is CNG fuelling station available

3.5

Is office near Fuelling station available

4
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YES

Parking Facility(each Question carries 01 marks)

Fuelling Area(each question carries 01 marks)

Sustainability (each question carries 01 marks)

4.1

Rainwater harvesting system

4.2

Roof top solar PV cells

4.3

Proper lighting in the depot

4.4

Noise/Air pollution under control
Total (21)
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Checklist for Design Evaluation
Sl. No.

Parameters

Description

1

Crew in Buses

2 times Bus Depot capacity

2

Supporting Staff at depot

10% of crew capacity

3

No. of buses visiting inspection pits Daily

85% of Total Buses

4

Minimum area of Pit

Minimum of 14 Sq.mt/pit

5

Area required for Washing machine

minimum of 60 Sq.mt/bay

6

Area required for Island

minimum of 3 Sq.mt/Island

7

No. of New tires required/month

13% of Depot Capacity

8

No. of Retreated tires required/month

22% of Depot Capacity

9

No. of Scrap Tires generating

65% of Depot Capacity

10

No. of Punctured tires/day

0.067 X Depot Capacity

11

Area for At grade 60° Parking(including circulation)

minimum of 90 Sq.mt/Bay

12

2 Wheeler parking

13

4 wheeler parking

14

Bicycle Parking
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Y/N

25% of (Crew + Workers) (excluding
Officials)
1 ECS (1 ECS = 23 sq. m.)
per four wheeler X 10 (no. of officials and visitors)

10% of total workers (including supporting staff) + crew
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Checklist for Design Evaluation
Sl. No.

Parameters

Description

15

Rest rooms

16

Locker rooms

0.25 per person including circulation (for total crew)

17

Canteen

25 % of crews

18

Kitchen

Y/N

One person requires 6.5 sq.mt. of area
(only 25% of the crew members stay at night)

10% of 25% of total crew who will stay in depot (taking 0.1 sq.
m. area per person)
Staff: For males - One for every 25 persons or part thereof, For females - One for every

19

Water Closets

15 persons or part thereof
Crew: For males - One for every 8 persons or part thereof, For females - One for every 8
persons or part thereof
Nil up to 6 persons,1 for 7-20 persons,2 for 21-45 persons, 3 for 46-70 persons,4 for 71-

20

Urinals for Staff

100 persons
For 101-200 persons - add at the rate of 3%, For over 200 persons - add at the rate of
2.5%

21

Bathroom

Minimum of 2 and Required 1 per 8 persons

22

Toilet for Differently Abled

3.5 sq.mt. of area for 1 toilet including circulation

13

4 wheeler parking

14

Bicycle Parking
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1 ECS (1 ECS = 23 sq. m.)
per four wheeler X 10 (no. of officials and visitors)
10% of total workers (including supporting staff) + crew
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Conclusion
• In construction of Bus Depots, Design, Funding, Monitoring and evaluation are the process to follow.
• Toolkits were prepared to calculate the requirements as per guidelines in each process where as checklists are
provided to make sure whether construction process is going on according to the toolkits provided.
• Toolkits and checklists prepared for construction process of Bus Depots is the output of the project.
• These toolkits were prepared in Excel, to take into further study toolkits can be prepared as a software by following
the same procedure as mentioned. Software of toolkit will be more useful in the process of construction.
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1. Introduction and Definition of MaaS
MaaS Alliance

MaaS Global

MaaS- Australia

“Mobility as a Service (MaaS)
is the integration of various
forms of transport services
into a single mobility service
accessible on demand.”

“MaaS is provision of transport via a realtime personalized service model that
integrates all types of mobility choices &
presents them to the customer in a
completely integrated manner to get them
from origin to destination as easily as
possible.”

“Mobility as a Service (MaaS) is
seen as a transition from
mobility being satisfied by a
dominant car ownership model
to a service model where
mobility needs are met by a
multimodal suite of services.”

MaaS- UITP
“Mobility as a Service is the
integration of, and access to,
different transport services in one
single digital mobility offer, with
active mobility and an efficient
public transport system as its
basis.”

“

Mobility as a Service (MaaS) can be defined as the usercentric transport management platform, that integrates all
transport modes with service providers and network
providers on a single platform which offers connectivity
options for travellers with real-time statistics , service
conditions and operators arrangements through online
services platform.

“
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2. Objectives
•

Seamless and efficient flow of information, goods, and people

•

Last mile connectivity

•

A better level of service of different transport Option available

•

An open ecosystem for information and services in intelligent transportation

+
User
Centric
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+

+
Intelligent
Mobility
delivery

Single Platform

Real-time
Statistic

Mobility as a Service
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MaaS- Basic Concept
Current Scenario
Integration

X
User

Transport
infrastructure
optimization
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X

X

Smart and seamless
mobility

X

Sustainability

X

Different option for booking, ticketing, payment ,
availability, Different interface for each option and services
Different Transport Option

Interconnectivity

MaaS Scenario

User

Integration of different option for booking, ticketing,
payment, availability.
One interface for each option and services
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3. Case studies

Level of Integration

Ticketing
Payment
ICT
Institutional

Modes Integrated

Mobility Packages
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4. MaaS Ecosystem
+

+
Regulatory and Governance + Research
Business Ecosystem
Governmen
t Authority/
Policymaker
s
Research
Institute/
Universities
Payment
Solution

Extended Enterprise
IT/ITC
Infrastructures/
Technology
Providers
Customer
Core Business

Data
Aggregator

External resources

+

+
Transport services+ Data Aggregator + Customer

Transpo
rt
Operato
rs
MaaS
Provider
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Private
Transport
Providers
Union
Investo
rs
Advertisem
ent Media
Firms
Insurance
Companie
s

MaaS Provider
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5. Integration Stages of MaaS Model
Increasing
Integration

MaaS - Stages of Integration
Stage 4
Plan, find, book,
pay, subscribed and
personal assist
Stage 3
Plan, find, book,
pay and subscribe

Stage 2

MaaS- Basic Usability adaptability

Plan, find, book
and pay
Stage 1
Plan a trip with
one interface
Stage 0
No integration
X

X
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6. Advantages of MaaS
Key take ways and Way forward from research

1.

Current MaaS research areas: The objective of actively managing supply and
demand is clearly worthy. From a commercial point of view, there is a

2.

significant amount of work going on in the sector – much of which is not

 Payment done using a single
platform
 Cost Saving

available openly in public Domain. Hence, Public awareness is not yet
developed for this subject matter.
Specific areas of operational focus shall include:

3.






Reduce waiting time
Convenience
Seamless Connectivity
Last mile Connectivity

 Improvements to the Digital Service Platforms
 Surge pricing and labor supply
 Research on exploring demand dynamics Mobility as a
Service
 Better Infrastructure

 Real-time Information
 Re-Routing

4.

 Commercial, legal and financial requirements
 Right mix of transport operators
 Right framework centered on high capacity public transport
and active mobility

 Flexibility in using the modes of
transport
 Safety
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Addressing Current Issues
loop wholes in Current Urban Transportation in India

1.
Seamless travel experience
system is fragmented at every level

2.

Ticketing payment and usage varies
from different transport modes

3.

Irregular and causes delays
Not flexible

4.

Real-time data unavailable

5.
Last mile Connectivity - Missing

INTERNSHIP COMPENDIUM, 2020

“

Current Bengaluru Urban Transportation
Bengaluru has transformed in the last two decades from the garden city
of India to a bustling metropolis. Despite of government success
initiatives the ease of mobility in the city is the most crucial issue
impacting every citizen across age groups, gender, profession and income
group alike.
The limited road space of Bengaluru is not able to handle the current
traffic generated by the ever-burgeoning population, and also not
meeting reliable demand and supply ratio.
The citizen is not getting personalized mobility options such as last mile
connectivity is also a reason to increase private mobility. Although the
city has a number of public or shared transportation options like metro,
buses, PBS , Autos.
But As discussed the whole system is facing problems like last-mile
connectivity, seamless transport opinions, no integration between
various modes, each having a different payment system etc.

“

7.
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8. Proposal for Bengaluru MaaS Model
How MaaS is feasible for Bengaluru city?
Mobility-as-a-Service (MaaS) could be a game-changer for traffic and
transportation woes by seamlessly integrating the first and last-mile
connectivity to supplement existing fragmented transportation
systems.
MaaS has the potential to help bridge the current gap between the
increasing demand for mobility and the slow pace of infrastructure
development.
The rapid consumerization of IT and technology and growing smartphone
penetration should help boost the adoption of MaaS.
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MaaS Implementations Model
•

First key player -DULT+State Government (Policy
Maker/Governing and regulatory authority)

•

Second key player - Transport Operators
Public +Private

DULT(Directorate of Urban Land
Transport)+State Government
Tendering
Formation of State owned
process
Special Purpose Vehicle
MaaS Provider (Private Company)
MaaS Bengaluru
Authority Name
Special Purpose Vehicle, MaaS
Bengaluru
Phase-1

DULT

Phase-2
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Role
Tendering Process
Agreement guidelines for MaaS providing
Company
Terms/Condition /for Pilot Project
•
Preparation of MaaS model/Guidelines
of every stakeholder of system
•
Phasing /Time line of Project
•
Impact report/Feasibility report
•
Final Guideline /Policy
•
Preparation of Request for Proposal from
different
stakeholder/investors/Other
public or Private party
Tendering Process
Agreement guidelines for MaaS providing
Company
Terms/Condition /for Pilot Project
Monitoring and governing the MaaS Provider
Company

BMTC Buses+ Orrca Buses + other interested
private Company
Ola, uber, Meru, KSTD + other rented car service
providers + App based taxi Companies
Ola, uber, Meru + other private auto + Namma
Auto Project
Namma Metro
PBS + Namma Cycle + Mobycyling + Yulu Move
+Miracle

A single digital payment window
NPCI approved
• Smart card(One Nation, One card - SBI)
• Other digital payment gateways
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MaaS Implementations Model
•

Third key player - MaaS Provider
Mobility as a Service Provider -the central The MaaS Model

•

Fourth key player - Customers

 Uses transportation services provided by different transport
operators by paying the fare fixed for any route.
 All services through mobile applications.
 Customers are accepted to go and adopt a digital platform for

Transport operators, data
aggregators and customers

booking, ticketing, payment, etc.
And at the end of it, they will only get the hassle-free transport

Integrated Transportation Management System (IMTS)
which includes
• Advanced Vehicle Tracking System (AVLS),
• Fleet Management System (FMS),
• Automatic Fare Collection System (AFCS),
• Passenger Information System (PIS),
• Passenger announcement (PA),
• Vehicle Scheduling and Dispatching (VSD),through various system like
mobile Application , IT programmes.

service.!!!!

Through a central data
aggregator

INTERNSHIP COMPENDIUM, 2020
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Brief MaaS Implementations Stages

1.

2.
Policy Making

3.
Identifying if the
business is ready

Tendering for Pilot Project Invite to MaaS Provider

7.
Launch-Final Project

MaaS Provider Company

4.
Method of
Implementation

Developing a MaaS
Ecosystem

Aggregation of stake holders
Public + Private

5.

6.
Refinement

Pilot Launch
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Advantages of MaaS Model In Bengaluru

Impact on travel pattern
and behaviour
Customer experience and
behaviour change

Enabling
multimodal travel

Stakeholder collaboration and
commercial benefits for all

More Public Transport User

Sustainable Transport

Commercial, legal and
financial requirementsBusiness Opportunities

Last mile Connectivity

Healthy city Healthy People

Potential Challenges of MaaS Model In Bengaluru
1.

Integration of private transport operators into a single platform.

2.

Competition/conflicts within the system.

3.

Will the implementation purpose of MaaS system be completely accepted by the public?

4.

Is the integrators stable enough to stay in the system for a long time?

5.

Uncertainty about chance of success

6.

Security of Big Data at single platform
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To overcome potential challenges,
• The policy/guidelines should consist of specific terms and conditions that all stake holders
must follow.
• Also, there should be a proper gateway in implementation so that the public understands
the benefits of using MaaS.
• A fair competition between the operators and providers, and also having a good customer
• A balance model for Demand and Supply ratio.
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“

relationship can lead to successful implementation of MaaS.
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Let’s make sure MaaS is the desired tool to build a more sustainable future!
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INTRODUCTION
Expert estimates indicate that around 5 million people die of road accidents every
year in developing countries. The contribution of Indian in this unfortunate figure is
also quite glaring. India has 10% of total world’s road fatalities; and it is estimated to
be the eighth leading cause of death across all age groups globally, and is predicted to
become the seventh leading cause of death by 2030.

Development of Toolkit
Road Safety Audit Toolkit attempts to integrate all issues concerned with
transportation in order to

promote safety,, cleaner air and energy

conservation.
The number of fatalities and injuries has
continued to increase at an average rate of
5% per year. Such striking figures underline
the fact that there is a compelling need for
use of certain specific road safety
parameters. Road safety audit thus
becomes not only desirable but also
critical. We have IRC code for conducting
audit on highways but there is no codes for
urban roads.

Objective of developing Toolkit




To apply safety principles in all the categories of the road projects to prevent
accidents and to ensure safety of the vulnerable road users.
The toolkit attempts to address the problems relating to urban road safety,
identifying the indicators of safety in urban areas and provide a comprehensive
solution for urban road safety audit.
The purpose is to help engineers and planners to develop safety plans for car
occupants, motorcyclists, pedestrians, bicyclists and public transport users.

 In this context, The Directorate of
Urban Land Transport (DULT)
recognized the need for a toolkit
that could be used to assess the
safety conditions of Indian roads.
 We
have
suggested
some
recommendations to improve this
toolkit by referring urban roads
design IRC code books.

Road Safety Audit – Definition

Road safety audit is a procedure to evaluate the accident potentiality and the
performance of the road with respect to safety.
Safety audit is derived on the principle of

“Prevention is better than
cure”

The Audit can be conducted at any stage of a project, starting with the project
planning stage to the Final design stage. It can even be conducted on roads that
have already been completed and started operating.
INTERNSHIP COMPENDIUM, 2020

Intended users of this toolkit



The prime user for whom the tool kit is being prepared ‐ the city official who is
required to supervise and monitor consultant’s work; consultants will also
benefit.
This tool kit will assist the user groups and civil Guidance to users society groups
to monitor the improvement in urban road safety. It includes all municipal
corporations and urban development authorities.
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Road Safety Audit stages

The road safety audit can be effective for most projects, regardless of size, and at
any or all key milestones in the development of an urban road project. It is far
easier and less expensive to change a line on a design/construction drawing than
to change it for an existing road safety problem. Traditionally, audits have been
undertaken at the following key stages:

Feasibilit
y Stage

Design
Stage

Maintenance
Stage
Construction
Stage

Feasibility stage:

This stage audit is carried out before a route gets chosen and stage looks for
consistency of standards with the existing network

Important issues covered in this stage are:

•
•
•
•

Category of road
Type of speed allowed on the road
Safety of all vulnerable road users with respect to speed and traffic density
Design standards, accessibility of public transport, emergency vehicles,
visibility in junctions, design for vulnerable road users facilities.

Design stage:

Site visits should be carried out to establish if there are any particular groups of
road users whose needs should be considered according to safety indicators

Important issues covered in this stage are:

•
•
•
•
•
•

Recommendations of previous stage
Speed compatible with other design elements
Adequate space for all groups of road users
Visibility at intersection
Design standards of road cross section
Design standards of pedestrian facilities, cyclists facilities and public
transport facilities
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Construction Phase:

This stage is a site inspection by day and at night during construction process. Attention
should be given to checking that needs of all users including pedestrians, cyclists as well
as motorized users.
Important issues covered in this stage are:
•
Recommendations from previous stage
•
Safety of work zones
•
Adequacy of site and stopping distances at site of work and intersections, bus stop
locations, traffic lanes markings and visibility.
•
Safety provisions for elderly, disable persons, pedestrians, cyclists and suitable speed
reduction measures at work zones

Monitoring:

Monitoring the service and usage of facility provided after opening to the traffic
Important issues covered in this stage are:
•
Appropriate operation of signs, their visibility and control devices
•
Operation of effective lighting for pathway and crossings for vulnerable road users
•
Design of medians, islands, bus stops, bus bays etc.
•
Operation safety measures at midblock and intersections

Auditors for Urban Road Safety Audit

The team needed to undertake an audit depends on the size and type of the project, the
stage of the audit and of course resource available. The roles and responsibilities of the
client, project manager, design engineer and auditor may vary from one organization to
another, in response both to the resources available and to local procedures for urban
design and implementation.
The Project Manager/Design Engineer
The project manager or design engineer would initiate the safety audit process for each
scheme and respond to the audit. He/she will provide a brief supported by the necessary
plans and information and will receive and assess the audit report, deciding what actions
will be taken, particularly the possible need for redesign. At this latter stage, some
decisions may need to involve referral to the client.
Maintenance Engineer
Engineer is responsible for
the
monitoring
the
existing infrastructure or
newly
constructed
project.

Client
The process of road safety
audit commences with
the client organization
commissioning
those
audits at appropriate
stages
in
scheme
preparation.
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LITERATURE REVIEWS
“Guidelines for Road Safety Audit”, DULT, Government of Karnataka,
Bangalore
•

•
•
•
•
•

The main aim of this guidelines to evaluation and the safety concern of an
existing road or an proposed infrastructure .
DULT prepared separate checklists for each four stages of Road Safety Audit
DULT given some guidelines to carry out the audit and process to fill the
checklists
First by taking uniform cross section of road preferably less than 500m
Separate audit should be done for both sides of divided roads
Checklists gives the score and percentage for each facilities and this percentage
gives the level of service of each facility

“A Method to Quantify Road Safety Audit Data and Results” Utah, US

• These auditors has to collect the details of crash history analysis, signs inventories,
potential safety hazards inventories, traffic volumes, aerial photography, video log,
pedestrian and bicycle data
• Guidelines given by this manual is developing GIS booklet, taking picture during
each site visit, day and night site visit
• Based on obtained score and percentage it gives Risk rating A to F; A being lowest
risk level to F being highest risk level

“Development of Toolkit under Sustainable Urban Transport Project”,
Ministry of urban development, govt. of India

• Familiarizing the route/section to be audited
• Pedestrian and cyclist survey should be done through walking and cycling
respectively for better understanding to conduct accessibility audits.
• Photos should be taken at the deficient element to document it in the checklist.
• Log of all photographs should be maintained by noting the photograph number on
a sketch of facility layout.
• Preparing the checklist in the order of conducting audit on elements along the
route.
• There should be a enough copies of the spreadsheets while conducting audit on
paper.
• Five copies of paper for Footpath and Pedestrian accessibility and three copies for
Cyclists accessibility on one side road audit.
• For Footpath and Pedestrian accessibility audit is to be repeated every 100m on
500m stretch on the selected road starting from the point of observation
• For Cyclists accessibility audit is to be repeated every 300m on a 1500m stretch on
the selected road.
• Some of audits like security of cyclists and pedestrians should be done at late
evenings or the night time.
• Equipment required in this process are Speed gun, Measuring Tape/Measuring
Wheel
• While doing survey if any type of facility is absent than its score will be entered as
zero out of total in the checklist

• Pedestrian and cyclist survey should be done through walking and cycling
respectively for better understanding to conduct accessibility audits.
• Photos should be taken at the deficient element to document it in the checklist
• Pedestrian accessibility audit is to be repeated every 100m on 500m stretch and
Cyclists accessibility audit is to be repeated every 300m on a 1500m stretch
• Each section of checklists has a total scoring and overall scoring is calculated based
on weights given to different indicators
• If the percentage obtained less than 50% is poor, 50 to 80% is fair and above 80%
is good

New Zealand, “Safety Audit Procedures for Existing Roads”. December

• Guidelines: Dividing road sections into blocks to make detail study by block to
block inspection to get accurate results.
• Day and night inspection for vulnerable road users facilities
• Carrying audit in different stages with the help of prepared checklists.
• Risk level of road is given based on determining level of hazard probability and
category of the hazard severity
INTERNSHIP COMPENDIUM, 2020
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GUIDELINES FOR RSA
Familiarizing the
route/section to be
audited

Standard checklist for user case basis
Location name: …………..
Names of auditors: …………
Sketch:

Date: ………………

Sl. No.

Separate audit on
divided road

Project background
1

Filling checklists for
selected road
section
Maintaining photos
log for deficient
elements on road
Determining Level of
Service of the
section

Brief description about the proposed facility

3

Roadway Classification
Arterial

4
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Sub Arterial Road

5

Buses

Cyclist

Pedestrians

Residential

Industrial

Mixed

Accident along the Roadway Segment – past 3 years
Year:
Total Accident:
No. of Fatal Accident:
Accident:

7

Local Road

Landuse around the Roadway Segment
Commercial

6

Collector Road

Type of vehicles frequently using the facility
Heavy vehicles

Developing checklists for Urban Road Safety Audit

DULT has developed some standard checklists to conduct audit on urban and
peri- urban roads
We have suggested some points to upgrade the checklists prepared by DULT for
urban Road Safety Audit
These recommended points are highlighted in the checklists

Existing

2

Photo log



Type of Audit
New project

Selecting
section for
auditing

Checklists

Description

Year:
Total Accident:
No. of Fatal Accident:

Year:
Total Accident:
No. of Fatal

Congestion on Roadway Segment – During peak hours
High Congestion

Moderate Congestion

No Congestion
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A

i

ii

iii
iv
v

Availability of Pedestrian
Facilities

Item

Answer any one of the
sub items i, ii, iii, iv
Minimum Width of
and v based on the
footpath based on Land use
land use adjacent to
the corridor
Frontage zone- 0.5m
Minimum footpath width in
Pedestrian zone-1.8m
residential land use
Furniture zone-1.0m
Footpath width in
Frontage zone- 1.0m
commercial land use/
Pedestrian zone-2.5m
shopping frontage
Furniture zone-1.5m
Frontage zone- 1.0m
Footpath width in high
Pedestrian zone-4.0m
intensity commercial area
Furniture zone-1.5m
Footpath width in mixed
2.5m
land use
For ROW less than 10m

1.5m
100 - 150 mm

CHAPTER - 8

Remarks

Yes

10

10

0

10

0

H

10

0

i

10

0

ii

10

0

iii

10

0

Kerb height of footpath

C

Zebra markings at
pedestrian crossings

D

Minimum vertical clearance
2.4m
for pedestrian

10

E

Minimum walking distance
for pedestrian crossing

10

F

Footpath at property
entrance, level change

Less than 250 m
Same level with
continuous footpath
level
Distance of tactile
flooring from the edge
of footpath/boundary
wall of 600mm

Source: IRC :103-2012 Guidelines for pedestrian facilities
INTERNSHIP COMPENDIUM, 2020

0
G

B

At least 3 m wide

No

iv
0
0

I
J

2

0

2

0

K
L
M

Warning tiles before & after
entrance
Vehicle ramps provided in
furniture zone
Ramps or series of slopes
should be integrated into the
level change
Concrete/Interlocking
block/paver
blocks/tar/asphalt
Footpath pavement type
Tactile flooring and warning
tiles for visually challenged
people
If guardrail is not provide,
Guard Rail - (Total 10
please mark "No" for all sub
marks)
sections
Guard rails - Minimum
1.2m
height
Guard rails - Set back
At least 150mm from edge
distance
Guard rail opening for
Aligned with the raised tablepedestrian crossing at
top
mid-block
Guard rail opening for
pedestrian crossing at
Aligned with Zebra crossing
junction
Benches, shaded resting
Pedestrian Amenities
places
Placing of sign posts/
Not obstructing pedestrian
signal posts
movement
Road signs and route
information board for
Clearly visible
pedestrian
Lighting
Well illuminated

2

0

2

0

2

0

5

0

5

0

2.5

0

2.5

0

2.5

0

2.5

0

10

0

10

0

10

0

10

0

Pedestrian Crossing at
Un-signalized intersection
Midblock crossings
Source: IRC :103-2012 Guidelines for pedestrian facilities
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Frequency of crossing

i
ii
iii

iv

N
i
ii
iii
iv

Residential area
Commercial/mixed areas
Stop line, sign board at
zebra crossing
Ramps at midblock
crossing
( For visually challenged
people, physically
challenged people)
Pedestrian Crossing at
Midblock crossings
Zebra crossing
Stop line, sign board at
zebra crossing
Audible crossing signal
Push button height

Provided only
if consecutive
Answer any one in i and ii
intersection is
more than
300mm
80-250m
80-150m

10
10

0
0

Available

10

0

Ramp provided
Warning block at
beginning and end of the
ramps
Width of warning blocks
of 600mm min
Warning tiles is align with
tactile flooring

2.5

0

2.5

0

2.5

0

2.5

0

Signalized intersection
2

0

Available

2

0

Available
1m above ground level

2
2

0
0

Road width
/(0.79m/s)+7sec

2

0

Max. Green phase for
pedestrian signal

O

Pedestrian Crossing at
If raise table top is not
Midblock crossings/
provide, please mark "No"
Unsignalized intersection
for all sub sections
crossings - Raise Table Top

ii
iii

Height matched with
footpath
Minimum Width
2.5 m
Smooth gradient on both
Ramps
the sides
Source: IRC :103-2012 Guidelines for pedestrian facilities
Maximum Height
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iv

Table- top surface

Smooth, evenly surfaced with
anti-skid / rough/ matt finished

2

0

v

Cat Eye on both sides of
the Raised table top

Available

2

0

P

Pedestrian Crossing at
Midblock crossings/ Un
signalized intersection
crossings - FOB/ Subway

If FOB/Subway is not provide,
please mark "No" for all sub
sections

2.5-3.0 m

2.5

0

2.5 m

2.5

0

1.4 x 1.4 m (1400 X 1400 mm)

2.5

0

Well illuminated

2.5

0

2.5 m

10

0

Nature of pedestrian
crossing- Foot Over
Bridge (FOB)Minimum width- for
pedestrian
Minimum width of
ii
staircase
Minimum size of
iii
elevator
iv Lighting
i

2-4m width

v

i

CHAPTER - 8

Q

Nature of pedestrian
crossing Subway-

i

Staircase + Elevator
(Total 10 marks) (mark only if
applicable)

(Total 10 marks) (mark only if
applicable)

Minimum width
Minimum vertical
ii
clearance
iii Ventilation

2.5 m

10

0

Well Ventilated

10

0

2

0

iv

Marking & Signs

Clearly marked direction signs

10

0

2

0

2

0

v
vi

Lighting
Handrails height

Well illuminated
760 to 900mm

10
10

0
0

Total
Source: IRC :103-2012 Guidelines for pedestrian facilities
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Availability of Bicycle
Facilities (If No Bicycle
facilities present, Skip
this Section)

CHAPTER - 8

M

Item

N

A

Bicycle lanes

Segregated by physical barrier

10

0

B

Minimum width of
bicycle lane

2.0 m, uniformly along the
corridor

10

0

C

Minimum vertical
clearance for bicyclist

2.25 m, uniformly along the
corridor

10

0

D

Bicycle lanes

E

Drainage facility

F

Markings & Signs

G

Lighting

H

Cycle track surface

I

Min. edge clearance
from
(Answer any one)

J

K
L

Free from obstructions
(parking, drainage, trees,
utilities, etc.)
Proper outlet at regular
intervals
Clearly marked (symbol) along
with direction signs

O
P
Q

10

0

10

0

0

Within 250m of the station

10

0

10

0

10

0

10

0

Should be less than motorized vehicle or
free
Speed breakers, raised crossing, rumble
strips
Bike lanes should be designed at the
same level to the sidewalk or street lane
at the bus stops with curb cuts

10

Item
(If No PT facilities present, Skip this
Section)

A

Bus Stop locations

At least 50 m after an intersections &
easily accessible to commuters

10

0

At least 50 m before the approach

10

0

50 m after an intersection

10

0

15 m

10

0

10

0

10

0

10

0

C

10

0

D

10

0

Verge with trees = 1.5 to 2m

10

0

Cycle track in under
pass

Width 2.5m
Edge clearance 0.5m
Vertical clearance 2.5m

10
10
10

Cycle track on bridges

Height of parapet or railing
should be 150mm

10

Verge widths

Bicycle safety at
bus stops

10

Availability of
Public Transport
Facilities

0

Concrete/asphalt/Interlocking
blocks
Lamp post or tree or bollards
is 0.35m
Wall or bus stop or closed
fence is 0.5m
Verge with lamp posts should
be 1m

Parking facility for
cycles
Parking cost for
cyclists
Traffic calming at Tjunctions

No reduction in width at any
intersection

Total

10

Well illuminated,

Tapering of cycle
track at
intersections

B

Proper bus stop
sign board
Bus bays
Bus bays - Length
of recess for single
bus stop

E

Level boarding

Level matching with the footboard of
buses

10

0

0
0
0

F

Accessibility to bus
stop for disabled
people

Tactile flooring
Warning tiles
Ramps

10

0

0

G

Presence of basic
Infrastructure in
bus shelter

Seating arrangement, Guard rail etc.

10

0

Source: IRC: 11-1962 Recommended practice for the design and layout of cycle tracks
INTERNSHIP COMPENDIUM, 2020
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Designated bicycle parking
space

At least 10% of total parking
space & properly demarcated

10

0

E

Parking surface

Smooth, even & free of pot
holes, rutting ,
undulation etc.

10

0

F

Intermediate Public Transport
Clearly marked space for IPT
(IPT-Auto) parking space

10

0

3.5 m per lane, as per IRC

10

0

Two way road carriageway

Divided with median or with
lane marking

10

0

Minimum height- median

100- 150 mm

10

0

10

0

10

0

Shortest at all approaches

10

0

G Roadway segment/ surface

Free of
potholes/rutting/undulations

10

0

H Posted design speed

In accordance with roadway
type

10

0

H Guard rails - Minimum height

1.2 m

10

0

I

Guard rails - Set back distance

At least 150 mm from edge

10

0

J

Pedestrian crossings

Within 100 m from a bus
stop

10

0

K

Clear walking space around bus
shelter

1.8m behind the shelter

10

0

Available with current stop
pinned location mark

10

0

Provided with lighting
facility to visible during
night

10

0

A

Lane width (Assuming lane
marking are provided)

Available and working

10

0

B
C

L

Designated space for Route
information map at each bus
shelter

M Lighting fixture

Item

A Type of Parking

Parallel Parking/ Angle
Parking

B Minimum Width of parking

Answer any one of the sub
items i, ii, iii and iv based on
the parking angle

i

Minimum Width of Parallel
Parking (mark only if applicable)

Minimum Width of Angular
ii Parking 30 Degree (mark only if
applicable)
Minimum Width of Angular
iii Parking 45 Degree (mark only if
applicable)
Minimum Width of Angular
iv Parking 60 Degree (mark only if
applicable)
C

2.5 m
4.9 m

5.6 m

6.0 m

Parking information signboards
Clearly marked & visible
(indicating parking or no- parking) signboards

INTERNSHIP COMPENDIUM, 2020

Total
12 Roadway Design

Total
11 Availability of Parking Facilities

D

10

0

D Stop lines & Yield Lines
E
F

10
10

10

0
0

0

10

0

Not less than 2 m and not
more than 3 m from the edge
of the junction
As per standards

I

Mandatory signs, warning
signs & informatory signs

As per standards

10

0

J

Sufficient clear sight to
motorists at intersections
approaching the intersection

To avoid any conflict with
pedestrians and cross-street
traffic

10

0

K

Lighting

10

0

L

Shoulders and edge
delineation

10

0

0

10

Lane & road markings
Pedestrian crossings at
junction

Item

Well illuminated with placed
at 20-30m interval
All delineators and reflectors
correctly in place
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Sl.
No.

Crossing at
school/Hospital

Signalized pedestrian
crossing, footpath with
guardrails etc.

10

N

Sign boards at
school/hospitals

Speed limit, no horn sign at
hospitals, informative signs

10

0

A

Station platform level

O

On street parking near
schools

No on street parking at
school zones

10

0

B

P

Visibility obstruction to
the crossing at
schools/hospitals

Horizontal maximum gap
Max. of 50mm
for easy boarding

Good visibility

10

0

M

Q

R

S
T

Median refuge island

Lane balance

Railings at medians
Sign conditions

0

C
2

0

2

0

2

0

At same level of carriage
way/ provided with ramps
for raised islands

2

0

At the intersection all the
lanes should be in
alignment, with a
maximum of a 0.6m shift in
a hardship situation only.

10

0

10

U

Bollards

V

Kerb ramps at
intersection

Ramps should be provided
towards pedestrian
crossing
Total

D
E
F

G
H

10

1m height with reflective
tape and 1.2m space
between two bollards

Description

Remarks

Yes

No

10

0

10

0

10

0

10

0

10

0

10

0

10

0

10

0

10

0

Min. of 22.0m for 12m bus

10

0

Min. of 32.0m for 18m bus

10

0

At least 500m

10

0

10

0

10

0

Station Design facilities

Mandatory on all roads
with four or more lanes
Width=2m
Tactile flooring for visually
challenged

Min. of 1.1m
Good condition and
readable signs

BRT Facilities

10

10

0
0
0

0

At the same level as the bus
floor

Provided on one or both
ends of the station
Ramps at station for
Provided with railings and
accessible to all the users
tactile floorings for
physically challenged people
Should be at least
Ticketing both
1.1m x 1.5m
Should be provided for off
Turnstiles or Flap gates
board free collection
Length required for
Should be equal to the
waiting passengers at
length of the bus
each docking bay
Station width to provide
room for waiting and
Min. 4.0m
circulation
Internal clear width of
Min. 3.0m for one way BRT
station
station

I

Distance between two
sub stops

J

Average space between
two stations

K

Waiting area of a BRT
station

L

Lighting facility

Seating arrangements,
Lighting, Real time
passenger information,
roofing station
Illumination level of 150lux
min.

Source: IRC:124-2017, Bus Rapid Transit (BRT) Design Guidelines for Indian cities
INTERNSHIP COMPENDIUM, 2020
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M
N
O
P
Q
R

S

T
U
V
W
X

Y
Z

AA
AB

Street Elements and
Design Configurations
BRT lane with one way
BRT lane with two way
BRT Median station
BRT passing lane at
stations
Buffer b/w BRT and
mixed traffic lane
Pedestrian refuge
islands

CHAPTER - 8

Min. of 3.5m and Max. of 4.0m
Min. of 7.0m and max. of 7.5m
Min. of 4.0m

10
10
10

0
0
0

Min. of 4.0m

10

0

Min. of 0.5m

10

0

Min. of 1.0m

10

0

10

0

Parallel parking for cars and
Perpendicular parking for motor
Parking facility
cycles and bicycles
Min. width for parking is 2.0m
Min. of 1.8m
Footpath facility
Including furniture and frontage
zone is 3.3m
One way, min. width of 2.0m
Cycle track facility
Two way, min. width of 3.0m
Multi Utility(MU) strip Width of 3.0m
Height of 0 to 0.15m
Mixed traffic lanes
Width of 6.5m or 3.25m/lane
Pullover areas for pick At least 0.3m buffer kerb width
up and drop off
must be provided next to the
passengers and freight NMT lane
MU strip, buffer space Min. of 0.5m buffer space should
for auto rickshaws
be provided next to the NMT lane
accommodation
Pedestrian refuge
Tapered length of 15m created by
meandering the traffic lanes into
MU strip
Width of flat portion of Min. of 2.0m
the pedestrian refuge
Multi Utility(MU) strip Width of 3.0m
Height of 0 to 0.15m

10

0

10

0

10
10
10
10
10

0
0
0
0
0

10

0

10

S/N

Component

Total Marks
(a)

1

Pedestrian Facilities

200

2

Bicycle Facilities

130

3

Public Transport
Facilities

140

4

Parking Facilities

60

5

Road way Facilities

220

6

BRT facility

320

Marks
Obtained
(b)

% Achieved
©=
(a/bx100)

Level of
Service (d)

Total

Level of Service

Range

LOS A

More than 80%

LOS B

Between 80% - 70%

LOS C

Between 70% - 60%

LOS D

Between 60% - 50%

LOS E

Between 50% - 40%

LOS F

Less than 40%

0

10

0

10

0

10
10

0
0

Source: IRC:124-2017, Bus Rapid Transit (BRT) Design Guidelines for Indian cities
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Work Zone Related
Item
Marking & Signboards regarding
A the approaching construction
Provided well in advance
zone
Marking and signboards of the
Placed well in advance for public
B construction activities (work
information
under progress, Men at work)
For traffic passing through the
C Satisfactory lane width provided
work zone
For safety of construction
Precautions such as safety net,
D
workers, passerby, motorist &
soft cushioning at corners etc.
pedestrian
For clear visibility for
E Lighting (night)
construction workers, motorist &
pedestrians
Availability of flagmen at
For necessary attention to road
F
appropriate locations
side safety
Traffic Management PlanFrom Engineer & concerned
G temporary diversion for the
department for smooth traffic
movement
construction site
Traffic Calming (speed reducing) Provided for safety of the
H
measures
motorist & pedestrian, etc.
Proper & safe dumping of
I
Taken care of
construction debris
J Construction materials
Not spilling over the road
Provided in case of any
K Emergency vehicles at the site
accident(s)
Proper safety gear & protective
Supplied to all construction
L clothing (hard hat, reflecting
workers
jackets, gloves etc.)
Provided at most accessible
M Easily accessible first aid box
location and at safe distance
Easily accessible fire
Provided at most accessible
N
extinguisher at the site
location and at safe distance
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10

10
10
10

10

R

Temporary work
area

0

0
0
0

S

T

0

10

0

10

0
U

All delineators and
reflectors correctly in place
Good visibility of temporary
work area from
approaching traffic
Flag of 600mm x 600mm
red cloth
Sign paddles of 600mm
wide with rigid plate

Flag man, Hand
signaling devices

Length of traffic
control zones
Avg. approach speed
in kmph

Length of advance warning
zones in m

50 or less

100

50-80

100-300m

80-100

300-500m

Over 100

1000

Avg. approach speed
in kmph

Length of approach
transition zone in m

50 or less

50

10

0

10

0

50-80

50-100

10

0

80-100

100-200

Over 100

200-300

10
10

0
S/N

10

0

10

0

O Noise reduction measures

Implemented where necessary

10

0

P Merge lengths

adequate merge lengths
provided

10

0

INTERNSHIP COMPENDIUM, 2020

Q

Traffic
merges/exits/entrie
s/turn delineation

1

Component

Total Marks (a)

Work zone

210

Marks
Obtained (b)

% Achieved
©=
(a/bx100)

10

0

10

0

10

0

10

0

10

0

10

0

Level of
Service (d)

Total

Source: IRC:SP: 55-2001 Guidelines on safety in road construction zones
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Format of Frame for the web based application
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Evaluation of user case basis checklists on Arterial, Sub arterial , collector and local
roads of 2.0km stretch to determine the level of service of various facilities such as
pedestrian facilities, bicycle facilities, parking, public transport, roadway design etc.

Sample Arterial road survey data of
B.Narayanapura to Mahadevapura road (KR Puram)

6

A

i

Minimum footpath
width in residential
land use

1.8m

-

ii

Footpath width in
4.0m
commercial land use

-

iii

Footpath width in
mixed land use

Project background

Kerb height of
footpath

C

Type of Audit

Existing

2

Roadway classification

Arterial

3

Type of vehicles frequently using

Heavy vehicles, Buses, Cyclists,
Pedestrians

4
5

Landuse around the Road
segment
Congestion

INTERNSHIP COMPENDIUM, 2020

Commercial, Residential
High Congestion

2.5m

2.5m footpath
available

-

1.5m
100 - 150 mm

10

150mm kerb
height is available

10

Zebra markings at
At least 3 m wide
pedestrian crossings

3m wide marking
is present

10

D

Minimum vertical
clearance for
pedestrian

2.4m

No any vertical
obstructions

10

E

Obstruction to
pedestrians walking
zone

No any vendors,
Trees, parking vehicles, hawkers hawkers on
and vendors should be absent pedestrian
walking zone

F

Minimum walking
distance for
pedestrian crossing

Description

1

For ROW less than
10m

B

Section: RHS
Sl.No.

Remarks

Answer any one of the sub
items i, ii, iii and iv based on
the land use adjacent to the
corridor

Location: EMC bus stop to B.Narayanapura bus stop ROW: 45m
Stretch1: 300m

Item

Yes
(10)
No (0)

Minimum Width of
footpath based on
Land use

v

B.Narayanapura (KR Puram Road)

Availability of
Pedestrian
Facilities

Less than 250 m

Midblock crossing
is available within
the 250m

10

10
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H
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Same level with continuous Present at the same
footpath level
level

2

Distance of tactile flooring
from the edge of
footpath/boundary wall of
600mm

2

Tactile flooring is
present

Footpath at property
entrance, level
Warning tiles before & after
change
No warning tiles
entrance

Footpath pavement
type

0

iii

Guard rail opening for
pedestrian crossing at midblock

Aligned with the
raised table- top

Guard rails are not
present at midblock
crossing

0

iv

Guard rail opening for
pedestrian crossing at
junction

Aligned with Zebra
crossing

No guard rails

0

J

Pedestrian Amenities

Benches, shaded
resting places

No benches

0

Not obstructing
pedestrian
movement

No obstruction to
pedestrian
movement

10

Vehicle ramps provided in
furniture zone

Vehicle ramps are
provided

2

K

Placing of sign posts/ signal
posts

Ramps or series of slopes
should be integrated into
the level change

Present

2

L

Road signs and route
information board for
pedestrian

Clearly visible

Clearly visible

10

Concrete/Interlocking
block/paver
blocks/tar/asphalt

Interlocking paver
blocks

M

Lighting

Well illuminated

Good condition

10

N

Pedestrian Crossing at
Midblock crossings

Un-signalized
intersection

i

Residential area

80-250m

ii

Commercial/mixed areas

80-150m

iii

Stop line, sign board at zebra
Available
crossing

Tactile flooring and warning
tiles for visually challenged present
people

I

If guardrail is not provide,
Guard Rail - (Total 10
please mark "No" for all sub
marks)
sections

i

Guard rails Minimum height

ii

Guard rails - Set back
At least 150mm from edge
distance

1.2m

5

5

Ramp provided
No guard rails

0

No guard rails

0

iv

Warning block at
beginning and end
Ramps at midblock crossing of the ramps
( For visually challenged
Width of warning
people, physically challenged blocks of 600mm
people)
min
Warning tiles is
align with tactile
flooring
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Available

10

No stop line
markings

0

Present

2.5

Present

2.5

Present

2.5

Present

2.5
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O

Pedestrian Crossing at
Midblock crossings

Pedestrian Crossing at
P Midblock crossings/ Raise
Table Top

Signalized intersection

No signalized
intersection

I

No Raise Table
Top facility

Pedestrian Crossing at
Q
Midblock crossings/ FOB
R

CHAPTER - 8

No Foot Over
Bridge facility

Nature of pedestrian
crossing Subway

No Subway
facility
Total

Availability of Bicycle
7
Facilities

Item

Availability of Public
Transport Facilities (If No
8
PT facilities present, Skip
this Section)

At least 50 m before the
B Proper bus stop sign board
approach

Present 50m
before the
approach

C Bus bays
D

Bus bays - Length of recess
15 m
for single bus stop

E Level boarding

Level matching with the
footboard of buses

Tactile flooring
Accessibility to bus stop for
F
Warning tiles
disabled people
Ramps
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10

H

Guard rails – Min. height

1.2 m

No guard rails

0

I

Guard rails - Set back
distance

No guard rails

0

J

Pedestrian crossings

At least 150 mm from
edge
Within 100 m from a
bus stop

Present

10

K

Clear walking space
around bus shelter

L

Current stop pinned
Designated space for
location mark
Route information map at
Lighting facility to
each bus shelter
visible during night

9
10

50 m after an intersection

Seating arrangement
is present

M

Available near
to junction

A Bus Stop locations

Seating arrangement,
Guard rail etc.

0

Item

At least 50 m after an
intersections & easily
accessible to commuters

Presence of basic
Infrastructure in bus
shelter

128

No Bicycle
facilities
Total

G

Lighting fixture
Availability of Parking
Facilities

10

Roadway Design

10

A

Lane width

bus bay facility
is available

10

B

Two way road
carriageway

20m bus bay is
present

10

C

Can easily
access the bus
footboard

10

Available

10

1.8m behind the shelter Space is available

Available and working

Item

Available

10

Not present

0

Available with good
condition
Total

10
110

No parking facilities

Total
Item
3.5 m per lane, as per
IRC

10

0
Present as per the
standard width

Divided with median or
Divided with median
with lane marking
150mm median is
Minimum height- median 100- 150 mm
available

10
10
10

D

Stop lines & Yield Lines

Present from the edge
of the junction

No stop lines and
yield lines

0

E

Lane & road markings

As per standards

As per standards

10

F

Pedestrian crossings at
junction

Shortest at all
approaches

Available at the
shortest approach

10
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G

Free of
Roadway segment/
potholes/rutting/und
surface
ulations

H

Posted design
speed

I

J

K

L

Mandatory signs,
warning signs &
informatory signs

CHAPTER - 8

Good condition of road
surface

In accordance with
roadway type

Yes

As per standards

As per standards with
good condition

Sufficient clear
sight to motorists
at intersections
approaching the
intersection

To avoid any conflict
with pedestrians and
cross-street traffic

Lighting

Well illuminated with
placed at 20-30m
interval

Sufficient sight is
available at intersections

Present with good
working condition

10

10

10

10

10

Signalized pedestrian
crossing, footpath
with guardrails etc.

No school zone in this
section

-

Sign boards at
school/hospitals

Speed limit, no horn
sign at hospitals,
informative signs

No school zone in this
section

O

On street parking
near schools

No on street parking
at school zones

No school zone in this
section

P

Visibility
obstruction to the
crossing at
schools/hospitals

Good visibility
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No school zone in this
section

-

-

-

0

No refuge islands
Not present

0

Not present

0

At same level of carriage
way/ provided with ramps
for raised islands

Not present

0

Min. of 1.1m
Good condition and
readable signs

No railings
Good condition and
readable signs

0

R

Railings at medians

S

Sign conditions

T

Bollards

1m height with reflective
tape and 1.2m space
between two bollards

Not present on
footpaths

0

U

Kerb ramps at
intersection

Ramps should be provided
towards pedestrian
crossing

No ramps

0
Total

Reflectors present on
shoulders

N

Median refuge
island

10

All delineators and
Shoulders and edge
reflectors correctly in
delineation
place

Crossing at
M
school/Hospital

Q

Mandatory on all roads
with four or more lanes
Width=2m
Tactile flooring for visually
challenged

S/
N

Component

Total Marks
(a)

Marks
Obtained
(b)

% Achieved
©=
(a/bx100)

10

120

Level of
Service (d)

1

Pedestrian Facilities

170

128

75.29%

LOS B

2

Public Transport
Facilities

140

110

78.57%

LOS B

3

Roadway Facilities

170

120

71%

LOS B

Total

480

347

72.2%

LOS B
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LOS data result of all categories of selected urban roads in Bangalore
Arterial Roads
Road stretch
B.Narayanapura to
Mahadevapura road ( KR
Puram)
Singaianapalya Phoenix Bus
stop to B. Narayanapura (
ITPL main rd)
Rail wheel factory ,
Yelahanka to Allalasandra
Bus stop ( Bellary Rd)
Jayanagar 4th Block 36th
Cross rd to 6th cross rd
intersection

Collector Roads

LHS %
obtained

Level of
Service

RHS %
obtained

Level of
Service

72.5%

LOS B

73.4%

LOS B

62.5%

70.2%

69.2%

LOS C

LOS B

LOS C

65.5%

72.5%

70.2%

LOS C

LOS B

LOS B

LHS
% obtained

Road stretch

Level of
Service

RHS
% obtained

Level of
Service

Bagalur cross to BSF
Circle

61.1%

LOS C

59.5%

LOS D

BSF Circle to Bellali
cross

69.2%

LOS C

58.5%

LOS D

Railway station road,
Yelahanka

58.5%

LOS D

52.5%

LOS E

Ramamurthynagar jun.
to Lotus
Kalyanamantapa

59.2%

LOS D

55.2%

LOS D

Local Roads
Sub arterial Roads
LHS
% obtained

Level of
Service

RHS
% obtained

Level of
Service

Nagavara Junction to HAJ
Bhavan road

62.5%

LOS C

61.5%

LOS C

Yelahanka Bb road to
Yelahanka police station
circle

52.5%

LOS D

51.52%

LOS D

Manyatha tech park road

71.1%

LOS B

72.5%

LOS B

7th cross rd Yelahanka
satellite town main road

72.50%

LOS B

70.9%

LOS B

Road stretch
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LHS
% obtained

Level of
Service

RHS
% obtained

Level of
Service

1st B main rd, Yelahanka
satellite town

77.78%

LOS B

75.3%

LOS B

Nehru nagar road, Yelahanka

65.5%

LOS C

65.5%

LOS C

Road stretch
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LOS data result of all categories of selected urban roads
in Mandya

Conclusion
We have recommended some points to update the checklists prepared by DULT by
referring to other countries manuals and IRC codes for different facilities. By using

Arterial Roads
Bullet show room ,
Mahaveera circle ( Mandya)
Kalhalli Bus stop to
Someswara kalyana mantapa
( Mandya)

these checklists we conducted survey to determine the level of service of different
72.2%

LOS B

70.2%

LOS B

categories of urban roads. From the result we are concluding that the level of service
obtained for the all categories of identified roads in Bangalore are lies between LOS C

73.6%

LOS B

75.5%

LOS B

to LOS F, so these roads needs to be improved for the safety of vulnerable road users.

REFERENCES

Sub arterial Roads
Prestige showroom to MRPL
petrol pump ( Mandya)

62.3%

LOS C

60.52%

LOS C

Guttal Road to Anjaneya
temple

52.2%

LOS D

55.2%

LOS D

• IRC :103-2012 Guidelines for pedestrian facilities
• IRC:SP: 55-2001 Guidelines on safety in road construction zones
• IRC: 11-1962 Recommended practice for the design and layout of cycle tracks

Collector Roads

• IRC:124-2017, Bus Rapid Transit (BRT) Design Guidelines for Indian cities

Hosahalli circle to adarsha
school (Mandya)

72.58%

Gurumata road to Anyambadi
road ( Mandya)

62.5%

LOS B

71.1%

LOS B

• Road Safety Design Guidelines for Bus Rapid Transit in Indian Cities, EMBARQ India,
2012

LOS D

57.20%

LOS D

• “Guidelines for Road Safety Audit”, DULT, Government of Karnataka, Bangalore
• New Zealand, “Safety Audit Procedures for Existing Roads”.
• “Guidance and Traffic safety through Urban And Street Design”, WRI, WRI Ross

Local Roads

Center for Sustainable Cities

Karnataka bar circle to
Ambujamma park

63.5%

LOS D

63.25%

LOS D

Chamundeswari nagar to
Abhinava bharathi college

43.5%

LOS E

43.1%

LOS
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• Road Safety Audit of Mumbai metro rail corridor, July 2013
• TII Publications, “Road Safety Audit Guidelines”, GE-STY-01027 , December 2017
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Scope of the study
The project is to develop a framework for Local Area Plan (LAP) led Area Redevelopment for Indian Cities

Legal Provision for LAP
in India

Global Comparable
Practices for LAP

Slum Rehabilitation

Market Area
Redevelopment

Public Space
Revitalization

Core City Rejuvenation

1

2

3

4

5

6

Legal Provision for LAP in India
73rd and 74th Constitutional Amendment Act
State Vision Document

District/ Metropolitan
Development Plan

District/ Metropolitan Planning
Committee

Development Plan

Local Body

•
•
•
•
•

Co-ordinated Spatial planning
Sharing of water, physical and other natural resources
Integrated development of infrastructure
Environmental Conservation
Extent and nature of investment to be made by different agencies

‘Ward Development Scheme’ to ensure proper maintenance of basic services
Disaggregated Local Area
Development Plans (LAP)

(Water, Sanitation, Street light, Waste Management) and amenities (parks,
Ward Committee

open spaces) as specifies in section 13I of the Karnataka Municipal
Corporation Act, 1976
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Legal Provision for LAP in India
Revised Structural Plan 2031 – Bangalore Metropolitan Region
•
•
•
•
•

Physical planning at the local area should integrate watershed management so as to address both
development and environmental issues in a balanced manner
Local Economic Development Plans to be developed as a part of the Local Area Development Plan. The
physical design and economic sustainability model for planning industrial estates and other large
investments should be integrated with local livelihood and economy.
Local Area Plans to be prepared in the form of detailed Town Planning Scheme as provided for in the
state TP act.
Land use at ward level to be prepared through detailed Local Area Plans for the entire Bangalore
Metropolitan Area.
Urban renewal and heritage conservation should be incorporated in the Local Area Plans.

Karnataka Town and Country Planning
Act 1961
Chapter V – ‘Town Planning Scheme’ can be done on
vacant or already built upon for laying out roads,
construction/ removal of buildings, bridges, reservation
of land for amenities, provision of basic services (water
supply, sewerage), heritage conservation.

Case Study - Vasant Vihar
Introduction
•
•
•

Decentralized Local Area Planning - Focal point of Delhi Master Plan 2021
USAID had done pilot study to incorporate principles of LAP in Vasant Vihar
The objective was to identify infrastructure deficiency and provide appropriate solution to resolve these
issues.

Methodology

2

1

Vasant Vihar

2

Vasant Enclave

3

Vasant Gaon

3

Delineation of the LAP Jurisdiction
•Define objectives of the LAP

Preparatory Work

•Topographical and cadastral survey

1

•Property database
•Preparation of final base map and database
•Urban design and urban planning studies

Visioning, studies
and analysis
Proposals
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•Structured public consultations
•Preparation of Conceptual plan

Participatory
Appraisal
Charrettes,
Citizen Advisory
Groups

•Preparation of draft Local Area Plan
•Preparation of final Local Area Plan
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Local Area Plan in Global Context

Ireland
•
•
•

Local Area Plan is prepared by the planning authority as per Chapter II of Planning and Development
Act, 2000
Population more than 5000 for urban areas and 1500 – 5000 for a town or village and revision need to
be done every 6 years
Involvement of local residents, community groups, and non-governmental agencies
Compliance with higher level of plans such as Regional Plans, Development Plans

Economic development and employment growth
Adequate provision of social infrastructure
OBJECTIVES

•

Compact and walkable neighborhood
Integrating Environmental considerations
Urban Design

Case Study – George Quay, Dublin
•
•
•

Conservation of built heritage

It is quay in Dublin on the southern bank of the River Liffey, well connected with Tara Street Railway
Station.
The Development plan identified this area as a location suitable for Local Area Plan (LAP).
It has brownfield sites, requiring suitable development during the plan

Tara
Street

Poolbeg
Street

Moss
Street

George Quay

Trinity
College

Shaw
Street

Townscend
Street

George Quay, Dublin
Traffic Congestion
•
•
•

Inactive frontage

Tara Street Station site was redeveloped
through transit oriented development
The strategy is to improve public realm and
enhance pedestrian circulation by widening
footpaths and creating civic spaces.
The value of protected structure was
maintained by restricting height of the
surrounding built form.
Proposed Tara Street Station
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Proposed Plan – Tara Street Station
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Local Area Plan in Global Context
South Africa
•

Case Study - Central and CBD
Extension area, Msunduzi
•
•

Issues

It is non-statutory document which translate
the intention of Integrated Development Plan
(IDP) and Spatial Development Framework
(SDF) into a greater detail, preparing the
Landuse Management Scheme for the area.

Physical Decay of
Built form

Traffic Congestion
Study
Area
CBD

The study area is situated in Pietermaritzburg
City, capital of KwaZulu-Natal province in
South Africa.
It is bounded by the N3, Pine Street, the
Msunduzi River and the Railway Line.

CBD Extension

Environmental
Degradation

Dales Park

Upper Boom Street

Central and CBD Extension area, Msunduzi

New high density residential

Infill through consolidation

New vehicular access road

and redevelopment

New neighborhood park
New high density residential
Establish pedestrian network
Retain sport field

Infill through second
dwelling or subdivision

Proposed Upper Broom street (Brownfield)
INTERNSHIP COMPENDIUM, 2020

Proposed Dales Park (Greenfield)
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Slum Rehabilitation
Definition of Slum
UN-Habitat

Census of India

UN-HABITAT defines a slum household as a group of individuals living under the same roof in an

A Slum, for the purpose of Census, has been defined as residential

urban area who lack one or more of the following:

areas where dwellings are unfit for human habitation by reasons of

1. Durable housing of a permanent nature that protects against extreme climate conditions.

dilapidation, overcrowding, faulty arrangements and design of such

2. Sufficient living space which means not more than three people sharing the same room.

buildings, narrowness or faulty arrangement of street, lack of

3. Easy access to safe water in sufficient amounts at an affordable price.

ventilation, light, or sanitation facilities or any combination of these

4. Access to adequate sanitation in the form of a private or public toilet shared by a reasonable

factors which are detrimental to the safety and health.

number of people.
5. Security of tenure that prevents forced evictions

Karnataka Slum Areas (Improvement and Clearance) Act, 1973
Slum area means any area declared to be slum area under sub-section (1) of section 3 - Karnataka
Slum Areas (Improvement and Clearance) Act, 1973
Section 3. Declaration of slum areas.- (1) Where the Government is satisfied that a) any area is or is likely to be a source of danger to health, safety or convenience of the public

Kibera, Kenya

of that area or of its neighborhood, by reason of the area being low-lying, insanitary, squalid,
over-crowded or otherwise; or
b) the buildings in any area, used or intended to be used for human habitation are:
i. in any respects, unfit for human habitation; or
ii. by reason of dilapidation, over crowding, faulty arrangement and design of such buildings,
narrowness or faulty arrangement of streets, lack of ventilation, light or sanitation
facilities, or any combination of these factors, detrimental to safety, health or morals, it
may, by notification, declare such area to be a slum area.
Dharavi, Mumbai
INTERNSHIP COMPENDIUM, 2020
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Slum Rehabilitation
1. Slum Networking, Indore

• In Indore, slums were located along the natural drainage having unhygienic
condition and lack of basic services
• The strategy is to integrate slum and non-slum area of the city by providing
better infrastructure and quality of life
Project Component
Community
Development

• Social
• Economic
• Training

On-site
•
•
•
•
•
•

Miscellaneous
Activity

Physical
Development

Roads
Sewerage
Water supply
Street light
Landscape
Solid Waste

City level
• Main sewer
• Treatment
Plant
• Riverfront

Building
• Community
hall
• Dispensaries

• Surveys
• Evaluation
• Monitoring
Location of slums, Indore
Before

Major
Circulation
Road

Shops
After
Narrow
Internal Road

Provision of roads within and on the periphery of the slum
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Community Hall

Educational Facility

• Improvement of urban infrastructure such as roads, sewerage, storm water
drainage, water supply, sanitation, solid waste management, street
lighting.
• Does not include improvement of dwelling structure.
• Ar. Himanshu Parikh – Consultant
• Land – 30 years lease by corporation
• Funded by Overseas Development Administration
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1. Slum Resettlement

• Kamgar Putala slum was located along the banks of the river Mutha at Shivaji Nagar in Pune and
vulnerable due to the threat of flooding.
• Slum location was extremely hazardous when river rises and garbage of entire city deposited at
Kamgar Putla
• The municipality had plans to widen the Sangam Bridge
adjacent to the settlement.
• When the 1997 flood line and the boundaries of the
proposed road widening were marked on a map, only
25% of the original settlement was not affected.
• In-situ was not possible as remaining land was
insufficient after bridge widening and road construction
proposal
• Hence, people affected by disaster and development
work within city was resettled to 2.4 ha area at Hadpsar,
8 Km away from original site.

Road
Widening

Local Government
Overall Framework, Security of Tenure.

Remaining Plot
for
redevelopment
Remaining Plot after Proposals

Master Plan

Other Agencies (MHADA, Bank)
Technical support, Finance.
Community
Planning, Design and Implementation, Finance
and Maintenance.
NGOs
Planning, design & implementation, Community
mobilization.
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Flood
line
along
river

Floor Plan

Strategy

• The carpet area of each tenement was 200
sq. ft, included a toilet and a mori with a
small kitchen and a multipurpose hall
• The ceiling of one bay was raised to 14 feet
to allow a mezzanine floor of approx.
100sq.ft. This ultimately allowed the
families to get 300sq.ft. of useable space
• The basic design was 2 storey building with
8 tenements. The tenements were
clustered around central courtyard
• 176 tenements were resettled in the
project

Slum Submerge

Slum Location

Model House
•
•
•
•

Land – Long term lease to co-operative society by PMC
Survey - Mapping of all houses and their enumeration
Partnership-building process
Finance – Cost Rs. 80000/- per unit
(Rs. 50000/- VAMBAY, Rs. 30000/- Loans)
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Slum Rehabilitation

G

1. Slum Upgradation

F

• Yerwada is a city neighbourhood located to the north of Pune city.
• It is one of the densely populated part in Pune, comprising of seven high density slum areas

Strategies Involved

• Facilitate community participation to maintain and nurture the assets in the future to achieve
sustainable process of building
• The houses were categorized into Pucca (Brick and Concrete construction in more permanent
condition) and Kutcha (Tin Metal Sheets and bad brick work mostly temporary construction) houses
• The Kutcha houses were usually of 12 sq. m. housing 4 -10 people with leaking roof and unhygienic
condition with no provision of proper sanitation and water supply. These Kutcha houses were
prioritized in the project.
• The households who already had permanent pucca houses would get Rs. 15000 for installation of
toilets and bathrooms in their houses
• The project covered whole community through up gradation of community space and development
of better streets and more green spaces.
• The plan was to provide 25 sq.m. area which was same as provisions under JNNURM
• Three housing type were conceptualized with the community involvement

E

D

A) Mother Teresa Nagar
B) Sheela Salve Nagar
C) Wadar Wasti

C

D) Bhatt Nagar

B

E) Netaji Nagar

A

F) Yashwant Nagar
G) Chandrama Nagar

Yerwada Slums

Proposed plan - Netaji Nagar
• Land - 99 year lease basis
• Surveys –
 Socio-economic profile
 Willingness of people to upgrade
their house
• Finance – Cost Rs. 300000/- per HH
funded by BSUP JNNURM
Model House
INTERNSHIP COMPENDIUM, 2020
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Slum Rehabilitation
4. Slum Rehabilitation Scheme by SRA
Strategies Involved
•

The SRA is an independent authority under State govt and it works on the private sector led slum
rehabilitation model where no government grants and no beneficiary contribution is required.

•

The developers are invited to bid for developing land in return for incentive FSI and TDR

•

Shastri Nagar SRA Cooperative housing society is developed under SRS In-situ Scheme

•

Eligibility Criteria – People residing before Jan 1, 2000

•

70% consent of the eligible slum dwellers is required

•

Beneficiary Slum dwellers – 135

•

Components of the model –
Impact on Social/ Commercial Activities

1. Rehabilitation Component
2. Free Sale Component
•

Rehab : Free Sale – 1:0.75 City, 1:1 Suburban, 1:1.33 Dharavi

PPP

Component

Incentive
FSI
Rehabilitation

There has been substantial improvement in the standard of living of
the slum community post slum redevelopment.

•

Residents are satisfied with the physical infrastructure development
and the current system of corpus fund creation and mechanism of
Management and Maintenance of Tenements (MMT).

•

The pucca houses with individual toilets and individual water
connections at HH level has lead to improvement in health and
hygiene of the slum dwellers.

•

The beneficiaries are satisfied with the houses and other physical
infrastructure provided.

Free Sale

Planning and Implementation
TDR

Amenities & Facilities

Society Office
OHT
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•

•

The land was given on 30 years lease to CHS at lease rent of Rs. 1001
for 4000 sq. m.

•

The beneficiary are not allowed to transfer their tenements (sale or
rent) for a period of ten years

•

The project was done by private sector and cost is subsidized through
selling of free sale component

•

Management and Maintenance – Corpus fund of ₹ 20000 per
beneficiary are deposited by developer in CHS bank account for 10
years maintenance

Balwadi
Elevators
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Market Area Redevelopment
1. Demolition and Reconstruction : Central and Fish Market, Mangalore
•

The market is located within the CBD of the city and has two markets viz;
i. Central Market for Vegetables, fruits and Meat market
ii. Fish market (600m away from central market)
• It is G+1 built structure with central space for vegetables and fruits.
• It has shops on the periphery and stalls in the centre

Issues

Central and Fish Market, Mangalore
Project Component

Activity mapping at 7 am
•
•
•

Activity mapping from 4 am to 7 am

Inconvenience during loading/ unloading
Traffic congestion
Poor circulation

•
•

Market Development
(26%)

Lack of amenities and facilities
Unhygienic environment

STRATEGIES

Retail and
Entertainment (64%)

Vegetable and
Fruit Market

Retail space (40%)

Meat and Fish
Market

Entertainment
Space (20%)

Commercial
Development - offices
(10%)

Food Court and
Plazas (4%)

Planning and Implementation

Option 1
Site is divided into two parts
i. Central Market for
Vegetables and fruits
ii. Meat & Fish Market

INTERNSHIP COMPENDIUM, 2020

Option 2
Site is divided into three
zones –
i. Vegetables and fruits
ii. Meat & Fish Market
iii. Retail Space

Option 3
Northern part of the site was
also considered for the
development of commercial
(office) space and
recreational space

•

Rehabilitation during construction near fish market, demarcated as
hawking zone by MCC

•

The total estimated cost of the project: Rs. 128.82 Cr

•

The project is proposed under Smart City on PPP (DBFOT)
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Market Area Redevelopment
2. Renovation – K R Market, Bangalore

Issues
•

•
•
•
•

The building remains underutilized with top floor vacant and unoccupied shops
on floors below
No proper space allocation to vendors
Underground parking is not maintained and became dumpyard
Highly congested and mobility is extremely difficult
Lacks proper sanitation, sewerage connection and solid waste management.

K R Market, Bangalore

Mixed Waste
Organic Waste

Strategies

• Improve ground and first floor circulation
 Ground floor to First floor - Travellator or RCC
ramp.
 Ground level to second floor - Goods lift
• Reorganize the activites –
 Shifting grocery/ general store from ground floor to
first floor after installation of travellator
 Shifting vegetable and fruit vendor from
surrounding open space to the ground floor
• Parking proposed in the premise
• Freight lifts to load and unload containers and a
booking counter.
INTERNSHIP COMPENDIUM, 2020

Grocery/
General Store

Proposed Model

Planning and Implementation

•
•
•
•

Integrate K R Bus station and metro station to reduce traffic
congestion and improve mobility
‘Area based development’ of Smart City Initiative on PPP model (BOT)
The estimated cost – Rs. 477 lakh
Revenue from rentals, advertisement hoardings, Parking charges,
Miscellaneous
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Market Area Redevelopment
3. Upgradation and Renewal - Connaught Place, Delhi
•
•
•

CP was identified as an important location that needs to be redeveloped for the
Commonwealth Games held in 2010.
The objective is to improve the visual experience by the upgradation of the
infrastructure and restoration of the façade
The cost of the project – Rs. 671 crore, funded under JNNURM
Façade (Before)

Façade (After)

New Delhi Municipal Corporation

Utility Corridor

STAKEHOLDERS

Project Component

Façade restoration & Centralized HVAC

Pedestrian Movement Areas

Delhi Urban Art Commission
Consultant - Engineers India Limited
GNCTD

Inner Plaza development

MoUD (JNNURM)

Street furniture, undergrounding parking

Utility Corridor
Long Term Parking

PARKING
STRATEGIES

Short Term Parking

Premium Car Parking

Courtyard Parking
Premium Two wheeler
Parking
Car Parking Auto Drop off
(Pick-up Zone)

INTERNSHIP COMPENDIUM, 2020

EV
Path

Pedestrian
Movement

Pedestrian
Movement

Cab Drop off
(Pick-up Zone)
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Market Area Redevelopment
4. Reorganizing the activities – Erie Street, Toledo USA

•
•
•
•
•

•

•

Vance St

It has four bays that were originally built as Toledo’s principal food distribution center in
1908.
Bays 1, 2 and 3 were designed to accommodate food market, while auditorium was
created for exhibition and public meetings in 1929
The outdoor farmers’ market has been in operation at this site since the 1940. The
building was used as warehouse storage for Department of Natural Resources and the
market was moved to Auditorium (Bay 4).
But Bay 4 does not have physical characteristic suitable for market. the vendors’ stalls
were not designed or outfitted in a way that would allow them to succeed
The food market was not designed or developed properly and parking was an issue.

S 11th St

•

Nebraska Ave

Bay 1
Bay 2
Bay 3
Bay 4

The objective is to increase
the parking available to
customers at the market,
especially for the outdoor
farmer’s market
20 ft wide section adjunct to
Bay 1 was removed to
accommodate
angled
parking
A large awning is proposed
for the side of the building as
an expansion of the outdoor
farmers’ market.

The City of Toledo planned redevelopment of Erie Street Market. The goal of the plan is 1. Strengthening the existing farmers’ market activity by providing an adjacent profit
oriented urban fresh food market that will increase the draw and frequency of shoppers
to the area.
2. Promoting small food and agricultural businesses in Ohio.
3. Creating an outlet for local entrepreneurial activity and encouraging job development.
4. Revitalizing the Toledo Warehouse District by creating a strong anchor that will increase
the desirability of living downtown.
5. Creating a public space for social interaction and celebration of regional, multiethnic food
and agricultural traditions.
INTERNSHIP COMPENDIUM, 2020

Erie Street, Toledo, US

Reorganize the activities with minimal intervention

Finance

•
•

The estimated cost - $ 4.97 million
Funding for Erie Street Market came from two public sources: the City
of Toledo and the federal government
179

Area Redevelopment and Rejuvenation

CHAPTER - 9

Public Space Revitalization
1. City level – Sabarmati Riverfront Project

Sewage Outlet

Rishi Dadhchi
Bridge

River Sabarmati flows from North to South , splitting Ahmedabad into almost
two equal parts and has served as a water source for many years.
Sardar
Bridge

•

1. Environmental Improvement

Reduction of soil erosion, Sewage diversion and water retention
•
Diaphragm wall (10m - 14m)
•
Retaining wall to protect low lying area from floods
•
Optimal width of 263m waterways
•
Integrated storm water and sewage system with interceptor sewers
Untreated Sewage into
River

Unhygienic condition due to garbage disposal into
river

Strategy
•

Aim is to provide the identity to the city with a meaningful waterfront
environment along the Sabarmati River and reconnect city to the river by
transforming the neglected aspects of the riverfront
Sewage diversion through Interceptor

Project Objectives

Environmental
Improvement

INTERNSHIP COMPENDIUM, 2020

Social Infrastructure

Sustainable
Development

Retaining wall for flood management

Interceptor sewage
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Public Space Revitalization
1. City level – Sabarmati Riverfront Project
2. Social Infrastructure
•

Rehabilitation and resettlement –
i. Slum Rehabilitation
ii. Gujari Bazar
iii. Dhobi Ghat
• Creation of parks and gardens
• Provision of socio-cultural facilities

3. Sustainable Development
•
•
Gujari Bazaar

Slum Rehabilitation

Dhobi Ghat

Subhash bridge Riverfront Park

Urban Foresty

•

Eighteen precincts will undergo gradual upgradation by promoting
integrated, high-density growth, with a focus on walkability and public
transportation.
Portion of reclaimed land to be developed for commercial purpose for
the revenue generation
The project has been planned to be self-financing, that is to achieve its
goals without relying on any funding from the government.

Aashram Road Precinct (Existing)
Usmanpura Riverfront Park

Flower Garden

Planning and Implementation
•
•
•
•

Boating Station
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Lower Promenade

Aashram Road Precinct (Proposed)

A Special Purpose Vehicle called the Sabarmati Riverfront Development
Corporation Ltd. (SRFDCL)
It reached out to several NGOs and citizen groups during the process of
planning and implementation.
Finance – The cost is Rs. 11520 million from sale of land created
The implementation was done on a Build, Maintain, Operate and
Transfer basis (PPP)
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Public Space Revitalization
2. Public Space within Slum – Lotus Garden, Mumbai
•
•
•
•

Lotus Nagar (M ward) - one of the most neglected and poorest areas of Mumbai
Very densely populated area
Located near Deonar dumping yard
Ghetto of poverty settled on the periphery of the city limits

Lotus
Garden

Issues
•
•
•
•

Space is used by drug addict
Dump yard by the community
Broken lights
Space is abused, not maintained

Lotus Nagar, M Ward, Mumbai

Project Brief

• Mumbai Environmental Social Network
(MESN) selected a site of 1300 sq.m.
that serves 2 lac people with support
of UN-Habitat
• Aim is to instill a sense of collective
responsibility for the positive use and
upkeep of public spaces in their
neighborhood
• Land – Municipal Corporation, reserved
as garden in development plan

Tall fence to protect from vandalism
INTERNSHIP COMPENDIUM, 2020

Planning and Implementation

• Cleaning Campaign – Advanced Locality Management (ALM) of 2500
HHs for waste collection and disposal
• Community Engagement through Focused Group Discussion, public
workshops and design charrettes
• Funded by UN-Habitat

Children’s Play Area

Cleanliness Campaign

Community Involvement
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Public Space Revitalization
3. Market as Public Space – Khan Market, Delhi

Traffic
Managemen
t

Khan market is located at the heart of city and serve as a shopping center

Smart
features ICT

Creation of
open spaces
STRATEGY

Khan Market, Delhi

Traffic Congestion

Proposed
Site Plan
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Broken, not maintained

Sustainable
landscape

User friendly
neighborhoo
d

Walking in extreme weather become
clumsy due to unshaded walking lane

Dedicated landscaped
green above basement
parking

Central landscaped
court with OAT and
mist fountain

Existing Khan Continuous hedge
Market built screening the front
fabric
edge from traffic

Widened
pedestria
n plaza
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Public Space Revitalization
4. Religious Space – Temple Street, Madurai
•
•
•
•

Madurai, one of the oldest cities in Tamil Nadu
Famous for its rich heritage and cultural history
The Madurai Meenakshi Amman Temple – Landmark
The streets concentric to the temple formed major streets viz;
i. Chitrai St.
ii. Avani Moola St.
iii. Masi St.

Irregular footpath
Storm Water Drainage

Chitrai Street, Madurai

Battery Operated Vehicles

Traffic congestion
Parking Space

Strategy

The project aims to relieve the pressure
of space and infrastructure by
pedestrianizing the Chitrai street,
encircling the Meenakshi Amman
Temple (JNNURM)

80mm thick
concrete
paver block

Footpath
finished
with flame
granite
Pedestrainisation

INTERNSHIP COMPENDIUM, 2020
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Public Space Revitalization
4. Religious Space - Heritage Street, Amritsar
• Amritsar – Golden Temple
• Heritage City – HRIDAY
• Stretch from Town hall to Golden Temple
was transformed into ‘Heritage Street’

Town
Hall

Issues

• Congestion
• Encroachment due to Vendors
• Old façade of buildings not maintained

Startegy

Homogeneous façade with similar color and name plate

• Walkway of 800m for comfort that host a walk down
memory lane, with galleries informing the public of
the history of the temple
• Cost - Rs. 160 Cr. (Hriday)

Heritage Walk

1

Town
Hall
2
Ambedkar Chowk
3

Bollard for vehicle restriction

Seating Arrangement
Maharaja Ranjit Singh Statue

LED Screen
INTERNSHIP COMPENDIUM, 2020

Street Lights

Jalianwala Bagh Statue
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Core City Redevelopment
1. Cluster Redevelopment - Bhendi Bazar, Mumbai
• Group redevelopment of old buildings instead of
individual redevelopment
• Development Control Regulations of 33(9) of Mumbai
enable developer to use FSI 4 to develop area of
minimum 4000 sq.m. in core city and 10000 sq.m. in
suburbs
• Applicable to buildings with age more than 30 years or
declared as ‘dilapidated’
• 70% consent
• Minimum carpet area – 300 sq.ft.

Bhendi Bazar -

Bhendi Bazar, Mumbai

• 80% buildings are dilapidated
• Narrow lanes – Traffic congestion
• Lack of fire and safety measures

Strategy

• One of the most popular Muslim dominated neighborhood in
South Mumbai
• Mixed use tenanted Chawls, constructed over 150 years ago
• South Mumbai’s busiest commercial belt
• Spread over 16.5 acre, and divided into 280 plots

Issues

Transit Homes

• Furnished transit home to accommodate 750 tenants at Anjirwadi (3
Km)
• Mufaddal Shopping Centre, Mandvi to accommodate 200 shops (1Km)

• Lack of light and ventilation
• Flooding during monsoons due to absence
of proper drainage system

• The project is being developed under ‘Cluster Redevelopment Scheme’ by Saifee Burhani
Upliftment Trust (SBUT)
• Community Initiative with a goal of transforming congested Bhendi bazaar into thriving
commercial and residential area for its residents with new infrastructure and civic amenities
• 9 sectors, 17 high rise buildings – 13 for Rehab and 4 for sale
• Residential – 350 sq.m.
INTERNSHIP COMPENDIUM, 2020

Site Plan

Transit homes

Planning and Implementation

• Being implemented under Cluster Redevelopment Scheme of DCR 33
(9) of July, 2011
• Land swapping for land parcels that were on lease from MCGM
• 80% land – Rehab20% land – Sale
• Cost – Rs. 4000 Cr
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Core City Redevelopment
2. Transit Oriented Development – King’s Cross, London

• King’s Cross is a mixed-use, urban regeneration
project in Central London and a major transport
hub
• It is an interchange station with
 Six London metro lines
 Two national train stations (King’s Cross and St
Pancras)
 International high-speed rail line (HS1)
connecting to Paris
• The Strategic Plan of London 1996 has identified
the site as one of five ‘central area margin key
opportunities’
.
2

Strategy

• Transformation of 27 ha area in Central London into mixed-use vibrant
neighborhood through Transit Oriented Development
• Involved restoration of historic buildings, construction of new built form and
provision of public spaces
• The plan increases local connectivity, accessibility, and permeability, with a
dense pattern of internal streets.
• Increase place value by redefining, reshaping, and creating value on former
rail land

St. Pancras International Station
Kings Cross Station

King’s Cross London

Issues

Education
Leisure
Retail
Residential

• Brownfield, derelict area
• Unutilized buildings, railway
sidings, warehouses
• Contaminated and vacant land
• Lowest rental values in central
London
INTERNSHIP COMPENDIUM, 2020

• Fragmented land and old industrial
buildings
• Congested and overcrowded
• Imbalance between very high
connectivity about to emerge and low
intensity of land use

Offices

Site Plan
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Core City Redevelopment
2. Transit Oriented Development – King’s Cross, London

Coal Transfer Point (Before)

Coal Drop (After)

Regents Canal (Before)

Regents Canal (After)

Planning and Implementation
• Two master planning teams and four independent design review panels led
to a highly tailored scheme that responded to the needs of multiple
stakeholders.
Granary Square (Plan)

Granary Square

Conclusion
Slum Redevelopment

• Six years to design, negotiate, and receive planning consent
• Four rounds of public consultations involving 30,000 people

Market

Public Space

Core City

• Security of Land Tenure

• Traffic Management Plan

• Wide Public Participation

• Encourage PPP

• Commercial space for financial

• Engagement of Architect Services

• Interagency Coordination

• TOD as a mean to core city

• Rehabilitation during construction

• Design Agency that works closely

feasibility
• Beneficiary Contribution in Finance

INTERNSHIP COMPENDIUM, 2020

rejuvenation

with municipal corporation
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Green links

INTERNS
Mr. P. Jaswanth &
Mr. Kuladeep Vamsi
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MENTORS
Ms. Ann Jacob

SUPERVISOR
Ms. Soumya MN
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Introduction (Why NMT? What problems faced?)
“The majority of trips in Asian cities are
done on foot or cycling.”
However often developing countries face
challenges in the form of inadequate
pedestrian Infrastructure, Non-Existent
side walks and cycling infrastructure.

To ensure city to be
safe, walkable and
bicycle friendly. We
have certain desirable
qualities to be
followed such as:

INTERNSHIP COMPENDIUM, 2020
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Thematic Heads for Case Studies
• Quality of one’s public space goes a long way in determining whether a commuter would choose to walk,
cycle or use public transport to their destinations as opposed to using personal modes of transport.
• We had taken case studies based on the critical points of vijjayapura as our thematic heads.

Climate Responsive

Tourism Supportive
Networked walkable streets

Limitations of Historic cities

Environment Sustainability

Inclusivity

Safety

Designing Streets for hot and arid cities

Sustainable pubic infrastructure

INTERNSHIP COMPENDIUM, 2020

Child friendly, universal accessibility

Narrow Streets

Nighttime safety, women safety
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Climate Responsive

Designing Streets for hot and arid cities

INTERNSHIP COMPENDIUM, 2020

Climate influences transport network.
How cities situated in semi-arid regions deal with the NMT?
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Climatic Region
Downtown Las Vegas
• We have taken Las vegas as case example because , Las vegas and Vijayapura fall
under Arid climate According to Köppen-Geiger classifications of world climate.
They have similar temperatures and rainfall.
• The Downtown Project has aimed to redevelop old centre of City of las vegas,
promote NMT
• In the non-motorized plan of downtown las vegas, The streets are categorized into
four streets namely which have different approaches to address the temperature
problem.

INTERNSHIP COMPENDIUM, 2020
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Downtown Las Vegas
• In all the streets they have provided vegetation along the
Roads. Which here provide ecosystems services such as
cultural services and regulating services.
• The ROW is redistributed by expanding the sidewalk,
providing designated bicycle lane, street infrastructure
such as benches, dustbins. They have planted trees with
large canopy cover to provide shade on the both sidewalks
and Avenue trees on the median.

• 2 way bicycle lane
• Expanded curb to provide bicycle and vehicle parking and it
is also utilized for providing space for street vending
• They have planted Alternate tree species – one with large
canopy cover and other avenue tree (which are tall)

INTERNSHIP COMPENDIUM, 2020
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Downtown Las Vegas

• The canopy of the tree species is larger than the
other streets to provide shade and cooling effect.
• Also, Avenue trees in the median.
• Designated street vending zones

• Provided transit lane in the middle. Plantation along
sidewalks.
• Have done xeriscaping as a buffer between transit
corridor and motorway.

INTERNSHIP COMPENDIUM, 2020
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Solution
• To put a reason for people to come out, they have tried to incorporate various
elements in the neighborhoods of Downtown.
• Some of the common elements are plantations of different species, xeriscaping,
art installations, shaded structures and Night lighting.
• In hot and dry cities, People tend to come out at night, night lighting becomes
very important.

• Giving people vibrant public spaces with mixed use retail at the ground floor.
• Introducing street art and installations, to create public interest.
• Trees and shade structures, and mist fans installed to help visitors cope with high
temperatures.
• Nocturnal lighting.

Possible Actions

INTERNSHIP COMPENDIUM, 2020
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Cities where tourist inflow is high needs tourist friendly infrastructure.
How can we include tourists in transport planning?

INTERNSHIP COMPENDIUM, 2020
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Tourist Cities
Istanbul - Historic Peninsula pedestrianization project
• The large scale pedestrianization project in the Historic Peninsula, involves
pedestrianization of 295 streets.
• Historic peninsula has more than 30 tourist aeras which contain UNESCO world
heritage sites.
• The pedestrianization project was an opportunity to conserve and sustain the
Historic Peninsula’s built environment and public spaces, and to improve quality of
life in the area.
• Involved the pedestrianization of 295 streets, was finalized in October 2013.
• To conserve and sustain the Historic Peninsula.
• 25-30 tourist places with the area
• Contains UNESCO world heritage sites like Hagia Sophia
• Since the area is historic, the roads are not organized. But, Major roads are
connected with public transport which provide services to tourists.
• Except the major roads 80 percent if the roads are pedestrianized.
• The central commercial area is well connected by Marmarrat Metro line, Tram and
Public bus. It also contains Ferry services.

INTERNSHIP COMPENDIUM, 2020
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• Location: Fatih District, Istanbul, Turkey
Population: 14.3 million
Cost: 500,000 EUR
Funding: Public
• Project during: 9 years

• In historic peninsula there are four major commercial areas in the centre and they
contain 80 percent tourist spots.
• Highleted areas have retailer and wholesalers are dense.
• Northern side we have residential and educational, towards the shore its military
and harbour.
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Key Elements:
• Pedestrians can walk on the entire right-of-way.
• Quality paving materials and textures.
• Progressive removal of obstacles, curbs, and bollards

CHAPTER - 10

• Pedestrians can walk on the entire right-of-way without any restriction
• Quality paving materials and textures to be provided
• Progressive removal of obstacles, curbs, and bollards in the span of project

Details of Pedestrianization:
• Streets and roads are accessible to pedestrians only during daytime hours (10:0018:00).
• Street vendors are prohibited from accessing some streets and roads.
• Tourist buses will use routes and stops in the area determined

Outcome
• Drastically reduced air pollution in the historic center.
• Pedestrian-friendly spaces for residents, visitors, and business owners.
• Provided a high-quality and attractive environment.
• Created a space that supports local businesses.
Challenges
• Difficulties in interagency coordination, particularly between ministries,
• Opposition from local business owners.
Response
• Positive response from residents, business owners and visitors

INTERNSHIP COMPENDIUM, 2020
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Mall Road - Gangtok

Bicycle tourism in Taiwan

•
•
•
•
•
•
•
•
•

• Population = 2.38 crores

Population = 1 Lakh
20% (8.5 Km) of road has footpath on one side.
Walk trips higher than the motorized trips 42.57%
Segregated pedestrian facilities
It is a small hilly town with a pop of 1 lakh
It is successful example of pedestrianization across india
Mall road became destination for tourists in gantok
It has increased footfall of tourist in the city.
Local business is thriving.

Outcome:

•
•
•
•

• Circuit Connects all tourist points of the country
• Bicycle tourism as a sporting circuit
• Failed due to poor implementation by the government.
• Reasons for failure:
• It was not designed as a mode of transport but as a sporting activity.
• No Network level presence

Successful implementation
Mall road has become a destination
Increased footfall of pedestrians
Improved attractiveness of Local business

Possible Actions

INTERNSHIP COMPENDIUM, 2020
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Several historic cities battle with narrow streets.
How have some of these cities addressed walkability and cyclability?

INTERNSHIP COMPENDIUM, 2020
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Limitation on road width
Cambridge, England
• Historic cities like vijjayapura battle with narrow streets. We have studied
similar cities and their way of approach to overcome on the limitation of road
widths.
• Cambridge is a similar city with an historical core and narrow stretches.
About City:
Location: Central Cambridge
Right-of-Way: 1o m
Context: Mixed-use (Residential/Commercial)
• A university city with a historic center. Over three million tourists visit the town
each year.
• Congestion is a frequent occurrence
Design Solutions:
• Push factors are those aspects of travel that discourage use of private vehicles,
while pull factors are those which attract people.
• Increased the charges in making a stay of two hours cost more than a parkand-ride facility,
• One way movement.

INTERNSHIP COMPENDIUM, 2020
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Cambridge, England
• Traffic has been reduced by about 9 000 vehicles (-78 %). Screen line traffic counts show a reduction of 6 000 vehicles (7 a.m.–7 p.m.)
• PM10s (particulate matter) levels have fallen by about 5%

“Segregated
cycle lanes &
cycle-safe
junctions on
main roads.”
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Limitation on road width
Stroget street (Copenhagen)

The little mermaid

• Historic cities like vijjayapura battle with narrow streets. We have studied
similar cities and their way of approach to overcome on the limitation of road
widths.
• Copenhagen is a similar city with an historical core and narrow stretches.

Citadel
Gefion Fountain

About City:
Location: Central Copenhagen, Denmark
Length: 1.15 km (0.7 mi)
Right-of-Way: 10–12 m
Context: Mixed-use (Residential/Commercial)

Frederik’s Church
Amalienborg Palace

King’s new square

• Until 1962, all the streets and squares of central Copenhagen were used
intensively for vehicle traffic and parking
Design Solutions:
• Restricting through traffic movement.
• Removal of curbs and sidewalks, addition of new paving
• Reducing the number of parking spaces
• ‘Step by step’ Policy. (i.e. ; increase in the fuel and tax prices on private
vehicles)
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Stroget street

New port of Copenhagen

Christiansborg Palace
Tivoli Gardens
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Stroget street

Design Solutions:

• Surface parking removed, MLCP provided and remaining space
consolidated as public plaza.
• Reducing the number of lanes on several main routes into the city and
using the space for bus and cycle lanes instead

Possible Actions:
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Parking
regulations

Traffic
management plans

Vehicular
Restriction

Traffic
calming measures
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The land under Transportation mostly paved and hard.
So, How do we make it environment friendly?
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Environmental Friendly
Portland Green Street Program

• Portland s one of the cities which has successfully implemented various environmental
friendly street elements.
• The pervious pavement allows most or all of the stormwater into the ground.
• Existing storm inlets remain to take any excess runoff
• Maintenance is very important for pervious pavement because site erosiona dn
sedimentation clogs permeability.
• Cleaning them 1 or 2 a year maintains porosity.

Holman Pocket Park and Green Street Bike Boulevard Project

• Swale
• Two filter strips were constructed in the ROW north of the park. They are flat bottom
infiltration facilities with a ponding depth of 6”.
• Water enters the first facility (left), ponds to 6”, then enters the second facility (right)
by way of a trench grate
• The emergency overflow runs back into the existing storm water network

NE Siskiyou

• The design provides water quality treatment but also maximizes infiltration of the
runoff.
• Each facility has four compartments separated by check dams to promote infiltration.
• Residents are responsible for maintenance by providing seasonal watering and
weeding
• Parking spaces can be removed for extending curb

Potential Issues

• Parking: Depending on the type of facility, parking space can be removed (e.g.
curb extensions).
• Mosquitoes: Green Streets are designed to drain in less than 48 hours to
prevent mosquito breeding, but continuous monitoring is necessary.
• Plant survival: Attention should be given to site characteristics, such as
location, solar exposure, and soil type and condition, to provide optimum
success for plant survival.
• City codes: City codes can prohibit use of ornamentals in some areas, such as
environmental and greenway zones.
• Maintenance: The city needs to regularly monitor facilities.
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Las Ramblas - Barcelona, Spain

Lisbon - Green corridor

• Las Ramblas is a 1.2km long, tree-lined pedestrian mall in Barcelona's Gothic Quarter.
• The wide boulevard begins at the city's main square, Plaza Catalunya, and ends at the
Christopher Columbus monument at Port Vell.
• It is a boulevard with a 36- to 80-foot wide pedestrian strip down the middle.
• The street is lined by five- to seven-story buildings with complex facades, textures and
ornamental details.
• The central footpath consists d\designated street vending zones
• Large London plane trees spaced less than 20 feet apart
• The canopy provides shade and also gives protection from the one-way traffic

• Lisbon has lost a third of its residents as a result of uncontrolled urban
development
• The first green corridor was implemented in 2012, reinventing a landscape
of unused plots, along the urban fabric.
• t is a off street NMT intervention. which provides alternate route for
pedestrian and cyclist Core city is decaying due to poor planning.
• Connecting green spaces by creating green corridors has been one of the
main priorities.
• It connects Historic public park to Forest park by connecting all public parks
and vacant government plots.

Vegetative barriers
Vegetative barriers are narrow, parallel strips of stiff, erect,
dense vegetation planted on or close to the contour. These barriers cross
concentrated flow areas at convenient angles for farming or are used in the same
manner as terraces.
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Universal accessibility, how have cities ensured their streets are inclusive?
What are the other kinds of inclusivity?
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Inclusivity
Fort street, Auckland

• The city of Auckland and Vienna has adopted practice called shared space. In this concept
everyone can access the whole street but within certain set of regulations.
• The street’s transformation from a pedestrian streets at the beginning of the 20th
century into a street dominated by cars in the second half of the century.
• Shared streets provide pedestrians the right-of way. While designs vary based on local
context and culture, curbs are removed and the materials and space allocation indicate
that vehicles are guests.

Pedestrian
s can use
the entire
right-ofway.

Restricted
loading
times.
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Fort street, Auckland

Design solutions:
• Road space is designated for joint use by vehicles and pedestrians (same level)
• Where cars can only park for a short time in designated areas,
• vehicle drivers aren’t allowed to travel at a maximum speed of 20 km/h
(optionally 30 km/h)
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Inclusivity
Van Gogh walk, London
About City:
•
•
•
•

CHAPTER - 10

Design Solutions:

• Removal of any demarcation between pedestrian and vehicles.
• Pedestrians can use the entire right-of-way.
• Extended areas for open-air activities, including play and gardening areas.

Location: Stockwell, Borough of Lambeth, London
Length: Approx. 100 m–2 blocks
Right-of-Way: 12 m
Context: Residential

• The street, once known as Isabel Street, was a dangerous “no-go area.”
• The area was lacking quality open space and areas for children to play.
• It has transformed from a traditional street into a new shared street and
community space.

Possible Actions:
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Surface
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what are the ways in which cities have endured safety?
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Safety
Broadway, New York
Green Light for Midtown:

• To improve mobility and safety on the Broadway corridor, in Midtown Manhattan.
• To prioritize areas that currently lack open space.
• Multiple temporary installations, and then a permanent redesign, consisting of a
level surface, new paving, and basic amenities such as benches.
Location: New York City, USA
Extent: Citywide
Right-of-Way: Varies
Context: Mixed-use (Residential/Commercial)
Funding: Public and private

Design Solution:

• Visually enhanced pedestrian space
• Extended areas for open-air activities.
• Furniture, generally movable seating and tables for maximum flexibility.

INTERNSHIP COMPENDIUM, 2020

214

Green Links

CHAPTER - 10

Largo São Francisco, São Paulo
São Paulo, Brazil’s vibrant financial center, is among the world's most populous
cities, with numerous cultural institutions and a rich architectural tradition.

Design solution:
• Changes through temporary wooden block furniture and amphitheater
• Providing level difference.
• Based on the activities happened along the edges.
• Seating facilities were provided with movable chairs and shade.

Before the people crossing the
street is unsafe and 9%

Now the people crossing the street
per hour is up by 230%
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San Francisco, CA
• Dominance of Markets street as a ‘mobility corridor’
• Heavy traffic during peak period and remain well below capacity at other times of day.
Street Life Zones are designed to activate the sidewalk, creating dedicated space for social
and lingering activities. The concept demonstrates the street as a place for people rather
than just mobility.
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San Francisco, CA

Design Solutions:
• On streets with fast moving vehicles and parking, a cycle-only lane.
• .In Downton area with bus transport a bus one lane.
• Colored pavement

Before

Possible Actions:
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Review of comprehensive mobility plan (CMP) - Bijapur

Population

: 327,427

Area

: 98.73 km2

Number of Monuments : 50+
Climate
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: Dry and arid, 40-44 C in summer, 15-20 C in winter
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Background
What is the existing city like?

City profile

• The Local Planning area (420.92 sq.kms) including the CMC area (97.50

• The increase in the population of Bijapur can be attributed to the establishment of

sq.kms) is taken up as the study area.
• The base year and long term planning years for the CMP study are
taken as 2011 and 2031 respectively.
• The city is divided into 35 wards

educational institutions
• 29% of the population were employed in different sectors such as agriculture, industries,
services, etc
• Almost 90% of the commercial establishments of the city are located in the city center.
• The city center is the commercial and retail hub as well as the employment hub of the city.

Population

3.27Lakhs (census 2011)
Tourist Spots

50+ (Tourism Dept.)
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Area

97.50 sq. km (census 2011)
Major Industries

Textile & Food
based (33 units)
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Existing Transport Systems
• MG road is the busiest corridor of the entire road network connecting
Station to the east and Sainik School to the west.
• Most of the roads are two lane roads and congested due to inadequate
capacity resulting from parking and slow moving vehicles.
• City bus services are operated by the Bijapur division of the North East
Karnataka Road Transport Corporation (NEKRTC).

Mode choice
Walk,
15%

Cycle,
8%
Auto,
18%

PT,
21%

Car,
4%

2W,
34%

Analysis of Existing Traffic / Transport Situation
• About 28% of roads in the city have footpath. The width of the available
footpath ranges from 1.0 m to 2.5 m.
• It is estimated that external to external trips at codon varies 5% to 35% at
various locations with maximum of Bangalore road.
• High pedestrian activity is observed on Water Tank Junction, Gandhi Chowk,
Basaweshwara circle, Darbar High School Junction and Badi Kaman Junction.
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58% (2 lane)

Roads

30km (2 lane)

Footpath
(1.0 – 2.5m)

On-Street parking
(Gandhi chowk)

Off-Street Car parking
(APMC Yard)

Off-Street Bike parking
(APMC Yard)

Roads

70%

Rs.4

28%
Rs.2
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Black spots

Speeds

• the City lacks adequate pedestrian facilities.
• the City has NMT facilities which may need some improvements in terms of
encroachments, parking facilities at interchanges etc.
• the City lacks adequate ITS facilities.
• the city authorities need to initiate immediate actions with respect to
providing paid parking spaces and demand management for parking.
• there is need for some improvements in emission standards, checking
pollution, etc.
• the public transport of the city is not financial sustainable.
• the city needs considerable improvements in road design and available road
infrastructure, traffic management
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What are the strategies and solutions proposed?
PT and NMT proposals
• Bus shelters & Bus Bays
• Bus Terminals
• Mass Transport Corridor Plan
• Pedestrian Footpath plan - Footpath is proposed for about 39 kms of road
length in the city.
• One way and pedestrianized routes
• Dedicated cycle and Tonga routes
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PT and NMT proposals
• Bus shelters & Bus Bays
• Bus Terminals
• Mass Transport Corridor Plan
• Pedestrian Footpath plan - Footpath is proposed
for about 39 kms of road length in the city.
• One way and pedestrianized routes
• Dedicated cycle and Tonga routes
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Mobility Corridor Development Plan
• Most of the roads in the city are not having adequate capacity and will require
widening to meet the functional requirements
1. Four Lane road with Bicycle Lane: 26.0m to 32.0m
2. Six-Lane road without Service Road: 29.5m to 35.5m
3. Six-Lane road with Service Road: 36.0m to 42.5m
• Intersection Improvements
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Parking Management Plan

Other strategies

• Designated on-street parking on certain roads by marking bays

• Mobility and Accessibility for the Urban Poor

• ‘Alternate day’ parking is present on certain roads

• have proposed “Hawker Zones” aimed at decongesting main roads – Green,

• Paid on- street parking- Introduce parking meters or manual type paid parking
facilities on designated stretches.
• Ban on parking in 6 stretches
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Amber and Red Zones
• 3 Areas identifies for landscaping and 7 road stretches for along the roads
landscaping.
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CMP proposals for the Fort Area
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Green Links
Aim of the project

Proposals

• Strategic interventions to improve pedestrian and cycling infrastructure in the city.
• Model or demonstration project

Scale up plan
• There are 3 different types of roads in the fort area. As we overlayed the bicycle and footpath proposals,
then we observed that some areas can be improved by providing these infrastructures
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Study area - The Citadel and the Market
• For detailed design explanation we have taken core vijayapura area to prepare a
demonstration project. This is to understand how design development can be done
at pilot study area level and scaled up to other areas.

Pedestrian Movement
1. Daily suppliers use Kacheri road to acess Gandhi chowk
2. Tourists and residents reaching KSRTC bus stand visit Gagan mahal and Jod
gub\mbaz for recreation
3. Also people visit District collectorate fot administrative purposes
4. People who want to avail private bus servicestake other route on Bagal kot road.
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Study area - The Citadel and the Market
Proposals
• Widening kacheri Road footpath by making road one way.
• One way at Ataullah chowk to reduce load on Bagalkot Road
• Pedestrianizing high footfall streets such as KC Market and Gopalpur Galli
• Limiting entry-exit to bus stand to one each
• Carving out Public space along the Moat of the Citadel.
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Study area - The Citadel and the Market

Limitations of the study
• Site visit not undertaken
• Survey drawing not available
• Junction wise hourly volume not available
• Direction wise volume count not available
• CMP has only data for few junctions
• Unavailability of site photographs
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