Chapter 16: Accessible Bus Stops, Railway
Stations, Airports

Introduction

Transportation infrastructure plays a pivotal role in enabling mobility and
independence for all individuals, including persons with disabilities (PwDs).
Universal accessibility to public transport systems—bus stops, railway stations, and
airports—is essential not only for ensuring equity and social inclusion but also for
upholding the rights enshrined in global and national disability laws, including the
Rights of Persons with Disabilities Act (RPwD Act) 2016 in India and the UN
Convention on the Rights of Persons with Disabilities (UNCRPD).

Civil engineers, architects, and planners must incorporate principles of universal
design during the planning, design, construction, and retrofitting of transport
facilities to ensure seamless and safe access for everyone, including people with
mobility impairments, visual or hearing disabilities, cognitive disabilities, and the
elderly.

1. Accessibility in Bus Stops

Bus stops are often the first point of contact with the public transport system and
must be universally accessible.

1.1. Location and Site Planning
e Bus stops should be located within easy reach of pedestrian crossings and
pathways.

e Preferably positioned on level ground or provided with accessible ramps if
placed on elevated areas.

e Avoid placement near obstructions such as street vendors, signboards, or
parked vehicles.

1.2. Approach Path

e Continuous accessible pathways should connect bus stops with surrounding
sidewalks.



e Pathways must be at least 1200 mm wide and have tactile paving for the
visually impaired.
e Surface should be non-slippery and even, with minimal undulations.

1.3. Shelter and Seating
e Shelter structures should have a minimum clear height of 2100 mm and
accessible from the sides.

e Seating should include space for wheelchair users and provide armrests for
support.

e Roofs should be sloped to prevent water accumulation.

1.4. Height and Platform Design
e Kerb height should ideally be 300 mm to ensure alignment with low-floor
buses.

e Platforms should be equipped with ramps having a gradient not steeper
than 1:12.

e Boarding platforms must be slip-resistant and adequately lit.

1.5. Signage and Information Systems

* Route maps and schedules should be available in large fonts and Braille.
e Audio announcements should notify arrivals and route numbers.
* Digital display boards should have high-contrast and adjustable brightness.

1.6. Safety Features
e Warning tactile tiles (truncated domes) should be placed near platform
edges.
e Railings or guardrails should be installed to prevent accidental falls.
e Lighting must be adequate for nighttime visibility.

2. Accessibility in Railway Stations

Railway stations are complex, high-traffic environments that require multiple
layers of accessible features to serve diverse user needs.

2.1. Access Routes and Entrances

e Entry points must be barrier-free with ramps (slope =< 1:12) and handrails on
both sides.

e Turnstiles should include wide gates for wheelchair users.



e C(Clearly marked pathways with tactile tiles should guide users from the
entrance to platforms and facilities.

2.2. Ticket Counters and Information Booths
e Counters should have a lower section at 760-800 mm height to be
accessible from a seated position.
* Digital kiosks should be touch-accessible and support voice output.

e Braille signboards and induction loops should be provided for the visually
and hearing impaired.

2.3. Platform Accessibility
e Vertical and horizontal gaps between the platform and train must be
minimized.
e Where gap elimination is not possible, platform-edge ramps or bridge plates
should be used.

e Escalators and elevators should be provided; elevators must comply with
accessibility standards (minimum size 1100 mm x 1400 mm, controls at
accessible height, Braille, audio feedback).

2.4. Restrooms and Waiting Areas

e Designated accessible restrooms must include features like grab bars,
adequate turning space (minimum 1500 mm diameter), and accessible flush
controls.

e Reserved seating areas for PwDs and the elderly should be clearly marked.

2.5. Signage and Wayfinding
e Multimodal signage (pictograms, text, Braille) should guide users across the
station.
e Emergency exit routes should be accessible and properly illuminated.

e Audio announcements and visual boards for train arrivals/departures are
essential.

2.6. Emergency Provisions

e Emergency alarms must be reachable from a seated height and include
visual and auditory signals.

e Staff should be trained to assist PwDs in emergency situations.




3. Accessibility in Airports

Airports, being large-scale and international facilities, require advanced
accessibility integration to meet global standards.

3.1. Drop-off and Entry Points

e Reserved parking slots near entrances should be clearly demarcated.

e Drop-off zones must be ramp-accessible with non-slip surfacing and proper
curb cuts.

3.2. Check-in Counters and Kiosks
e At least one check-in counter per airline should be accessible (lowered
counter height, seating option, tactile labels).
e Self-check-in kiosks should offer voice navigation and Braille keypads.

3.3. Security and Immigration
e Separate security lanes should be available for persons with disabilities to
allow privacy and dignity during screening.
e Security personnel must be trained to handle mobility aids, prosthetics, and
guide dogs respectfully.

3.4. Terminal Navigation
e Tactile guide paths must lead from entrance to check-in, security, boarding
gates, restrooms, and lounges.

e Elevators should have accessible controls, Braille indicators, and audio floor
announcements.

e Moving walkways must include accessible entry/exit points.

3.5. Boarding and De-boarding

e Provision of aerobridges and low-floor shuttle buses.

e Lifts or ambu-lifts must be available where boarding via stairs is
unavoidable.

3.6. Restrooms and Special Assistance Lounges
e Accessible toilets should include back support, grab bars, emergency
alarms, and sufficient turning radius.

e Exclusive lounges for PwDs and the elderly should be equipped with
ergonomic seating and assistive devices.



3.7. Communication and Assistance

Flight information display systems should include large-font, high-contrast
screens.

Audio announcements should be clear, frequent, and in multiple languages.
Airport Assistance Desks must have staff trained in Indian Sign Language
(ISL) and basic disability etiquette.

3.8. Other Facilities

Wheelchair services should be available at all terminals.
Guide dog provisions (relief areas, entry permissions) must be facilitated.

Induction loops for hearing aid users should be installed at key points like
check-in, immigration, and boarding gates.

4. Legal and Design Guidelines

The design of transport infrastructure must comply with national and international
accessibility standards, including:

Harmonised Guidelines and Standards for Barrier Free Built
Environment for Persons with Disabilities and Elderly Persons (2016) -
India

Indian Roads Congress (IRC) Guidelines - For urban roads and pedestrian
facilities

RPwD Act, 2016 - Mandates non-discrimination in access to public
infrastructure

United Nations Convention on the Rights of Persons with Disabilities
(UNCRPD)

National Building Code (NBC) - Specific sections related to accessibility
Airport Authority of India Guidelines on Accessibility

5. Design Elements and Technical Specifications

5.1. Ramps

Minimum clear width: 1200 mm.

Maximum gradient: 1:12.

Landings should be provided every 9 meters of ramp length and at every
turning point.



Handrails must be on both sides, at two heights (700 mm and 900 mm),
extending at least 300 mm beyond the start and end of the ramp.

5.2. Tactile Ground Surface Indicators (TGSIs)

Used for guiding visually impaired individuals.
Directional tactile tiles: Parallel raised lines (used for movement).

Warning tactile tiles: Dotted or truncated domes (used at platform edges,
crossings, etc.).

Must contrast in color with surrounding surfaces and be slip-resistant.

5.3. Signage Design

Text height: Minimum 16 mm for reading at 1.2 m distance.

Font style: Sans-serif (e.g., Arial, Helvetica).

Braille: Embossed dots placed below the text or on a dedicated panel.
High-contrast color combinations (e.g., white on dark blue).
Pictograms should follow ISO 7001 standards.

5.4. Lighting

Lux levels for:

o Pathways and waiting areas: 100-150 lux.
o Signboards: 200-300 lux.

Lighting should be uniform, glare-free, and supported by emergency
lighting during power outages.

5.5. Audible and Visual Information Systems

Public Address (PA) systems must be synchronized with display boards.
Minimum volume level: 10 dB above ambient noise.

Visual displays must update real-time info such as arrivals, delays, gate
changes, etc.

6. Universal Design Case Studies in Transport Hubs

6.1. Delhi Metro (India)

One of the earliest public transport systems in India to integrate accessibility
features extensively.

Key Features:



Tactile paths from station entry to platforms.
Wheelchair-accessible ticket counters and elevators.
Designated seating in trains.

Visual and audio announcements.

Staff training in disability etiquette.
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6.2. Chhatrapati Shivaji Maharaj International Airport, Mumbai

e Accessible counters and signage in Braille.

e Reserved seating and accessible toilets at every terminal.

e Special lounges and porter services for persons with reduced mobility.
e Assistance staff trained to handle assistive aids and guide dogs.

6.3. London Underground (UK)

e Despite its old infrastructure, the Tube has integrated features such as:

Step-free access at several stations.
Real-time accessible journey planners.
Wide-aisle gates.

Visual and auditory door warnings.
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7. Maintenance and Monitoring of Accessibility

Accessibility is not a one-time effort. Constant maintenance, auditing, and user
feedback are crucial to ensure that facilities remain inclusive.

7.1. Maintenance Practices
e Regular inspection of ramps, elevators, tactile paths, signage, and
restrooms.
e Immediate rectification of broken tiles, malfunctioning lifts, or dim lighting.
e Periodic cleaning of tactile and visual displays for visibility.

7.2. Accessibility Audits
e Should be conducted by certified auditors (e.g., through Access India
Campaign or NGO partnerships).
e Use checklists based on Harmonised Guidelines, ISO 21542 (Accessibility to
the Built Environment), and local bye-laws.
e Frequency: Annual or bi-annual audits.



7.3. Feedback Mechanism

e Accessible complaint counters and helplines.
e Feedback forms in Braille or online with screen reader support.

e Responsive grievance redressal system with a fixed timeline (e.g., 7-14
days).

8. Role of Technology in Accessible Transportation

Advancements in smart mobility and assistive technologies have created new
opportunities to enhance accessibility in transport systems.

8.1. Mobile Applications

e Navigation apps with audio cues (e.qg., Saarthi, WayFinder).
e Real-time vehicle tracking and low-floor bus status.
e Booking assistance for wheelchairs or transport staff.

8.2. Artificial Intelligence and IoT
e Smart sensors at bus stops for detecting crowd density and notifying low-
floor bus arrival.
e Al-enabled kiosks that can interact via speech and sign language avatars.

e IoT devices for operating elevators and doors using smartphones or
proximity triggers.

8.3. Smart Cards and E-Ticketing

e (Contactless payment systems that do not require fine motor skills.
* QR code readers placed at accessible heights.
e Recharge kiosks with voice and Braille interfaces.
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